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Editorial

For the first time in four years the financial statement for the past fiscal year breaks even. It is a
special pleasure to point out that the income from membership fees now matches the administration
expenses, the costs of our professional register and the marginal cost of our Journal, Prosthetics and
Orthotics International. These are activities directly related to the membership at large which could
not be undertaken without the continuing support of the Society and Home for the Disabled
(SAHVA) providing office facilities in Copenhagen, and the National Centre for Training and
Education in Prosthetics and Orthotics in Glasgow supporting us with a great amount of non-
reimbursed labour.

We are grateful to our Japanese colleagues for the succesful financial result of the Sixth World
Congress, which was an essential event to expose ISPO to our multidisciplinary target groups and to
increase our flock of members.

In 1990 we accrued expenses on printing of reports from workshops and in particular by arranging
a Consensus Conference on Amputation Surgery. The Executive Board has considered these actions
vital with respect to the continuous development of the treatment programmes for our consumers, the
patients.

We wish to express gratitude to our financial supporters, SAHVA and the War Amputations of
Canada.

Another highly essential field of our activities is participation in the international work devoted
to the severely disabled and interrelated educational programmes. The expenses for this work are
separately indentified in the accounts. The Executive Board intend also in the coming year to
influence the international evolution of programmes as a major aim, although such activities set limits
to the finances available for internal arrangements within the Society. A pertinent need is
participation in the harmonization programme on education of prosthetists and orthotists in the
European Community countries.

The Executive Board has set an unchanged membership fee for 1991 and hopes that it will not
need to increase the fee during the triennium between World Congresses. In my position as Treasurer
of the Society I will express my admiration and gratitude towards the laborious participation in the
international work by our representatives, who are not relieved from their daily tasks and only accrue
reasonable expenses in accordance with practice and rules for Danish Civil Servants. The Society
could not survive on the international platform without such dedicated contributions.

The only way of improving our economy is by arranging profitable courses and congresses, but
unfortunately the international political situation has led to cancellation of the first update course on
amputation surgery, which was supposed to be a natural spin-off from the Consensus Conference and
was planned for Spring 1991. The Executive Board will continue to work on setting up such events,
but sensitive factors beyond our control mean that for the meantime the next major event planned for
is the Seventh World Congress in Chicago in 1992. However, we hope for all the support required for
any intermediary programme we are able to launch before then.

J. Steen Jensen
Treasurer
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ISPO Statement of Accounts, 1990

Auditors’ Report
We have audited the financial statements for the year ended December 31, 1990.

The audit has been performed in accordance with approved auditing standards and has included such
procedures as we considered necessary.

The financial statements have been prepared in accordance with statutory requirements and the
constitution of the society and generally accepted accounting principles. In our opinion the financial
statements give a true and fair view of the state of the association’s affairs on December 31, 1990 and of the
result for the year then ended.

Copenhagen, March 13, 1991
Schebel & Marholt

Seren Wonsild Glud

State Authorized Public Accountant

Accounting Policies
Securities
Bonds and shares are valued 2t the lower cost on market.

Office equipment

Computer and office furniture have been valued at cost less depreciation, computed straight line over
S years.

Income Statement for the Year 1990

1990 1989
SUMMARY
Society membership fees (note 1) 1.017.829 899.545
Sponsorship (note 2) 132.430 135.444
Meeting with other organisations (note 3) 147.719 (135.565)
Conferences, courses etc. glote 4) 204.220 —
World Congress 1989, Kobe Japan (note 5) 82.370 (117.523
Prosthetics and Orthotics Int. (note 6) 84.584 (65.242
Professional register £32. 934 (8.681
Publications (note 7) 3.695 (106.018
766.867 601.960
Administration expenses (note 9) (858.387) (998.111)
Primary result (91.520) (396.151)
Interest (note 8) 318.345 217.308
Dividend (note 8) 1.755 74.628
Maturity yield (note 8) 4.495 2.792
Change in market value of securities (note 8) (66.224) (85.303)
Result for the year DKK 166.851 (186.726)
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9. ADMINISTRATION EXPENSES

Executive board and officers:

Travel and hotel (272.017 (392.056
Meeting expenses 27.835 (50.792
International Committee 522 193 —
DKK (322.043) (442.848)
Secretariat, Copenhagen:
Fees other organisations (4.209; 4,796
Staff salaries (283.190 277.728
Labour tax (12.446) (16.648
Data service 7.587) 57.74?{
Business meeting expenses (52.134 (48.560
Bank expenses 7.710 8.066
Postage (73.056} (77.302
Telephone (4.591 5.200
Stationery printing (15.301 (12.642
Office suppliers (3.841) 5.376
Accountant 30.500% 8.40(};
Book keeping 23.690) (24.700
Sundries 6.226 {3.785
Depreciation {24.313) {24.313
{536.342) {555.263)
Administration expenses DKK (858.387) {998.111)
10. OFFICE EQUIPMENT
Computer equipment (at cost) 95.347 95.347
Office equipment (at cost) 26.220 26.220
121.567 121.567
Depreciation January 1, 1989 72.941 (48.629
Depreciation for the year 24.313 (24.313}
(97.254) (72.942)
DKK  24.313 48.625
11. SECURITIES
Nominal Rate Original Value Interest/
value 31/12/90 cost 31/12/90  Dividends
Bonds -
9% Kred. Danmark
22.5.2007 3.118.000 91,25 2.904.572 2.845.175 255.891
DKK  3.118.000 2.904.572  2.845.175 255.891
Shares
Den Danske Bank 9.400 256,00 30.891 24.064 1.755
DKK 9.400 30.891 24.064 1.755
DKK  3.127.400 2.935.463 2.869.239 257.646

12. CONTINGENT LIABILITY
The association is involved in a court trial in connection with the World Congress 1980. The association
might be liable to additional cost in this connection. The outcome is at present uncertain.




Prosthetics and Orthotics International, 1991, 15, 6—8

Executive Board Meeting
12 and 13 January, 1991

The following paragraphs summarise the major discussions and conclusions of the Executive Board
Meeting held in Copenhagen in January. They are based on the draft Minute of that meeting which has yet
to be approved by the Board.

International Committee/Executive Board Working Group

A report of the International Committee/Executive Board Working Group was presented to the
Executive Board. It has subsequently been circulated to the International Committee through the National
Member Societies. A major recommendation of the Working Group is to hold an interim meeting of
International Committee Representatives and the Executive Board endorsed the need to hold such a
meeting within the calendar year. The main points which would be discussed at this meeting would include
the Report of the International Committee/Executive Board Working Group, ISPO Policy and the Slate
of Nominations for the new Executive Board.

Standing Committee Chairmen and Task Officer Reports

Jorgen Kjolbye offered his resignation as Chairman of the Finance Committee and this was duly accepted
by the Executive Board. It was agreed that Bent Ebskov (Denmark) should be invited to be Chairman of
the Finance Committee. (Honorary Secretary’s note: B. Ebskov was subsequently approached and
agreed to accept this appointment.) The Honorary Treasurer presented the preliminary accounting for the
year 1990 which anticipated an expenditure very close to budget. (Honorary Secretary’s note: the accounts
for the year 1990 are published in this issue of the journal, page 3.) The Honorary Treasurer presented the
proposed budget for 1991 which was duly approved by the Executive Board. The membership fees for
1992 were set and it was agreed that they should remain at 450DKK for that year (175DKK for members
from developing countries).

The Executive Board discussed anomalies in the constitution which had arisen as a result of previous
amendments being made. They also discussed the position of Past Presidents on the Executive Board and
the Protocol and Nominations Committee. A number of proposed amendments to the constitution were
made by the Executive Board and these are printed in this issue of the journal on page 9.

Membership of the Society continued to grow in 1990 and now stands at 2,306 members, an increase of
34 over the previous year. This was particularly satisfying taking into consideration the fact that 1989 wasa
Congress year and showed an abnormally high growth in membership. The Honorary Secretary was in
contact with Spain, Finland, France, Taiwan and Italy with regard the establishment of National Member
Societies in these countries. Interest was also being shown in establishing National Member Societies in
Indonesia, Turkey and Fiji as well as attempting to establish a Regional Society in Central America. The
President Elect, together with the Immediate Past President and Honorary Secretary are preparing a new
publicity leaflet for the Society.

The ISPO/INTERBOR Joint European Education Committee has prepared a questionnaire with
regard to education and training in individual countries in the European Community. This has now been
distributed to responsible authorities and individuals in different countries of the European Community
and completed questionnaires are being received. In addition, the European Community, through the
ERASMUS Bureau had given a small grant toward the preparation of a report for the European
Community on the state of education and training in prosthetics and orthotics in Europe. A report to the
European Community would be made by the end of 1991. John Hughes and Sepp Heim had attended a
World Health Organisation (WHO) sponsored consultative meeting on training of personnel for
orthopaedic technology in developing countries held in Alexandria, Egypt in June 1990. This meeting was
productive and encompassed ISPO philosophy on education and training in developing countries as well as
using ISPO reports as base documents for discussions. The meeting focused on the problems of
poliomyelitis and a major outcome was a proposal to develop courses for prosthetics and orthotics
assistants who would be trained to the same level as orthopaedic technologists but limited to either
prosthetics or orthotics. As aresult of the meeting in Alexandria a further meeting was held in Copenhagen
prior to the Executive Board meeting and this was attended by representatives of the Society, WHO,
Deutsche Gesellschaft fiir Technische Zusammenarbeit (GTZ — the German overseas aid agency) and the
Tanzania Training Centre for Orthopaedic Technologists (TATCOT). As aresult, a proposal to establish a
one-year course in lower limb orthotics technology is being put to WHO and the Tanzanian Ministry of
Health for support. It was hoped that a similar proposal with regard to prosthetics could be made in the
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8 Executive Board Meeting

The Honorary Secretary reported that a letter had been received from the International Committee of
the Red Cross (ICRC) indicating that the two ICRC hostages held in Lebanon had been released. ICRC
thanked the Society for its interventions to various governments which had played a role in securing their
release.

Congresses

Arrangements for the Seventh World Congress to be held in Chicago, U.S.A., 28 June-3 July 1992 are well
underway. Detailed discussions on the programme had taken place in the International Congress
Committee meeting held prior to the Executive Board meeting. A call for Papers will go out in June of this
year and a full announcement will be made by December.

Bids to host the Eighth World Congress in 1995 were presented by Bairy Markey and Valma Angliss on
behalf of the Australian National Member Society and Hans Arendzen on behalf of the Netherlands
National Member Society. The Executive Board discussed these bids in detail and after much deliberation
decided that the next Congress would be held in Australia.

Conferences and Meetings

The President reported that both he and John Hughes had attended the European Conference on
Rehabilitation Technology (ECART) held in the Netherlands, 5-8 November 1990. There had been 300
attendees and the meeting was quite successful. The organisers of the meeting agreed that a conference
would be organised by ECART and held every three years. The next one will be held in France and the
following one in Sweden. The President will keep in touch with the organisers of ECART in order that the
Society may be aware of their future plans.

Acke Jernberger informed the Board of the difficulties in organising the Foot and Shoe Seminar due to
be held in Jonkoping, Sweden, 10-13 June 1991. There was a dearth of contributions offered for this
meeting. Should the desired number of contributions or their quality not be high enough, the meeting
may have to be cancelled. (Secretary’s note: Since the Executive Board meeting it has been decided to
cancel the Seminar on the Foot and Shoe due to lack of support.)

Dundee '91 — Orthotics, an International Conference and Instructional Course will be held in Dundee,
Scotland, 16-20 September 1991. This meeting is being held in collaboration with the Society.

Fellowships

Fellowships of the Society have been accorded to:
M. Schuch US.A.
J. Michael US.A.
T. Aoyama Japan

Y. Ehara Japan

F. Endo Japan

H. Furukawa Japan

Y. Hatsuyama Japan

I. Kawamura Japan

S. Morimoto Japan

S. Nakajima Japan

E. Sukizono Japan

K. Takami Japan

O. Tanaka Japan

S. Tanaka Japan

E. Tazawa Japan

E. Watanabe Japan
M. Fahrer Australia

Fellowship Status

The Honorary Secretary reported that, as a result of the last International Committee Meeting, he had
written to National Member Societies enquiring whether or not they felt that Fellowship status in the
Society should be retained. Only five replies had been received, two for retention and two against and the
remaining one against whilst suggesting that some form of recognition should be given to people of
outstanding achievement within the Society. Because of the inconclusive findings it was agreed that this
matter should be discussed again in the interim meeting of the International Committee Representatives.

Norman A. Jacobs
Honorary Secretary
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raised as to whether the commercial CAD
system is sufficiently versatile to encompass this
range. A second question can be asked about
the benefits of using the CAD system. In the
volume trade, the CAD system allows for rapid
response to fashion, accurate pattern
generation, and grading for size ranges. Of
these, only accuracy of pattern generation
initially appears to be of relevance to
orthopaedic footwear, although CAD can be
expected to make contributions to cosmesis
through the availability of a range of styles on
the system library.

The trial described below was conducted on
the Shoemaster system* which has specially
good capabilities for three-dimensional work.
The trial was not intended to be a
demonstration of how such a system might
work in service. Rather, the more directed aims
of the trial were to:

® confirm that an existing CAD system for
shoe uppers is technically able to cope with
orthopaedic shoe requirements, and

® assess the impact of professional design to
produce fashionable and cosmetically-pleasing
styles within the constraints imposed by the
underlying medical conditions.

Procedure
Two research shoe designers from
Shoemaster first visited the diabetic foot clinic
at King’s College Hospital and discussed with
clinicians and patients their requirements for
orthopaedic shoes. Constraints on style were
that the final shoes would be suitable for the
medical condition. The shoes would be mostly
outdoor walking shoes with adequate instep
fastening. The senior orthotist from each of the
collaborating orthopaedic shoe companies

(L.S.B. Orthopaedics Ltd. and J. C. Peacock &

Sons Ltd.) selected subjects for the trial within

the following constraints:-

a. Subjects should recently have been issued
successfully with special shoes for which
recent lasts were available. For children, if
there had been growth since the last pair of
shoes, the feet should be remeasured and
the existing lasts modified accordingly.

b. Patients selected for the trial should have
the ability to help in the design of the new

*Shoemaster, Clarks Shoes, 40 High Street,
Somerset, England BA16 0YA.

shoes and be well enough to attend the
clinic for consultation and fittings.

c. Any internal orthoses or modifications to
the shoes to accommodate external
orthoses could be included.

d. L.S.B. Orthopaedics Ltd. were asked to

identify adult patients with diabetic foot
problems, and J. C. Peacock & Sons Lid.
were asked to identify children with foot
problems typical of spina bifida.

The patients’ lasts were sent for digitisation
and the surface of each last was captured with a
stylus digitiser. Any cradle or insert allowance
was added to the last before digitisation. Lasts
which had previously been modified with soft
additions or which had fairly rough exteriors,
thus making their surfaces unsuitable for the
stylus, were vacuum draped with thin
thermoplastic before application of the
digitising probe.

The shoe designers brought the CAD system
to the patients at the two clinics, where the
designer and patient together sketched the shoe
style on-screen over the three-dimensional view
of one of their own lasts (Fig. 1a). The orthotist
and orthopaedic last-maker were on hand for
consultation. The preliminary designs produced
on the computer in the clinic were later
completed for that shoe. The final design was
then mapped over the last shape for the other
foot and the two shoes harmonised as a pair
(Fig. 1b). For example, where there was one
short foot, the shoe styling lines were managed
in such a way as to make a proportioned pair of
shoes.

After the design was completed, the 2D
pattern pieces corresponding to the 3D image
were engineered on-screen to include the
correct cutting allowances etc. Leather was cut
by computer controlled machinery and
subsequent closing was performed in the
factory. This included the use of automated
decorative punching and stitching to achieve
the special effects called for in the design. The
closed uppers (Fig. 1c), together with the
original lasts were dispatched to the
orthopaedic shoe makers where the shoes were
lasted and finished (Fig. 1d). The children’s
shoes were trial fitted before final finishing
because of the possibility of growth. Shoes were
issued to the patients with care being taken to
assess fit and solicit reactions to cosmesis.
Follow-up assessments were made to check that







Subject
EMS

wWw

KH

DW

DH

AH

CE

AG

MP

Sex
Female

Female

Female

Male

Female

Male

Female

Maie

Female

Male

Age
75 yrs

69 yrs

64 yrs

52 yrs

14 yrs

14 yrs

10 yrs

9 yrs

6 yrs

3yrs

Medical condition

Diabetes
NIDDM (7 yrs)

Diabetes
IDDM (33 yrs)

Diabetes/oedema
NIDDM (recent)

Diabetes/ischaemia
IDDM (10 yrs)
Congenital left club
foot with short leg
and foot.
Congenital club
feet.

Congenital spina
bifida, neuiopathy
and muscle wasting

Congenital left club
foot.

Congenital equinus
feet.

Congentital
lym{)hocdcma
(Milroy’s disease)

Description of feet

L large dorsal
tuberosity at 1st MP
joint,

Neuropathy, unsteady
gait.

Surgery for equinus fect
Buckled toes
Hypersensitive feet.
Amputation R toes 1--5
Amputation L Ist toe.

Equinus lett foot,
history of surgery.

History of surgery
Pronated feet.

Needs to accommodate
thermoplastic AFOs.
Pronated feet.

History of surgery,
short left foot with
varus forefoot.

Recent surgery,
pronated and abducted
feet

Feet very oedematous
but with normal bone
structure.

Type of CAD shoes made
Yellow Derby style lace up.

Red lace ups. D buckie and U
shaped closure.

Lace up. Reddish/brown with
fancy laces.

Black lace-ups.

Browu brogues with subject’s
punch design.

Trainer type. Blue and yellow.

Clarks ““Hectik” purple suede
shoes — T bar and buckle.

Grey Clarks “"Hardware™ with
yellow lace.

Patent purple shoes with flower
applique.

Black and white tramner type
shoes
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attributable to the CAD system for these
patients, who were typical of two major groups
of consumers of orthopaedic shoes. Although
none of the deformities were gross — such as
would absolutely necessitate the taking of a cast
— these feet could not be accommodated
within normal shoes without problems.
Extension of the findings to cover other major
consumer groups, e.g. patients with arthritic
conditions, is not automatic, although the team
could see no technical reasons why this should
not be possible. The functional requirements
and medical problems should first be
investigated to give the designers direction for
possible styles, but the last shapes would not be
grossly different to those already encountered.
It was noted by the orthopaedic shoemakers
and by the patients that the leathers used in this
trial were of a very high standard and had a
large range of colours and textures. This is due
to the large quantities a volume manufacturer is
able to buy, and is one of the benefits which
might be available from more centralised
production of shoe uppers than is presently
common in the UK. This incidental observation
from the trial has cost-implications related to
repair and replacement for the active patient.

Conclusion

This trial has indicated that the computer-
aided design system tested has the capability to
design for a range of orthopaedic shoe uppers.
The system enabled current high-street styles to
be duplicated for some patients, and for others
very acceptable original styles were designed.
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Thermoplastics (1978)

Polyethylene (PE) 17,900

PVC 12.100

Polystyrene (PS) 6,850

ABS 1.770

Polypropylene (PP) 5.150

Polyamide (PA) 430

Polycarbonate (PC) 22

Acrylic (PMMA) 90
Thermosetting Plastics (1978)

Phenol-Plastics (PF) 400

Polyester (UP) 1.500

Urethane-Foam-Plastics

(PUR) 2,400

Aminio-Plastics

(UF. MF) 2,500

Epoxy (EP) 300

Total Plastics Approx 50,000
Rubber Materials (1983)

Natural Rubber

(NR) 4,000

Synthetic Rubber 8,200
Total Rubber 12,200
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mil O2/ kg/ minute

20+

154

54
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21% increase
— over Ultra

1_3»4_ mi Oz/ kg/ minute
Normal

Ultra Standard

* 4.05 = Average Oz uptake for 40 normals
standing in place
(Blessey et al, 1976)

High import restrictions 4/14
Heat from large surfaces (corsets) 2/14
Some skin irritations 3/14
Difficult to repair 2/14
Private exploitation 53/14)
New technique with no experience 6/14)
Low weight Good or better:
Durable Fitting

Ease of fabrication Function

Fast and efficient fabr Comfort

Low cost materials Cosmesis
Low cost appliances Acceptance
Water resistance Hygiene

Can be recycled
Eaty to adjust

Tissue tolerance
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Biomechanics and the wheelchair

C. A. McLAURIN and C. E. BRUBAKER

Rehabilitation Engineering Centre, University of Virginia, USA

Abstract

Wheelchair biomechanics involves the study of
how a wheelchair user imparts power to the
wheels to achieve mobility. Because a wheelchair
can coast, power input need not be continuous,
but each power strike can be followed by a period
of recovery, with the stroking frequency
depending on user preferences and the coasting
characteristics of the wheelchair. The latter is
described in terms of rolling resistance, wind
resistance and the slope of the surface. From these
three factors the power required to propel the
wheelchair is determined, and must be matched
by the power output of the user. The efficiency of
propulsion is the ratio of this power output to the
metabolic cost and is typically in the order of 5%
in normal use.

The features required in a wheelchair depend
upon user characteristics and intended activities.
The ideal wheelchair for an individual will have
the features that closely match these
characteristics and activities. Thus prescription is
not just choosing a wheelchair, but choosing the
components of the wheelchair that best serve the
intended purpose. In this paper, each component
is examined for available options and how these
options effect the performance of the wheelchair
for the individual.

The components include wheels, tyres, castors,
frames, bearings, materials, construction details,
seats, backrests, armrests, foot and legrests,
headrests, wheel locks, running brakes, handrims,
levers, accessories, adjustments and detachable
parts. Each component is considered in relation
to performance characteristics including rolling
resistance, versatility, weight, comfort, stability,

All correspondence to be addressed to C. A McLaurin,
Rehabilitation Engineering Centre, University of
Virginia, PO Box 3368, University Station,
Charlottesville, Virginia 22903, USA.
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maneouvrability, transfer, stowage, durability
and maintenance. Where they exist, wheelchair
standards are referred to as a source of
information regarding these characteristics.

Introduction

In recent years many variations in wheelchair
design and construction have become available.
Thus for a given user there may be several options
to choose from. Based on the physique of the user,
the intended usage and the funds available, it
should be possible to make an appropriate
selection of design features and optional
components that constitute the ideal wheelchair.
The process of selection is one of matching
features to requirements and to do this logically it
is necessary to be knowledgeable in the relative
merits of the various component designs and
materials and to assess the capabilities of the user
together with the environment and intended
usage.

The first section of this paper deals with user
capacity based on biomechanical studies. From
this, it is possible to estimate the importance of
seating position with respect to the hand rims and
its effect on the stroke length and propulsion
efficiency. Studies also include the work capacity
of individuals and how this indicates performance
in different environmental conditions such as
hills, head winds and side slopes, and the
influence of the balance of the wheelchair on
propulsion effort. A discussion of the value of
alternate drive systems such as cranks and levers is
also included.

Correspondingly, the design and construction
of the wheelchair and its component parts can
have a marked effect on the performance, energy
requirements and durability under various
ambient conditions and use patterns. With a large
variety of users, usage, and products, it is obvious




Energy Power Power
Wt VO, VO, Cost Output | Output |Efficiency
Subject | Disability |  Sex (kg) (Rest) (Max) | (watts) | (watts) |(watts/kg)| (%)
KJ T10 F 49.9 0.19 1.31 394.8 41.7 0.84 10.6
GL SB F 35.4 0.17 1.33 408.9 34.7 0.98 8.5
CB T3 F 44.9 0.18 1.41 443.6 41.0 0.91 9.5
SR Ti2 F 57.2 0.20 1.68 521.7 62.6 1.09 12.0
GM T10 M 80.0 0.28 2.84 902.0 125.0 1.56 13.9
FM C5-7 M 80.6 0.28 0.95 2344 30.8 0.38 13.1
FY C6+ M 58.1 0.20 0.95 255.6 29.2 0.50 11.4
BH Polio M 59.1 0.21 2.55 824.9 Il 1.88
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Relative Absolute
Lesion Load Load Efficiency Heart Speed VO, Max
Subject Level (watts/kg) (watts) (%) Rate (kmph) (1/min)
LM (F) L1-2 0.52 273 | 100 171 1.29
WW (M) T4 0.48 40.9 7.9 150 1.46
JG (M) 0.81 72.9 8.0 3.5 2.96*
CB (F) (.20 10.9 5.1 130 3.0 0.88
0.25 13.6 5.5 139 3.0 1.02
0.40 21.7 6.8 150 3.0 1:12,
AS (F) 0.20 10.4 6.4 115 3.0 0.67
0.25 13.0 6.8 118 3.0 0.79
0.40 20.7 7.8 144 3.0 1.01
RC (M) 0.20 16.4 7.8 90 3.0 0.98
0.25 20.5 9.3 95 3.0 1.01
0.40 327 0.3 110 3.0 1.29
DM (M) 0.20 15.0 1.5 89 3.0 0.87
g:25 18.8 7.8 103 3.0 1.00
0.40 30.0 8.9 107 3.0 1.29
TS (M) 0.20 20.9 9.0 77 30 1.01
0.25 26.1 10.4 87 3.0 1.08
0.40 41.8 10.5 104 3.0 1.50

* Maximum Value
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Seating adjustments are becoming more
common in wheelchair design, but it should be
remembered that any adjustment carries a
penalty in cost, weight and strength. Common
adjustments are seatback angle and seatback
height. Seat angle and seat height adjustments are
also available, but perhaps the most important
adjustment is to allow the centre of gravity of the
user to be positioned correctly with respect to the
main wheels. This is commonly done by providing
aselection of axle positions. This not only changes
the wheelbase, possibly resulting in castor
interference, but may change the axis of the castor
stem, requiring an adjustment in that mounting
bracket. These problems can be avoided if the seat
can move with respect to the sub-frame or chassis.
Some experimental models have been built that
allow the user to adjust the seat forward and
backward while seated. This can be especially
useful while ascending slopes, where the weight
should be forward to prevent backward tipping.

Footrests

From the designer’s viewpoint, footrests are a
very difficult challenge. They may be subject to
high loads from a user in extensor spasm, and
from inadvertent impact with kerbs, doorways
and other obstacles. They should be
independently adjustable and easily removed for
easy transfer in and out of the wheelchair. For a
tall person, seated at a normal height, they must
be positioned well forward to keep the feet above
the floor and to avoid interference with the
castors. If leg elevation is required, the problems
are further increased.

Many lightweight sport type wheelchairs have
used a bar or pair of bars joining the two sides of
the frame in front of the castors. This is light and
strong, but does not allow individual adjustment
and removal for transfer. The most popular
means for removal is the swing away type which
can also be lifted off when the lock is released. The
foot plate may be cast aluminium, reinforced
plastic or tubular construction, the latter being
light and strong, but providing less support for the
foot. The foot plate is usually hinged to fold
upwards, adding a little more weight and
complexity. The foot plate is usually attached to
the supporting tube by a friction clamp. This can
be advantageous during impact, allowing the
structure to slip rather than break.

Individually adjustable, and contemporary
swing-away footrests require that the feet be

placed some distance apart, depending on the
width of the wheelchair and the size of the foot
plates. For many persons it is more desirable to
place the feet together. Apart from postural and
aesthetic reasons, this tends to avoid spacial
interference with the castors. This foot position
presents no problem with one piece footrests, but
requires clever geometry in the structure and
hinging of individually adjustable models,
something which has yet to appear on the market.
As a general rule, the selection of an appropriate
footrest should be based on the simplest design
that can accommodate the needs of the user.

Armrests

Much of the discussion on footrests applies to
armrests. Fixed armrests, as an integral part of the
frame are the lightest and strongest solution but
provide no adjustment and may interfere with
transfer. The ISO Wheelchair Standards state that
an armrest must be strong enough and secure
enough to allow lifting of the wheelchair and
occupant or release before lifting so that there is
no danger of releasing during the lift. Traditional
removable armrests which plug into vertical
sockets must therefore have very secure latches or
none at all. Many wheelchairs now have armrests
of a different design, the most common being one
that is pivoted at the rear so that it swings upwards
and backwards to avoid interference when
transferring. This type of armrest avoids the lifting
problem and avoids the inconvenience of a
separate part which can be dropped or misplaced.
A possible disadvantage is the absence of a skirt to
prevent clothing from contacting the wheel. The
common adjustment to armrests is for height
which may not yet be available in the pivoting
type. The type of armrest may also be dictated by
the need for a lap tray which is usually fastened to
the armrests.

Brakes

Most manual wheelchairs are equipped with
brakes for parking. Braking to a stop or while
descending a slope is accomplished by friction to
the handrim. Some wheelchairs are equipped
with dynamic brakes that can be used for both
functions. These are of special value to those with
impaired hand function or where hills are
frequently encountered. Using the hands for
braking on a hill can cause skin damage and is
inadvisable for those with insensitive skin. Most
persons with quadriplegia have little or no ability
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Weight in kg (Ib)

Component Conventional Sports
Frame 6.7 (14.7) 3.8 (8.3)
Seat 1.0 (2.1) 0.3 (0.6)
Back 1.0 (2.2) 0.3 (0.6)
Armrests 1.9 (4.2) =
Footrests 2.7 (5.9) 0.8 (1.8)

Wheels, Tyres, Rims | 5.1 (11.2) 3.8(8.3)
Axles & Hardware 0.4 (0.9) 1.1 (2.5)
Castors 2.0 (4.5) 1.8 (4.0)
Wheel Locks 0.5 (1.2) 0.5 (1.0)

Total 21.3 (46.9) | 12.4 (27.1)










1
0.8
0.6
0.4
0.2
0 N . i N
0 20 40 60 80
« (degrees)
80
s 601
K
2 wf
£
G 201
2
a
04
-20 i A i i
6 A 4 .8 9
Handle height / Shoulder height



High handle

Low handle



42 E. W. Abeland T.G. Frank

Subjective studies on the preferred location of
castor wheels have however been undertaken,
the conclusions of which will be presented in
the next section.

Design features of attendant propelled
wheelchairs

The occupants of attendant propelled
wheelchairs are affected directly by the comfort
offered in terms of seating, posture, ride
comfort and various chair dimensions. The
attendants, however, are confronted with the
problems of transferring patients to and from
the chairs and with the difficulty of pushing and
manoeuvring the chairs. It is these two aspects,
transfer and mobility, and the design features of
wheelchairs that relate to them that are
considered here. Research into attendant
propelled wheelchairs carried out over several
years in the School of Biomedical Engineering
in Dundee University provides some of the
background for the following discussion.

Patient transfer

The main components of the wheelchair
which determine the ease of patient transfer are
the footrests, armrests and brakes. These are
considered in turn in the following.

Footrests

Footrests are essential on wheelchairs but
they add considerably to the difficulty of
transferring patients into or out of them. The
process of removing the footrests from under
the feet of a patient prior to transfer out of the
chair (or the reverse procedure following
transfer into the chair) carries risks of injury to
the patient and risks to the attendant of strain,
particularly to the back.

Some hospital wheelchairs have fixed
footrests. These cause difficulties because
patients either have to stand up on the footrest
and then step down onto the floor from it, or
they have to place their feet on the floor ahead
of the footrest which makes standing up
difficult because there is a large horizontal
distance between the seat and the patients’ feet.
In the first case patients could fall while in the
second case patients may have insufficient leg
length to reach the floor and, even if they have,
a very large lifting force is required from the
attendant to get them standing vertically. The
remaining hospital chairs and the domestic
chair supplied by the National Health Service in

the United Kingdom require the patients feet to
be lifted and the footrests to be swung or slid
away before placing their feet on the ground
and helping them to stand. It is not uncommon
for the patient’s condition to be such as to make
this procedure very difficult to carry out;
attendants often have to kneel on the floor to
accomplish it successfully.

Research in Dundee has been aimed at
gaining a better insight into the footrest
problem and producing improved designs
(Frank and Abel, 1990). In an initial study,
several different footrests, including some
novel designs, were assessed by nursing staff in
a variety of hospital wards. It was found that an
elevating type of footrest was highly favoured
above others. This footrest consisted of a single
thin plate that could be lowered to, or raised
from, the floor by means of a foot-lever
operated by the attendant. In one of the wards
(neurological) it was observed that nurses
tending certain patients had severe difficulty
with any of the footrests except the elevating
type. The most immobile patients required two
nurses to kneel on the floor in order to swing
the patients legs forward and move the
footrests into place.

Following this investigation into footrests on
ward chairs, a similar study using porters’ chairs
was carried out. The elevating footrest was as
favourable amongst porters as it had been with
nurses. As a result of these studies a prototype
wheelchair was constructed with an elevating
footrest as the starting point of the design. A
latching strut was utilized to hold the footrest in
the raised position and the attendant was able
to control the lowering as well as the lifting of
the footrest.

In this particular design the front end of the
chair, to which the footrest is attached, is raised
using the front wheels as a fulcrum (Fig. 5).
Other, perhaps more complex and costly,
mechanisms could be used. For example, the
footrest alone could move using a vertical slide
or four-bar-link mechanism, or the chair and
attached footrest could recline about an axis
under the seat. A different approach to the
footrest problem could be to retain the present
type of footrest that folds or slides out of the
way and devise a means for raising the patient’s
legs together or in turn. For example, the seat
and back of the chair could recline so lifting the
patient’s feet clear of the footrests.
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Pushchairs

E. VAN ROSS

Disablement Service Centre, Withington Hospital, Manchester, UK

Abstract

Pushchairs for adults are used by two distinct
groups: the high dependency users who cannot
walk or use a self-propelling chair and the
occasional users who may be able to walk
indoors but are unable to walk significant
distances outdoors. In the past, both disparate
groups were provided with similiar wheelchairs
described as Model 9 or Model 10 in the United
Kingdom. For the high dependency user the
wheelchair may be individually adapted to
accept specialized supportive seating and
pressure relief cushions. The standard
wheelchair without adaptation is supplied to the
occasional user.

For disabled children, the UK wheelchair
service provides about 1200 pushchairs and
buggies. About 400 of those are the more
specialized type such as the Avon, while the
rest are standard children’s buggies, openly
available at a High Street shop. The continued
free supply of the standard buggy through the
UK Wheelchair Service is questionable.

A recent survey carried out by the UK
Wheelchair Service showed that prescribers
were not aware of the importance of lightness.
foldability and appearance to parents and
carers and conversely that parents often did not
understand the necessity for supportive seating.

The prevention of deformities in children by
providing correctly supportive wheelchair
seating is accepted. The Disablement Services
Authority in the UK is investigating the
possibilities of producing children’s wheelchairs
that will satisfy the requirements of user, parent
and prescriber.

All  correspondence to be addressed to
Dr. E. Van Ross, Senior Medical Officer,
Disablement Service Centre, Withington Hospital,
Cavendish Road, Manchester M20 8L.B, UK.
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Introduction

Pushchairs have very different connotations
for adults and children. In general, when
prescribed for an adult a pushchair symbolises
another unfortunate milestone in the progress
of a chronic medical condition. Children
however, are transported in “normal” buggies
until they master the skills of ambulation.
Those who never learn to walk look upon
buggies initially and wheelchairs later as a
means of reducing their handicap. Many in this
group of children may use a self-propelling
wheelchair or an electric wheelchair whilst only
the most severely disabled rely entirely on a
pushchair. Prescribers of wheelchairs must be
aware of these different perceptions and not
only prescribe the correct hardware but also
introduce the pushchair at the most propitious
stage in the course of the medical condition.

Adult pushchairs

Adult pushchairs are indicated for two quite
different groups: the high dependency user and
the occasional user.

The high dependency user

This user group being unable to walk is
dependent on a wheelchair at all times. While
able to use a powered wheelchair indoors some
require a pushchair for outdoors only, others
more severly disabled use a pushchair all the
time.

The commonest conditions that warrant a
pushchair are:-

a) The progressive neurological conditions
such as multiple sclerosis, Parkinsons
disease and the severely damaged stroke
patient.







1982 1985
Age 70 — 80 years 12115 1:70
Age 80+ years 1:50 1:40
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Wheelchair occupant restraints in motor vehicles

B. R. SEEGER

Regency Park Centre for Young Disabled, Kilkenny, Australia

Abstract

The issue of safety for wheelchair users in motor
vehicles has been raised in Australia by parents of
young people with disabilities. Investigations
revealed that wheelchair users were not covered
by any legislated safety requirements, and each
case received special dispensation from
compliance with regulations covering the able-
bodied population. Dynamic testing of restraint
systems at the University of Michigan had
revealed that existing systems were unsafe.
Dynamic tests confirmed those findings on
systems used at that time in Australia.

Testing led to the design, development and
marketing of a new wheelchair occupant and
restraint system which remains a system of choice
for use by organisations where the same people
use the same buses in the same position each day.
Australian Standard 2942-1987, Wheelchair
Occupant Restraint Assemblies for Use in Motor
Vebhicles, has since been developed. It establishes
design and performance requirements for these
restraints and includes details of dynamic testing
procedures.

This paper describes the development of the
above restraint system and the subsequent
Australian Standard.

Background

The issue of safety for wheelchair users in motor
vehicles was brought to the author’s attention in
1981 by parents of children and adolescents
attending his centre. Initial investigations
revealed that wheelchair users were not covered
by any legislative safety requirements, and each
case received special dispensation from
compliance with regulations covering the able-
bodied population.

All correspondence to be addressed to Dr. B. R. Seeger,
Manager, Rehabilitation Engineering Division,
Regency Park Centre for Young Disabled, PO Box 209,
Kilkenny, 5009 Australia.
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An extensive programme of dynamic testing of
restraint systems at the University of Michigan
had demonstrated that restraints in use at that
time in the U.S. were not crashworthy (Schneider
et al., 1979; Schneider, 198112 2),

Research at several centres identified specific
crashworthiness ~ design  principles  for
transporting people with disabilities in buses:

1. Wheelchairs should not be placed in a side
facing orientation because the wheelchair user
is particularly vulnerable to injury during a
common frontal collision (Schneider et al,,
1979; Schneider, 19811 and 2),

2. Wheelchair securement hardware must be of
adequate strength to withstand forces in the
order of 25 times the combined weight of the
wheelchair and occupant for a very brief time
(approximately 100 ms) during a collision.
Results of testing indicated that the primary
weakness in most securement systems was not
the wheelchair but the securement hardware
(Schneider et al., 1979; Schneider, 19811 22),

3. The wheelchair and its occupant should be
secured independently; a single lap belt
anchored to the floor or wall should not be
used to secure both the wheelchair and the
occupant, because in the event of an accident,
unduly high loads would be placed on the
occupant (Schneider, 1981' * 2). Loads
should be applied to the pelvis and other
skeletal structures of the body (Schneider et
al., 1979).

4. The restraint system must be anchored to the
metal frame of the vehicle, not to unsound
metal, or to wood or plastic structures.
Wheelchair attachments should be at tubing
joints such as the seat frame/rear upright
junction and not at the centres of wheelchair
tubing (Schneider, 19812).

5. An upper torso restraint is an advantage in
preventing the head from hitting vehicle
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International Newsletter
Spring 1991

Swedish National Member Society regrets that it has had to cancel the scientific seminar on Clinical
Biomechanics of the Foot and Shoe, June 10-13, 1991 at Jonkoping.

United Kingdom National Member Society in collaboration with the Netherlands National Member
Society will hold its Annual Scientific Meeting April 10-12 at the University of East Anglia, in the
historic city of Norwich. The conference will include scientific papers and a full commercial exhibit as
well as scientific exhibits and poster displays. Professor Jan Cool of the Technical University of Delft
will speak on “Externally Powered Prostheses and Orthoses.” The conference will also include a
forum on the single European market, anticipating removal of economic barriers in 1992. Mr. N. A.
Jacobs, Mr. J. J. Shorter, and Mr. T. J. Welsh will discuss recognition of qualifications, commercial
implications, and quality assurance standards. Papers are invited on prosthetics, orthotics, seating,
wheelchairs, communication aids, and other rehabilitation engineering topics and rehabilitation. For
details, contact Dr. D. J. Pratt, ISPO Norwich ’91. Orthotic and Disability Research Centre,
Derbyshire Royal Infirmary, London Road, Derby DE1 2QY, England. Telephone 0332-47141,
extension 2870. Commercial enquiries should be directed to Mr. J. R. Ronald, Hugh Steeper Ltd,
DSA, DSC, Sherwood Hospital, Hucknell Road, Nottingham, England. Telephone 0602-606048.
Netherlands members should contact J. H. Arendzen, MD, Department of Rehabilitation, University
Hospital, Oostersingel 59, 9713 EZ Groningen, Netherlands. Telephone 050 612295.

The Department of Orthopaedic and Trauma Surgery, University of Dundee, and Tayside
Rehabilitation Engineering Services, Dundee Limb Fitting Centre, Tayside Health Board, in
association with ISPO, the Association of Prosthetists and Orthotists, the Biological Engineering
Society, and the British Orthopaedic Association will sponsor an International Conference on
Orthotics in Dundee, Scotland, September 16-20, 1991. Under the leadership of David Condie,
Secretary General, the conference will combine scientific meetings and exhibitions of scientific and
commercial interest for the physicians, surgeons, orthotists, therapists, engineers, and others involved
in the prescription, design and supply of orthoses. An extensive social programme is planned. The
faculty will include experts from the United Kingdom, Switzerland, United States, Australia, Sweden,
Yugoslavia, Malaysia, India, and Denmark. For details, contact The Secretariat, Dundee ’91.
Dundee Limb Fitting Centre, 133 Queen Street, Broughty Ferry, Dundee DDS5 1AG, Scotland.

Korea National Member Society announces its current officers: Jung-Soon Shin, MD, professor of
rehabilitation medicine is the Vice Chairman; Myung-Sang Moon, MD, professor of orthopaedic
surgery is secretary, and Sae-Yoon Kang, MD, Professor of rehabilitation medicine is the treasurer.
Chairman Yong-Pal Ahn, MD died recently.

United States National Member Society held its annual meeting in March in San Diego, California.
The theme of the scientific programme was brachial plexus injuries. Newly elected members of the
Board of Directors are Frank Gottschalk, MD, John Michael, CPO, and Terry Supan, CPO.

Joan E. Edelstein
Editor
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The Brian Blatchford Prize

The Brian Blatchford Prize has been established by the Blatchford Family to honour the memory
of Brian Blatchford. It is awarded every three years at the World Congress of the International
Society for Prosthetics and Orthotics.

The next Prize will be awarded at the Seventh World Congress ISPO to be held in Chicago, USA
from 28th June — 3rd July, 1992. On this occasion the Prize will be £2,200 and will be awarded for a
recent outstanding innovation in prosthetics and/or orthotics practice. The innovation should be
related to a piece of prosthetic and/or orthotic hardware, or a scientifically based new technique
which results in a better prosthesis or orthosis. The innovation should have reached a sufficiently
advanced stage to ensure that it can be used successfully on patients.

The applicant or nominator should initially present evidence detailing the innovation, together
with a sample of the device if appropriate, and send it to reach the President of ISPO by 1st
November 1991 at the following address:

Professor W. H. Eisma
Elswout 2

9301 TS Roden

The Netherlands

The innovation shall be presented at the Seventh World Congress and duly published in
Prosthetics and Orthotics International.

The President and Executive Board of the International Society for Prosthetics and Orthotics
and the Blatchford family reserve the right to withhold the Prize should no suitable applicant be
submitted.

The Forchheimer Prize

The Forchheimer Prize has been established by the Forchheimer family to honour the memory of
Alfred Forchheimer. It is awarded every three years at the World Congress of the International
Society for Prosthetics and Orthotics.

The next Prize will be awarded at the Seventh World Congress of ISPO to be held in Chicago,
USA from 28th June - 3rd July, 1992 for the most outstanding paper on Objective Clinical
Assessment, Clinical Evaluation, or Clinical Measurement published in Prosthetics and Orthotics
International during the three years prior to the Congress.

The President and Executive Board of the International Society for Prosthetics and Orthotics
and the Forchheimer family reserve the right to withhold the Prize should no suitable paper be
published.

56




Prosthetics and Orthotics International, 1991, 15, 57—60

Calendar of Events

5-9 May, 1991

4th International Pre-Prosthetic Surgery Conference, Adelaide, Australia.

Information: Multinational Meetings Information Service BV, J. W. Brouwersplein 27, PO Box 5090,
1007 Amsterdam, Netherlands.

8—12 May, 1991

Orthopaedic and Rehabilitation Technology Trade Fair and Congress, Berlin, Germany.
Information: AMK Berlin Ausstellungs-Messe-Kongress-GmbH, Messedamm 22, D-1000 Berlin 19,
Germany.

26—29 May, 1991

5th Canadian Congress of Rehabilitation, Prince Edward Island, Canada.
Information: Congress Secretariat, CRCD, 45 Sheppard Ave. E., Suite 801, Toronto,
Ontario M2N 5W9, Canada.

3—-6 June, 1991
American Orthopaedic Association Annual Meeting, Palm Beach, USA.
Information: AOA, 222 S. Prospect Ave., Park Ridge, IL 60068, USA.

6—8 June, 1991
9th Annual Future Show, San Francisco, USA.
Information: Marjorie D. Price, 1130 Hightower Trail, Atlanta, GA 30350, USA.

16—19 June, 1991

ASME Applied Mechanics and Biomechanics Conference, Colombus, Ohio, USA.

Information: Dr. R. L. Spiker, Dept. of Mechanical Engineering, Rensselaer Polytechnic Institute,
Troy, NY 12180, USA

21—-26 June, 1991

14th Annual RESNA Conference, Kansas City, USA.

Information: Susan Leone, RESNA, 1101 Connecticut Ave. NW, Suite 700, Washington DC 20036,
USA

23—27 June, 1991
Annual Conference of the American Physical Therapy Association, Boston, USA.
Information: Information Dept., APTA, 1111 N. Fairfax St., Alexandria, VA 22314, USA

24—26 June, 1991

7th Annual Meeting of the International Society of Technology Assessment in Health Care, Helsinki,
Finland.

Information: ISTAHC-91, Congress Management Systems, PO Box 151, 00141 Helsinki, Finland.

7-12 July, 1991

16th International Conference on Medical and Biological Engineering, Kyoto, Japan.
Information: Dr. O. Z. Roy, IFMBE, c¢/o National Research Council of Canada, Room 164,
Bldg. M50, Ottawa, Ontario, K1A OR8, Canada.
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28-31 July, 1991

International Symposium on 3D Analysis of Human Movement, Montreal, Canada.

Information: 3D Analysis Symposium, Lab. d’Etude du Mouvement, Centre de Recherce
Pediatrique, Hopital Saint—Justine, 3175 Cote Ste—Catherine, Montreal, Quebec H3T 1C5, Canada.

28 July—2 August, 1991

11th Congress of the World Confederation for Physical Therapy, London, England.
Information: Secretariat, WCPT, Conference Associates, 27A Medway St., London SW1P 2BD,
England.

5—7 August, 1991

4th European Congress on Research in Rehabilitation, Ljubljana, Yugoslavia.

Information: Crt Marincek, University Rehabilitation Institute, Linhartova 51, 61000 Ljubljana,
Yugoslavia.

7—11 August, 1991
Southern Orthopaedic Association Meeting, Colorado Springs, USA.
Information: SOA, 222 S. Prospect Ave., Park Ridge, IL 60068, USA.

9—15 August, 1991

3rd International Abilympics, Hong Kong.

Information: D. Lynn Abels, 3rd International Abilympics Secretariat, 1st Floor, 57 Wyndham St.,
Central, Hong Kong.

27-29 August, 1991

2nd East European Conference on Biomedical Engineering and 3rd National Meeting of
Czechoslovak Society for Biomedical Engineering, Prague, Czechoslovakia.

Information: J. E. Purkyne, BME Conference, PO Box 88, 120 26 Prague 2, Czechoslovakia.

5-7 September, 1991

3rd Meeting of the European Academy of Childhood Disability, Manchester, UK.
Information: Ms. O. Plunkett, MEIU, The Wolfson Centre, Mecklenburgh Square, London
WCIN 2AP, UK.

6—8 September, 1991

2nd Scientific Meeting of the Scandinavian Medical Society of Paraplegia, Copenhagen, Denmark.
Information: Centre for Spinal Cord Injured, Rigshospitalet, TH2002, Blegdamsvej 9, DK—2100
Copenhagen, Denmark.

16—20 September, 1991

Dundee ’91 — International Conference and Instructional Course on Orthotics, Dundee, Scotland.
Information: Dundee 91 Secretariat, ¢/o Dundee Limb Fitting Centre, 133 Queen St., Broughty
Ferry, Dundee, Scotland.

17—19 September, 1991

4th International Symposium on Biomedical Engineering, Peniscola, Spain.

Information: 4th International Symposium on Biomedical Engineering, Universidad Politecnica de
Valencia, PO Box 22012, 46071 — Valencia, Spain.

24—26 September, 1991
Biological Engineering Society Annual Scientific Meeting, Birmingham, England.
Information: Mrs. B. Freeman, BES, RCS, 35 Lincoln’s Fields, London W2 3RX, England.
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1992

19-24 January, 1992

ACOPPRA 11, the 2nd International Conference of the Central American Association of Orthotists,
Prosthetists, Rehabilitation Professionals and Affiliates, Panama City, Panama, Central America.
Information: Rita Chan de Lee, Secretary ACCOPRA, PO Box 26, Zona 1, Panama City, Republic
of Panama.

31 January—2 February, 1992

International Congress and Workshop of the German Society of Orthopaedics and Traumatology on
the Thumb and Wrist, Dusseldorf, West Germany.

Information: Dr. C. L. Jantea, Sec. Handsurgery and Rheumatology, Orthopaedic Dept. of the
Heinrich Heine University, Moorenstr. 5, D—4000 Dusseldorf, Germany.

20—25 February, 1992
Annual Meeting of the American Academy of Orthopaedic Surgeons, Washington, USA.
Information: AAOS, 222 South Prospect, Park Ridge, IL 60068, USA.

7—12 April, 1992
American Academy of Orthotists and Prosthetists Annual Meeting and Scientific Symposium,
Miami, USA.

Information: AAOP, 717 Pendleton St., Alexandria, VA 22314, USA.

8—10 April, 1992

ISPO (UK) Annual Scientific Meeting, Manchester, England.

Information: B. McHugh, NCTEPO, University of Strathclyde, Curran Building, 131 St. James’ Rd.,
Glasgow G4 0LS, Scotland.

2225 April, 1992
Independence 92 — International Congress and Exposition on Disability, Vancouver, Canada.
Information: Suite 2000, 1176 W. Georgia St., Vancouver, B.C., V6E 4A2, Canada.

28 June—3 July, 1992

7th World Congress of ISPO, Chicago, USA.

Information: 7th World Congress of ISPO, Moorevents, Inc., 400 North Michigan Avenue, Suite
2300, Chicago, IL 60611, USA.

14—18 September, 1992

XI World Congress of The International Federation of Physical Medicine and Rehabilitation,
Dresden, Germany.

Information: Prof. Jurgen Kleditsch, Dept. of Physical Therapy and Research, Clinic of
Orthopaedics, Medical Academy “Carl Gustav Carus” Dresden, Germany.

26—31 October, 1992
American Orthotic and Prosthetic Association Annual National Assembly, Orlando, USA.
Information: AOPA, 717 Pendleton St., Alexandria, VA 22314, USA.
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Seventh World Congress

Congress Secretariat: Moorevents, Incorporated
is acting as the Congress Secretariat. Should you
have any questions or need additional
information, please contact:

Moorevents, Inc.

400 North Michigan Avenue
Suite 2300
Chicago, IL 60611 USA
Phone (312) 644-5997
Fax (312) 644-7591

International Congress Committee
M. Stills (USA), Chairman
G. Murdoch (UK)
J. S. Jensen (Denmark)
E. Lyquist (Denmark)
S. Sawamura (Japan)
J. Hughes (UK)
W. H. Eisma (Netherlands), Ex-officio
N. A. Jacobs (UK), Ex-officio
J. Van Rolleghem (Belgium), INTERBOR
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Congress Steering Committee
Diane Atkins (USA)
Ernest Burgess (USA)
Joan Edelstein (USA)
Lawrence Friedmann (USA)
Jack Hendrickson, Jr. (USA)
Ian Horen (USA)
Maurice LeBlanc (USA)

J. A. Malone (USA)
John Michael (USA)
Morris Milner (CAN)
Robert Scott (CAN)
Rami Seliktar (USA)
Ron Speirs (USA)

Mel Stills (USA)
Robert Tooms (USA)
Yeongchi Wu (USA)
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