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was extensively described by Jim Hay, President. _
In order to visualize who is who for the comming two years,
have a look around the table.

Duripg'the 10 th International Congress of Biomechanics in
“Umea, Sweden, the new ISB Council was elected. In the Edi-
torial of the Autumn Issue (N°20), the new Council of ISB
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VO years,

Workinggroup biomechanics of Sport
Wo@oge§e @ IeSeBc “ IoﬂoSoSuP;Eo

The 2nd annual meeting was held in Umea on Tuesday,
june 17, 1985 during the Xth Int. Congress of Biomecha-
nics.

WGBS council members present:

P. Komi (Finland-Chairman) J.P. Clarys (Belgium-Secret.
Gen.) B. Gregor (USA) M. Kumamoto (Japan) E. Schneider
(Switzerland) H. Ekstrom (Sweden)

Invited: P. Hollander, R. Rozendal (the Netherlands) D.
Nelson (USA) A. Lees (U. Kingdom) G. Wood (Australia)
B. Ungerechts (W. Germany) A. Komor (Poland) M. Miyas-
hita (Japan) B. Norman (Canada) D. Morehouse (USA) A.
Thorstensson {Sweden) and C. Li (China)

1.

The minutes of the annual meeting in Davos (Switser-
land) which appeared in the ISB newsletter n° 17 - win-
ter 1984 were approved.

Int. J. Sport Biomechanics.

Dick Nelson gives a review of the development of the
Int. J. of Sport Biomechanics and discusses contribu-
tions, abstract corners, Call for papers and promotion.
(See . Editorial ISB newsletter 19 Summer 1985 “The
Launching of IJSB)

WGBS - activities in Athletics (Bob Gregor)

During the 1984 Olympic Games a strong interest was
established in the IAAF to support research in athletics.
In conjunction with the IOC, research was conducted in
athletics in several track and field events during final
competition. The results of this research became an offi-
cial film for the IAAF, will be distributed by the I0C
some time during the Fall of 1985 and has been realized
in several manuscripts published in Vol. 1, No 2 of the
International Journal of Sports Biomechanics (Human
Kinetics Pub.). To carry further this work in athletics
some of the results will be presented to the IAAF at the
World Cup Championships this fall in Australia. Sup-
port for this initial effort has come from The Athletics
Congress in the United States, the IAAF, The Australian
Institute of Sport and The Working Group in Sports Bio-
mechanics. The intent of this effort is 1) to demonstrate
the initial success of the IOC Medical Commission’s
efforts to document high level competition and provide
feedback to coaches and athletes, 2) to give feedback to
the IAAF as to the results obtained during the Olympic
Games and develop with that governing organization
strong ties with the International Working Group in
Sports Biomechanics, 3) to develop continued plans with
the IAAF for continued documentation of high level
competition in athletics (at future World Cup, World
Championships, European Championships, Pan Ameri-
can Games or Olympic Games) with results of this work
presented at future scientific congresses to be_held in
conjuction with some World Championships. The Inter-
national Working Group in Sports Biomechanics has
made excellent progress in many sports to foster research
and distribute results to coaches, athletes and other
scientists, This report outlines the progress currently

being made in athletics. Hopefully the meetings this fall
in Autstralia will promote much future work in athletics
for the benefit of all interested in this sport.

. WGBS - Activities in Gymnastics - Rowing and Sailing

sports. (Kumatnoto - Schneider)

- Prior to the XXIII World Gymnastic Championships a
scientific congress on ”Analysis of Gymnastic talent” is
organised by the Mc Gill -, Concordia and UQAM
Universities of Montreal. (october 31 - November 3,
1983)

- Attempts to organise scientific Conferences on
Rowing- and Sailing, prior to the O.G. in Seoul;
and Canoiny prior to the 1e Asian regetta (sept 26-28,
will not work out.

. WGBS - International Congress on Wintersports

(Hans Ekstrom) .

In conjuncton with the Olympic Wintergames in Cal-
gary,the university of Calgary (Alberta-Canada) has
agreed the organise an “Internationa Congress on Win-
tersports” in oktober 1987. Information can be obtdined
from Prof. Dr. Benno Nigg (Univ. of Calgary)

. WGBS - International Symposium of Sport Biomecha-

nics Beyjing, China. (C. Li)

Dr. C. Li reprensenting Chinese Sports Biomechanics,
reported on the plans to organize the 1ste International
Symposium on Sport Biomechanics in China. Dr. Li’s
report was received with enthousiasm and WGBS agreed
unanimously to give its all support and assistance in cas
WGBS receives a request from the Chinese authorities.
Upon the request from Dr, Li it was tentavely agreed to
form a three member committee, consisting of Paavo V.
Komi, Richard C. Nelson and James G. Hay, to give the
Chinese organizers suggestions for the content of the
scientific program, including the names of potential
international speakers and other participants, Dr., Li will
report to his authorities and will keep WGBS informed
about the final decision. It was tentaively agreed that the
time of the International Sports Biomechanics
Congress/Symposium in China will be September 1986,

. WGBS - 5th Int. Symposium Biomechanics and Medi-
-cine in Swimming (Bodo Ungerechts)

a

Bodo Ungerechts gives a detailled financial and organi-
sation report on the 5th Int. Symposium Biomechanics
and Medicine in Swimming to be held in Bielefelt (W.
Germany, July 27-31, 1986.
The aim of the Symposium is to report research in the
area of swimming. Even though biomechanical and
medical aspects of swimming are mentioned in the first
place, papers of different areas are invited. It is to
demonstrate the multidisciplinarity and the interdiscipli-
narity necessary to understand the sport of swimming
for the good of ”bridging the gap”. The Symposium will
include invited lectures, oral and poster presentation.
The conference participants will have the opportunity to -
present their work during the Symposium covering the
following topics and further aspects:
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SWIMMING BIOMECHANICS (gen.) application of biomechanics/
SWIMMING MEDICINE (gen.) biofeedback/body composition/
SWIMMING BIOMECHEMISTRY
SWIMMING ENERGETICS
SWIMMING CARDIOLOGY
SWIMMING COACHING
SWIMMING HYDRODYNAMICS
SWIMMING KINESIOLOGY
SWIMMING PHYSIOLOGY
SWIMMING PSYCHOLOGY
SWIMMING REHABILITATION
SWIMMING TEACHING
SWIMMING TRAINING

computerized analysis/disease of ear,

nose and throat/drag/dermatology /
efficiency/electromyography/

experimental psychology/energy

expenditure/learning strategies/

medical care/mental training/
metabolism/methodology and

methods/ muscular mechanics/

neuromuscular control/oxygen

consumption/ performance/ physio-

logical aspects/physiotherapy/

propulsion/training effects

For more detailled information on invited speakers, Instruc-
tions to authors, deadlines, Registration Fee, the Archime-
des Award a.o. please contact Bodo Ungerechts and see the
Brochure included in the ISB Newsletter n® 20 authumn

issue,

8. WGBS - International Symposium “the Science of
Archery” (Jan Pieter Clarys)
Olympic Solidarity Europe appointed Belgium to organise
in 1985, 1986 and 1987 an International Archery Seminar.
Recently in Urmea and Brussels it was agreed that the final
1987 seminar would become a Satelyte meeting of the XIth
Int. Congress on Biomechanics in Amsterdam.
This 1987 Int. Symposium on Archery will be organised
under the auspices of both ”Olympic Solidarity” and
”YWGBS-ISB-ICSSPE” on July 6 to July 10, 1987 after the
Amsterdam conference.
The organisors (the Belgian Archery Federation and the
Dept. of Experimental Anatomy - Univ, Brussels) will distri-
bute detailled information through the ISB Newsletter and
flyers of the Amsterdam Congress. The 1987 Archery
Symposium will be held in Brussels.

9. WGBS - International Symposium on Computer Simu-

la  tion in Sport Biomechanics (Andrej Komor)

This Symposium will be another Satelyte meeting of the

XlIth Int. Congress in Biomechanics in Amsterdam. But will

be organised in Poland.

The following is proposed:

1) Methodological aspects of modelling in biomechanics

2) Modellinig of motion techniques

3) Modelling of .muscular activity and neuromuscular
control

4) Moddeling of sport equipment dynamics

Invited lectures . i

1) Model experiment- methodological aduatages and limit

2) Perspectives and main trenas in computer simulation in
biomechanics

" 3) Computer state-of-art - dedicated hardware and soft-

ware development

Workshop
Organizers should supply the most popular mini-and perso-
nal computers for direct presentations of developes models
and sim. software (the acces to main frames computer
should be also available).
Particulary stress should be put on:
- Presentation of working models and software with the
use of supplied computers (or video presentation)
- Arrangement of panel discussions on:
- Modelling methodology and models verification
- Dedicated software development
- Modelling of particular sport exercises and disciplines.
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10. THE VIlI COMMONWEALTH AND INTERNA-
TIONAL CONFERENCE ON SPORT, PHYSICAL
EDUCATION, DANCE, RECREATION AND
HEALTH CONFERENCE, GLASGOW
18-23 july 1986 held in conjunction with The XII
Commonwealth Games Scotland 24 July - 2 August
1986 (Adrian Lees)

The Sports Science theme will include:
i) The Thrid International Kinanthropometry meeting;
i1) Unidisciplinary sections on Sports Biomechanics, Sports
Physiology and Sports Psychology to accompany the
Kinanthropometry meeting;
iii) Social programmes and professional meetings (AGM)
«of the involved bodies.

Third International Kinanthropometry Conference
Kinanthropometry, the quantitative link between human
structure and function, can be broadly defined as the multi-
disciplinary study of the relationship between human
dimension and body function.

The methodologies can also be related to ergometry, res-
ponses to training, sports equipment design or evaluation,
the sports environment, performance prediction, injury pre-
disposition, sport for disabled people, the female athlete,
the child athlete and the elite athlete. Also pertinent to the
programme will be new instrumentation and methods of
measurement and data resolution, auxological phenomena
and performance, biostereometrics, iconometrographics,
genetics and other determinants of structure and function,
structural basis of metabolic events.

Sub-themes within the kinanthropometry meeting will be:
Exercise in adoloscence, growth and aging.

Fitness for sport and exercise.

. Exercise, health and well-being,

Exercise and the female.

-The elite athlete.

oo

Sports Biomechanics

The programme wil contain material which applies mecha-
nical principles to investigations pertinent to sport and exer-
cise. Themes will include:

1. Sports actions and techniques.

2. Man and machine systems in sport and exercise.

3. Mechanics of tissues and sports injuries.

4. Instrumentation, methodology and equipment.

5. Open session.

Physiology

Physiological demands in sport at elite and recreational
levels.

The enhancement of sports performance.

Adaptations to exercise - acute and chronic responses.
Exercise and the environment.

Exercise for health and preventative medicine.

Open session.

Sports Psychology

Exercise stress and coping mechanisms.
Attitudes to sport and exercise.
Sociopsychology of sports groups.
Psychological monitoring in sport.
Analysis of behaviour.

Open session.
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Format

The conference programme for the Kinanthropometry Con-

ference and for each of the unidisciplinary meetings will be

comprised of keynote addresses, short oral scientific com-

munications and poster presentations. Combined sessions

with the Sports Medicine Section will also be included in the

programme.

There will also be a one-week course of kinanthropometric

techniques supervised by IWGK personnel during the week

prior to Conference ’86. This course which will be open

only to conference delegates will be held at the Scottish

School of Physical Education and places on the course will

be restricted in number.

Further details are available from the Conference Director.

The Science Section of the Conference is supported by:

1. The Working Group in Biomechanics of Sport of the
International Society of Biomechanics;

2. The International Council for Sport Science and Physical
Education Research Committee (Status A UNESCO);

3. The British Association of Sports Sciences.

11, WGBS International Symposium of the science of
socier (Adrien Lees)

The “Liverpool Polytechnic Sportscience Department” (Fr.

Sonderson, Th. Reilly, A. Lees) are considering the organi-

sation of a socier symposium in the U.K. Details will be for-

warded later.

12, The 3rd annual meeting of the WGBS-ISB-ICSSPE will
be held in Bielefelt during the 5th Int, Symp. Biomechanics
and Medicine in Swimming.

Jan Pieter Clarys
Secr. Gen. WGBS

Laboratory Feature
Name of Laboratory

Spine Biomechanics Research Lab and the Vermont Rehabi-
litation Engineering Center for the Study of Low Back Pain
(VT REC)

Institution

Department of Orthopaedics & Rehabilitation, University
of Vermont

Mailing Address
Burlington, Vermont 05405 USA

Telephone Number
802-656-2250

Purpose and Objectives of Laboratory

Basic research directed toward the study of: (1) Kinematics
and kinetics of the human lumbar spine in relation to low
back pain, degenerative disease, spine trauma, scoliosis,
ergonomics, and human performance; (2) the inter-
relationship between surface trunk topography and internal
spine structure in relation to the etiology and treatment of
scoliosis; (3) the design, fabrication, evaluation and clinical
testing of spine fixation devices; (4) the role of trunk cavity
pressure (e.g., intra-abdominal, intrathoracic, erector spi-
nae, compartment) on the biomechanics- of the spinal
column; (5) evaluation of electromyographic changes in
trunk muscles in response to fatigue, vibration exposure,
low back pain, and the use of various spinal orthoses.

Principal Personnel

. Principal investigators and VT REC administrators include

the following:

John W, Frymoyer, M.D., Professor and Chaisman; Direc-
tor, VT REC Malcolm H. Pope, PH. D., Professor, Dept.
of Mechanical Engineering and Dept. of Orthopaedics; Co-
Director, VT REC

Raymond L. Milhous, M.D., Professor, Dept. of Orthopae-

- dicsy Co-Director, VT REC

Martin H. Krag, M.D. Asst. Professor, Dept. of Orthopae-
dics

Ian A. F. Stokes, Ph. D., Research Asst. Professor, Dept. of
Orthopaedics

Morey S. Moreland, M.D., Assoc. Professor, Dept. of
Orthopaedics

The Vermont Rehabilitation Engineering Center comprises
nearly thirty individuals including orthopaedic surgeons,
biomechanical, electrical and industrial engineers, physical
therapists, computer scientists, psychologists and labora-
tory technicians.

Student Population

The laboratory supports the work of a number of undergra-
duates, graduate students in bioengineering, mechanical
and electrical engineering, medical students and orthopae-
dic residents. In addition, visiting students from such insti-
tutions as Ecole Polytechnique (Montreal) and Wright Pat-
terson Air Force Base (Ohio) are involved in our research
programs.

Organizational and Funding Structure

Research funds are obtained from a variety of grants and
contracts including U.S. Federal Government (National Ins-
5




titute of Occupational Safety and Health, Army, Air Force),
private research organizations and the Orthopaedic
Research and Education Foundation. The VT REC was
established in 1983 by a five-year grant from the National
Institute for Handicapped Research (U.S. Dpt. of Educa-
tion).

Historical Development

Research activities have grown substantially over the past
10 years, further accelerated by the merger in 1980 of the
Departments of Orthopaedic Surgery and Rehabilitation
Medicine into a combined Department. Collaboration has
grown in parallel, including anatomy, biochemistry, engi-
neering, physical therapy, psychology and psychiatry. I
1980, our research group, in conjunction with Oxford Uni-
versity, received the Volvo Award, the only international
award for low back pain research. We have recently esta-
blished the Vermont Center for the Study and Surgery of the
Lumbar Spine which, in addition to clinical service, has
maintaited a Back School and several health care educatio-
nal programs including an annual confer- ence on Industrial
Low Back Pain. In 1983, the Umversnty was de51gnated the
only fede ally funded low back pain research center in the
United States..

Titles and Sources of Funding for Current Exter-
‘mal Grants and Contracts

Determinants of Occupational Disability in Low Back Pain
(Pl: Frymoyer)--Social Security Administration
Rehabilitation Engineering Center, Rehabilitation of Low
Back Pain (Pl: Frymoyer)--National Institute of Handicap-
ped Research 7

Lumbar Corset-Induced Trunk Muscle Atrophy (Pl: Krag)--
-Camp Brace Company

Cervical Spine Fxxatlon Device, Mechanical Testing (Pl
Krag)

Evaluation of Moire Fringe Topography in Scohosm (Pm
Moreland)--Public Health Service .
The effect of Helicopter Vibration on the Spinal System (Pl:
Pope)--U.S. Army '

Mechanics of Thoracic Spinal Fractures (Pl: Pope)--U.S. Air
Force

Three-Dimensional Shape Measurement in Scoliosis. (Pl:
Stokes & Moreland)--National Institutes of Health -

Study of Lumbar Spine Asymmetry (Pl: Stokes)—-Nanonal
Institutes of Health

Rib Shape Measurement in Scoliosis (Pl: Moreland)--
Scoliosis Research Society
" Description of Facilities

The Spine Biomechanics Laboratory is a comprehensive
facility with capabilities in materials testing, biomechanics
(motion segment kinematics, spine segment trauma), bipla-
nar, radiography, Moire topography, ejection seat kinema-
tics and assessment of vehicle vibration. Clinical laborato-
ries exist for biomechanical assessment of patients and
include stereoradiography and Moire topography, as well as
lifting performance testing. Facilities are also available for
specialized histological evaluation of pathologic material,
micromachining, impedance testing, x-ray and Moire fringe
studies, and for prototype machining assembly. A servo-
hydraulic vibration simulator is used for simulating vehicle
vibrations, assessing their relationship to spine disorders,
and for analysis of vehicle seating.-

6

The laboratory maintains several computers (IBM PCs,
Hewlett-Packard 150 microcomputer with graphics and
touch-screen capability, a mobile DEC MINC 23 with gra-
phics capability and a flatbed plotter, the University’s DEC
2060) and high accuracy x-ray photogrammetry with a
Summagraphics digitizer is used for measurement of lumbar
spine geometry and movement. In addition, laboratory
space available to our researchers in the University’s depart-
ment of electrical engineering includes a variety of general
purpose test equipment such as storage oscilloscopes,
meters, power supplies, signal generators, and electronics
assembly equipment. Specialized facilities for performing
perfusion and micro-electrode experiments including a per-
fusion apparatus, micro-electrode puller and micro-
manipulators, are also available, as well as a PDP-11/55
computer system. The University maintains a Computer
Facility, Instrumentation and Model facility, and Biometry
Facility and our research group also has access to laboratory
space in the Department of Physical Therapy which is
equipped for joint torque measurement (Cybex, etc.), elec-
tromyography, and high speed motion cinematography.

N

Current Projects

1. Prediction of Disability and Assessment of Rehabilita-
tion in Low Back Pain

2. Mechanical Rehabilitation of Back Pain: Optimitzation
of Spinal Orthoses through Biomechanical Analysis

3. Electrical Rehabilitation of Back Pain: Trunk Muscle
Performance and Role in Rehabilitation

4. Optimum Seating in Static and Vibration Environments

5. Rehabilitation Engineering for Vocational Rehabilita-
tion of Low Back Pain

6. Pilot Studies:

a. Lateral Bending of the Lumbar Spine with Disc Hernia-
tion

b. Digital Image Processing Techniques of Flexion-

~._ Extension Radiographs

c. An Internal Fixator for Improved Surgical Management:
of LBP-Producing Spinal Instability

d. Isthmic Spondylolisthesis: Instability at the L4-5 Level

e. Thermography A Blinded Study of Its Efficacy in Dia-
gnosis of Low Back Dysfunction

f. Effect of Corset- -Wearing on Muscle Atrophy

Recent Publications

Andersson GBJ, Pope MH, Frymoyer JW. Epidemiology. In
Occupational Low Back Pain, Praeger Press, 1984,
Andersson GBJ, Pope MH, Frymoyer JW. Introduction and
Definitions. In Occupational Low Back Pain, Praeger Press,
1984,

Andersson GB]J. Chaffin DB, Pope MH. Occupational Bio-
mechanics of the Lumbar Spine. In Occupational Low Back
Pain, Praeger Press, 1984.

Buterla E, Hawkins C, Seligson D, Pope MH. The use of
finite element analysis in the prediction of pathologic frac-
ture in patients with metastatic cancer. Accepted Autome-
dica, December 1983.

Byrt ¥, .Seligson D, Hogan M, Pope MH. Fracture gap
motion in combined fixation. Accepted Unfallheilkunde,
July 1984,
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The Langer Electrodynogram (ED¢
System 1184 is a versatile analog-to-digital
force/time data collector used with packaged
software for pre-formatted analysis, or without
- packaged software for custom formatting and
“analysis of raw data.

i

' m can be used with a widerange
@at@a? mwwam from minimally configured

The Langer EDG System 1184 is compatible

with the IBM®PC and PC/XT, the Compag®PC,

the Apple lie® and many other personal computers
using MS-DOS® or CP/M® 1t can also be easily
adapted to virtually any mainframe computer.

hicher legree of accu FACY. The Calibration Module provides the EDG System 1184

with a higher level of inter-test and intra-test accuracy.
Each time a test procedure is run, the Calibration Module
initiates a sensor “zeroing” or calibration curve

for that particular set of sensors and test.

is priced

For as little as $9500 you'll get the hardware and
software you need to obtain gait-related force/time data
in situ when used in conjunction with your computer.

This special offer Includes: .
B Your choice of either the General Ambulation (2A) or Sport Activity (28) software.

B The Model 2A or 2S Force Data Collector and Remote Activator. (If you order them at
the same time, you'll get both the 2A and the 25 software and Force Data Collectors
for an additional $2,000. That's a savings of $2,000 off the $4,000 price of
adding either package at a later date.)

[ One set of Ankle-to-Waist Cable Assemblies with Permanent Sensors.

B One box of either 2A or 28 Disposable Sensors (12 subject tests).

B The optional Calibration Module and software are available at an additional cost.
8 To support your EDG 1184, Langer has a technical staff available for consultation.

If you don’t have access to an EDG-compatible computer, Langer is offering
the EDG System plus an IBM PC or PC/XT for a special low price.
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Force Data Collectors:
MODEL 2A —Used for general ambulation
testing of cadences between 90 and 120
steps per minute. Acquires individual sensor
data at 10-millisecond scan rate.

MODEL 2S—Used for tests during running or
other sport activities. Acquires individual
sensor data at 5 millisecond scan rate.

R Y

tio

s 1184 Multi-test capacity
at satellite locations.
ceuracy. The EDG System 1184 Multi-Test Recorder
on Module for recording test data at remote or satellite
3 locations. The stored data can later be
transferred to the main computer console
for analysis.
nd
ime data
outer.

Patented Disposable Force
Sensors* measure segmental
and seguential forces.
Disposable Force Sensors (pressure trans-
ducers) are quickly and easily applied to
measure forces at predetermined key seg-
mental locations on the plantar aspect of
the subject’s feet. Additional sensors may
be placed on any desired location.

*The Force Sensor is patented. Registered U.S. Pat. No. 4,426,884.

Disposable Sensors for general
ambulation and sport activities,
The EDG Systern 1184 utilizes thim, comfort-
able, Disposable Sensors that are available
in two designs and force range formats:

2A to record ambulatory forces and 28 for
the higher forces normally associated

with sport activities.

Force data collection—

indoors or out. —

With the lightweight EDG System 1184 Force
Data Collector, the subject is independent of
any connections to stationary instruments
and can move naturally. Remote radio activa-
tion permits testing at the specific desired
moment in the subject’s activity without in-
fluencing the subject’s gait.

The Electrodynogram
System 1184
General Specifications:

Disposable Flexible Force Sensors:
2A—General ambulation
28—Sport activity

Thickness: .004 inch

Sensor Force Range:

The Disposable Sensors measure
forces between .1 kg/cm? and

8 kg/cm?2.

Permanent Force Sensor Lead:
Thickness: .0114 inch

Force Data Collector:

Scan Rate: 2A— 10 milliseconds
25—5 milliseconds

Dimensions: 6%2" deep x 1%2"

high x 7%" wide

Weight: 13 ounces

Operates from 2 internal

9 volt batteries.

- Apgrovals: UL, UL544, FCC Class A,

CSA and VDE

Additional technical specifications
available upon request.




The EDG inuse.

“Our piiot experiences in
using the Langer Electrodynogram
for Olymplc sports has indicated
to us that it has great potential
for providing meaningful infor-
mation in sports analysis.”

CHARLES DILLMAN, Ph.D.
Director of Sports Scsence Programs
United States Olympic Committee

“One of the great attributes
of the Langer [Electrodynogram]
System fs that it quickly gives a
visual display which can be easily
looked at by the coach and the
athlete. This quick feedback is
vital in the application of spori-
medicine studies to help the
individual athle

STEVEN GASKILL
Sporimedicine/Coaches Educatmn Director
U.8. 8ki Team-Nordic Dept.

“It would appear that the
EDG recording system does
provide valuable information
on selected aspects of dynamic
foot function...”

BARRY T. BATES, Ph.D,,
Director, Biomechanics/Sports Medicine
Laboratory, University of Oregon
“THE EVALUATION OF FOOT FUNCTION
USING TWO MEASUREMENT SYSTEMS”
PRESENTED AT
HUMAN LOCOMOTION 1l
THE THIRD ANNUAL CONFERENCE OF THE
CANADIAN SOCIETY FOR BIOMECHANICS
AUGUST, 1984.

~ R
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U.S. FACILITIES:

East Coast:
Corporate Headquarters

The Langer Biomechanics Group, Inc.
21 East Industry Court

Deer Park, New York 11729
Telephone: (516) 667-3462

Toll-free in U.S.: 1(800) 645-5520
Telex: 961437 LANGER DEER

West Coast:

The Langer Biomechanics Group West
2951 D Saturn Street

Brea, California 92621

Telephone: (714) 996-0030

Telex: 683375 LANGER BREA

INTERNATIONAL FACILITIES:
United Kingdom:

Langer Orthotic Laboratory (U.K.), Ltd.
The Green, Cheadle, Stoke-on-Trent
ST10 1RL, England

Telephone: (0538) 755-861

Telex: 851-367380 TELSER G

Australia:

Langer/Australian Podiatry Services

27 Clovelly Road

North Randwick N.S.W. 2031, Australia
Telephone: (612) 398-7322

Telexi 790-20149 AUSTAS

italy:

Biomeccanica s.r.l.

Via deila Barca, 26

40133 Bologna, Italy
Telephone: (051) 433-652
Telexs 214841 STARTK |

In New York State call 1.
Fromoutsidethel.S.ca

IBM is a registered trademark of The International Business Machine S
CP/M is a registered trademark of Digital Research, Inc. @ The Appl
Compagq is a registered trademark of Compaq Computer Corp. @8 ©1
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Carr D, Gilbertson L, Pope MH, Krag MH, Frymoyer JW.
Lumbar paraspinal compartment syndrome: A case report
with physiologic and anatomic studies. Accepted by Spine,
June 1984.

Carr D, Frymoyer JW, Gilbertson L, Krag MH, Pope MH.
Measurement of intracompartmental pressure in the back.
Am Soc Biomech, Rochester, Minnesota, 1983.

Carr D, Frymoyer JW, Gilbertson LG, Krag MH, Pope
MH. The lumbodorsal fascial compartment. Presented at
the Orthopaedic Research Society Annual Meeting, Atlanta,
Georgia, 1984. To be published in Orthopaedic Transac-
tions.

Dimnet J, Dumas GA, Pope MH, Wilder DG. The stiffness
matrix of the intervertebral segment: Experimental determi-
nation and physical meaning. Submitted to J Biomechanics,
October 1984.

Fischer RA, Arms SW, Pope MH, Seligson D. Analy31s of
the effect of variable strain rate on acoustic emission in
bone. Presented at the Annual Meeting of the American
Society for Biomechanics, Seattle, 1982. Submitted to J.
Biomechanics, May 1984. ,

Fischer RA, Seligson D, Pope MH. Acoustic emmission in
bone. Accepted Automedica, December 1983,

Frymoyer JW, Krag MH. Spinal stability and instability:
General concepts. In The Unstable Spine and Its Treatment,
ed. H. H. Schmidek 8 J. W. Frymoyer. Grune 8 Stratton,
In press.

Frymoyer JW, Rosen JC, Clements J., Pope MH., Psycholo-
gic factors in low back pain disability. Accepted for publica-
tion, Clinical Orthopaedics, August 1984.

Frymoyer JW, Newberg A, Pope MH, Wilder DG, Cle-
ments J, MacPherson B. The relationship between spinal
radiographs and LBP severity in males 18-55. JBJS, Novem-
ber, 1984.

Frymoyer JW, Howe J. Clinical classification: Overview.
Occupational Low Back Pain, Praeger Press, 1984.

Frymoyer JW, Milhous RL. Evaluation of the patient withy
low back pain. Occupational Low Back Pain, Praeger Press,
1984,

Frymoyer JW. Helping your patients avoid low back pam ]
Musculoskeletal Med 1(3):65-74, 1984, .
Frymoyer JW. State-of-the-science: Low back pam. C. V.
Mosby Company. In press.

Frymoyer JW. Alternative in spinal surgery. Alternatives in
Spinal Surgery. Submitted May, 1984,

Frymoyer JW. Acquired musculoskeletal disorders. Submit-
ted to Clinical Surgery, August 1984,

Frymoyer JW, Stokes IAF. Biomechanics of low back pain;
Scoliosis, Spinal trauma. Chapters submitted to Spine Sur-

gery, Ed. Dickson RA, N.Y., Marcel Dekker (to be publis-

hed).

Frymoyer JW, Pope MH. The patients. In Occupational
Low Back Pain, Praeger Press, 1984.

Gilbertson L, Krag MH, Pope MH. Investigation of the
effect of intra-abdominal pressure on the load bearing of the
spine. Orthopaedic Research Society, Anaheim, California,
1984.

Herrin DG, Chaffin DB, Andersson DB]J, Pope MH. Work-
place Evaluation. In Occupational Low Back Pain. Praeger
Press, 1984,

Howe JG, Frymoyer JW. The gffects of questionnaire design
on the determination of end results in lumbar spinal sur-
gery. Submitted to Spine, October, 1984.

Johnson R]J, Eriksson E, Haggmark T, Pope MY. A 5-10
year follow-up after reconstruction of the anterior cruciate
ligament. Clinical Orthopaedics 183:122-140, 1984,

Krag MH, Beynnon BD, Pope MH, Frymoyer JW, Haugh
LD. Vermont Spinal Fixator for posterior thoracic, lumbar
or lumbosacral spinal stabilization: Initial mechanical tes-
ting and implantation. Proc. Internat. Soc. Study Lumbar
Spine, Sydney, Australia, 1985.

Krag, MH, Beynnon BD, Pope MH, Frymoyer JW, Haugh
LD. An internal fixator for posterior thoracic, lumbar of
lumbosacral spinal stabilization; Design, initial testing and
implantation. Clin. Orthop. (in press)

Krag MH, Cohen MC, Pope MH, Intervertebral disc height
change with load in vivo: A new and closer look. Int’l Soc.
for Study of the Lumbar Spine, Sydney, Australia, 1985.
Krag MH, Gilbertson L, Pope MH. A test of the hypothesis
of abdominal pressure as a disc load-reducing mechanism:
A study using quantitative electromyography. Am Soc Bio-
mech, Tucson, Arizona, 1984,

Krag, MH, Gilbertson L, Pope MH. Intra-abdominal and

'~ intra- thorac1c pressure effects upon load-bearing of the

spine. Ortho Res Soc 31st Annual Meetmg, Las Vegas,
1985.

Krag MH, Pope MH. (Ed.) Orthopaedic research procedu-
res and techniques. Automedica, 1985.

Krag MH, Pope MH, Ghista D. Orthopaedic Research Pro-
cedures and Techaiques. Gordon & Breach Science Publica-
tions, 19885.

Krag MH, Trausch I, Wilder DG, Pope MH. Internal strain
and nuclear movements of the intervertebral disc. Int’l
Society for Study of the Lumbar Spine, Cambridge,
England, 1983.

Lehmann T, Frymoyer JW, Milhous RL. Treatment educa-
tion and rehabilitation. Occupatlonal Low Back Pain. Prae-
ger Press, 1984,

Moreland, MS. The biomechanics of scoliosis. CRC Criti-
cal Reviews in Biomedical Engineering. In press.

Moreland MS, Bigalow LC, Stokes IAF. Concordance of
back surface rotation and scohos1s In Surface Topography
and Spinal Deformity (Proceedings of the Third Internatio-
nal Symposium). In Press.

Panagiotacopulos ND, Pope MH, Krag MH, Booch R.
NMR imaging as a method of mieasurement of the water
content in human intervertebral discs. Eastern Northo
Assoc 15th Annual Meeting, Acapulco, 1984 (Spinal
Research Award Paper).

Panagiotacopulos ND, Pope‘ MH, Krag MH, Bloch R.
Mechanical model for the human intervertebral dlsc J. Bio-
mech, Submitted May 1984.

Panagwtacopulos ND, Pope MH, Bloch R. Water content
in human intervertebral discs. Part L. Measurement by
NMR images. Submitted to Spine, June.1984.
Panagiotacopulos ND, Pope MH, Bloch R. Water content
in human intervertebral discs. Part II. Viscoelastic behavior.
Submitted to Spine, June 1984,

Panjabi MM, Krag MH, Chung TQ. Effects of disc injury

" on three- dlmensmnal v1scoelasnc behavior of the human

spine. Spine 9:707-713, 1984.
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Panjabi MM, Krag MH, Dimnet JC, Walter Sd, Brand RA.
Thoracic spine centers of rotation in the sagittal plane. J
Orthopaedic Research 1:387-394, 1984,
Panjabi, MM, Krag MH, Summers, D. Biomechanical time-
tolerance of fresh cadaver joints as exemplified by human
spine specimens, J. Ortho. Res. Submitted August 1984,
' Pope MH, Lehmann T., Frymoyer JW. Structure and func-
tion of the lumbar spine. Occupational Low Back Pain,
Praeger Press, 1984.
Pope MH. Biomechanics of bone and ligament injuries.
Accepted for publication, J Musculoskeletal Med, 1984,
Pope MH, Bevins T, Wilder DG, Frymoyer JW, The rela-
tionship between anthropometric, postural, muscular, and
mobility characteristics of males, ages 18-55. Accepted for
publication, Spine, January 1984,
Pope MH, Wilder DG, Frymoyer JW. The effect of vibra-
tion on theé spine of the seated individual. Accepted Autome-
dica, December 1983.
Pope MH, Callahan G, Lavalette R. Setting temperatures of
synthetic casts. Accepted JBJS, September 1984,
Pope MH. Moire fringe analysis. Presented at FCER-
National Chiropractic Conference, October, 1983. Accep-
-ted by ] Manipulative and Physiologic Therapeutics.
Schmidek, HH, Smith DA, Kristiansen, TK. Sacral Fractu-
res, Neurosurgery 15(3), 1984.
Schmidek, HH, Smith DA, Kristiansen TK. Sacral fractu-
res. Issues of neural injury, spinal stability and surgical
management. Focus on Spinal Surgery: The Unstable Spine
and its Treatment. Grune & Stratton. In press.
Stanwyck TS, Arms SW, Gilbertson LG, Krag MH, Pope
MH, Johnson R]. In vivo measurement techniques for
orthopaedic research. Accepted Automedica, December
1983.
Stokes IAF, Cobb LC, Moreland MS. Surface shape analysis
of spinal deformity. Automedica. In press.
Stokes IAF. Biplanar radiography for measurement of spinal
shape and motion. Auromedica. In press.

Stokes IAF, Greenapple DM. Measurement of surface
deformation of soft tissue. ] Biomechanics. In press.
Stokes IAF, Bigalow LC, Moreland MS. Measurexﬁent_ of
rotation of vertebrae in scoliosis. Submitted to Spine.

Stokes IAF, Cohen RE, Moreland MS. Posturally induced
changes in back surface. In Surface Topography and Spinal
Deformity. (Proceedings of the Third International Sympo-
sium). In press.

Wilder DG, Donnermeyer DD, Pope MH. Paravertebral
muscle fatique in static and fore-aft vibration seating envi-
ronments, Presented at the International Society for the
Study of the Lumbar Spine. Montreal, June 1984.

Wilder DG, Donnermeyer DD, Pope MH, Hart D, Apts D.
A case study of low back pain in miners. '
Submitted to International Society for the Study of the Lum-
bar Spine. Sydney, Australia, 1985.

Wilder DG, Pope MH, Krag MH. An Atlas of Comparative
Spinal Morphology. C.C. Thomas, 1984,

The Hosts of the 1987 ISB congress

As you may have noticed in no.17 of ISB Newsletter or in
Umea the Xlth 1.5.B. Congress in 1987 will be held at
Amsterdam. The Interfaculty of Physical Education also
known as Interfaculty of Movement Science will invite
members of ISB, ESB and other interested people to partici-
pate. In this paper we will try to familiarize the readership
with our faculty, which was founded in 1971, The faculty
consists of two medical departments, two departments in
social sciences and one, small department in history, theory
and philosophy of physical education. The first mentioned
departments are:

Functional Anatomy

Exercise Physiology and Health Sciences

Psychology

Education, Psychomotor Therapy and Sociology
The Interfaculty of Physical Education is a faculty of the
Free University in Amsterdam, but also the University of
Amsterdam cooperate in the activities of the Interfaculty.

In the Dutch organizational scheme of faculties in a univer-
sity the Interfaculty is situated between Medicine and Social
Sciences. Thus students become a masters degree in Physical
Education and can work for a Ph.D. either in Medicine or in
Social Sciences, depending on the contents of their thesis.
Therefore Professors Rozendal (Functional Anatomy), Sar-
geant (Exercise Physiology) and Kemper (Health Sciences)
are also appointed in the Medical Faculty and Professor
Whiting (Psychology) is a member of the Faculty of Social
Sciences. Ph.D. studies, in the Dutch system, are organized
within the structure of the Interfaculty. The research pro-
grams of the Interfaculty depend for a rather large part on
this type of work within a number of broader formulated
research programs. :

1) Power balance in cyclic (repetitive) human movement
In this program the factors leading to mechanical effi-
ciency in cyclic movements like speed skating, cycling,
swimming and wheelchair driving are studied. One of
the factors is the manner in which the movements are -
optimalized. Antropometric measures, aspects of muscu-
lar coordination and muscular contraction, special tech-
nical aspects of the (sportive) movement in question,
friction forces and their minimalization as well as design
of the equipment in use are relevant, Biomechanical
modeling of the movements in question and measuring
on the interface between the human performer and the
environment or equipment are experimentally important
items. Overall assessment of energy expenditure with
respect to performance in general and to efficiency are
made. Gerrit Jan van Ingen Schenau, Gert de Groot and
Peter Hollander have daily responsibility for this pro-
gram. Ruud de Boer, Maarten Bobbert, Luuk van der
Woude and Huub Toussaint are Ph.D. students. In the
near future coordination of muscles in the movements in
question will be studied as well.

2) Form, function and innervation of skeletal muscle
Human as well as rat muscles are studied in this pro-
gram. Muscle architecture as defined by the realtionship
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between muscle fibres, aponeuroses and tendons is
analyzed and described under various conditions of con-
traction. A measure of pennation, the index of architec-
ture i.e. length of muscle fibre over length of muscle
belly, is determined for each muscle in study. Length-
force under isometric conditions as well as force velocity
relations are experimentally measured as well as the
reaction of the muscle to various modes of repetitive loa-
ding. Functional characteristics and morphological data
are related to each other e.g. in the case of different
capita of triceps surae. Different muscles acting as syner-
gists, and muscles differing in architecture, and/or bio-
chemical and histochemical composition of the muscular
components: fibers, are studied.

Passive stiffness of muscular components as well as of
other soft tissues crossing a joint are measured in experi-
mental animals and human subjects, The structures
which are important for these properties are studied.
Daily responsibility is in the hands of Peter Huijing. Rei-
nout Woittiez completed his Ph.D. work in this program
in 1984 and expands this work now to dynamic loading
of muscles. Yvonne Heerkens and Arnold de Haan are
Ph.D. students. Peter Hollander and Gert Jan van Ingen
Schenau participate in this program too. In the near
future effects of immobilization and growth will be stu-
died.

Programs 1 and 2 are a joint venture of the Vakgroep Func-
tional Anatomy and Exercise Physiology and Health Scien-
ces. The programs are linked together by concepts like mus-

- cle contraction and coordination.

3) Growth and health of youth, adolescents and young
adults
This longitudinal study of a sample of youth, started in
1976, is directed to determinants of health. The determi-
nants studied are habits of sports, smoking, drinking,
eating and other components of behaviour. Han Kemper
is leading this program. Robbert Verschuur and Wouter
Schouten are Ph.D. students in the Vakgroep Exercise
Physiology and Health Sciences.

4) Complex motor actions

This research program is carried out in the department

of Psychology. It consists of the following subprograms:

a) Learning motor skills. This subprogram is directed to
research in motor learning and ball sports (e.g. skiing
on a ski-simulator) and rehabilitation (in patients
with neuro-muscular disorders). Effects of different
forms of on-line feedback (e.g. fluency of movement
in sports, EMG feedback in rehabilitation) are
evaluated.

b) Training of motor skills. The role of modelling in the
training of sport skills is studied in this subprogram.

c) Individual differences. This subprogram is mainly
concerned with the effects of individual differences in
aanxiety on motor learning and performance.

d) Movement evaluation. This subprogram, finally, has

to do with movement evaluation, ranging from
kinematic apprehension to esthetic evaluation.
The program is contucted by Professor John Whi-
ting; his coworkers are Frank Bakker, Berrie den
Brinker, Bernard Netelenbos, Jacques van Rossum
and Piet van Wieringen, while some Ph.D. students
are connected to the program as well.

On the Campus of the Free University the Vakgroepen
Functional Anatomy and Psychology have about 800 m?
laboratory room. A 15m ‘walk way, two Kistler force plates,
a motor driven treadmill of 125 x 350 cm with a maximal
speed of 18 kmSh and inclination of 15 degrees, two cages
of Faraday EMG-work, 10 ‘channels of EMG, knee joint
resistance registration unit, simulators for skiing and ska-
ting movements, a ball thrower, a Selspot system, a high-
speed movie camera for movement analyses, and a number
of dedicated and general computers form the basic instru-
mentation, A work shop manged by Wim Rijnburger who is
an electronic engineer from Delft Technical University,
develops and maintains our instrumentation. We will wel-
come you to a more detailed lab tour during Congress.

The Free University was founded in 1880 as a private Uni-
versity to be free from governmental interference in the tea-
ching programs especially those of the ministers of the faith
in somte Dutch churches. In the middle of the fifties all
Dutch universities including the Free University, became
100% subsidized from the general taxes. The university has
all the classic faculties and is the only Dutch university
having an Interfaculty of Physical Education. In this faculty
we teach future researchers in the field of Human Move-
ment Science, future teachers of Anatomy, Physiology and
Didactics, in schools of Physiotherapy, Physical Education
etc. Also some of our students became psychomotor thera-
pists or went into civil service in the field of sports manage-
ment. So we do not teach teachers of physical education.
We hope that in the climate of research and education we
contribute to the development of a body of knowledge:
Human movement science.

Rients H. Rozendal, Dean,
Professor of Functional Anatomy.

CALL FOR PAPERS

We would appreciate if .5.B. members could
participate more active in this Newsletter.
Please send us material: short papers, letters to
the editor, laboratory features,... etc.

SCIENTIFIC ADVERTISEMENTS

On request of ISB members and on condition
that there is no relation with a commercial cir-
cuit, all scientific advertisements will be publis-
hed free of charge.

COMMERCIAL ADVERTISEMENTS

The Newsletter is open for commercial publicity
at 250 US dollar per full page
150 US dollar per half page
90 US dollar per quarter page
All publicity will be advertised in the 4 issues.




force plates teams up with the latest desk-
top computer of Data General; offering you:

The unmatched performance of KISTLER

‘Reproduced Gourt

Instant video monitoring —
no waiting for display

Instant video monitoring on 12 inch monitor
with (640 x240) resolution. Zooming avail-
able through single keystroke commands -
much more comfortable than storage
scopes. Plotting is possible while making
measurements.

Fast data acquisition on
hard disk, auto trigger
Up to 20 000 measurements per second,
error less than 0,05 %. For an eight-
channel force plate this means 2000 force
vectors, points of force application and
torques per second. Automatic triggering
by force plate signals - with possibility to
see what has happened even before trig-

Easy operation
and user friendly

No computer knowledge required for oper-
ation. Menu technique to initiate different
tasks. The computer completely controls the
charge amplifiers, without user intervention.
System may be set up easily.

Professional scientific
computer system

Data General's Desktop Generation Model
10sp, incorporating a dual processor
system: microECLIPSE and Intel 8086.
Main memory expandable to 768 kbyte, up
to two 15 Mbyte Winchester disks and
cartridge tape backup available. Profes-
sional worldwide service by Data General.

Potential to keep pace
with your future needs

System expandable to be used with several
force plates and other signals like EMG.
Digital outputs for stimulation purposes.
Possibility to communicate with host
computers. May be used with five oper-
ating systems including CP/M-86 and
virtually all high level languages.

Recommended configuration:

Desktop Generation Model 10sp, 256 kbyte
RAM, 368 kbyte floppy disk drive, 15 Mbyte
Winchester disk drive, 12 inch monitor
(optiocnal 13 inch color monitor available),
printer, multicolor plotter.

Over 400 KISTLER force plates are
used by leading institutions in
32 countries around the world.

1959 Jahre
1984 Ans
Years  Plezo-Instrumentation

Please ask for detailed information.

microECLIPSE and Desktop Generation are
trademarks of Data General Corp.

System will be shown at:
ISB Congress, Umea, Sweden, June 1985

Kistler Instrumente AG

Eulachstrasse 22

CH-8408 Winterthur, Switzerland

Tel (052) 831111, Tx 76458, Fax (052) 2572 00
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1986

June 25 - 27. 1986

KqulO Finland, ”Articular cartilage and other joint struc-
tures in relation to loading and movement” - XVth Sympo-
sium of ESOA.

July 18 - 23, 1986
Glasgow, Scotland, »Conference 86: The VIIIth Common-

~ wealth and International Conference on Sport, Physical

Education, Dance, Recreation and Health”
(c/o Mr. B. Wright, Conference 86 Director, Jordanhill
College of Education, Soutbrae Drive, GlangW G13 1PP,

Scotland)

k]uly 27 - 31 1986

Bielefeld, FRG "Vith Int, Symposmm on Biomechanics in
Swimming” c¢/o0 Dr. Bodo Ungerechts, Univ. Bielefeld, Abt.
Sportwissenschaft, Postfach 8640 D- 4800 Bielefeld 1,

FRG)

August 22 - 26 1986 ~ LT

Heidelberg, FRG, AIESEP World Convention ”The Physi-
cal Education Teacher and Coach today”

(c/o Prof. H. Rieder, Inst. f. Sport und Sportwissenschaft,
im Neuenheimer Feld 710, 69 Heidelberg, FRG) '

Scptcmber 8 - 10 1986
Berlin (West), Germany, Fifth Meeting of the European

Society of Biomechanics.

September 15 - 17, 1986
Istituto Rizzoli - Bologna, Italy, European Conference on

Biomaterials.

September 22 - 26, 1986

Brisbane, Australia, XXIIlrd FIMS World Congress of
Sports Medicine

(c/o Organizing Committee, XXIII FIMS World Congress,
P.O. Box 439, Fortitude Valley, Queensland, 4064, Austra-
lia) .

1987

July 6 - 10, 1987

International Seminar on Archery, Vrije Universiteit Brussel
- Experimental Anatomy; Under the auspices of Olympic
Solidarity and Workinggroup Biomechanics of Sport (ISB-
ICSSPE), Brussels, Information: Prof. Dz, J.P. Clarys, Bel-
gium

June 29 - July 3, 1987
Xth International Congress of Biomechanics, Vrije Univer-

_siteit Amsterdam, Amsterdam, the Netherlands.

(Date to be fixed)
Seoul, Korea, Int. Sportscience Conference on the occasion
of the Asian Games

INSTRUCTION TO AUTHORS

In order tokfaCi!itate the editing of the |SB News-
letter, we would appreciate receiving any mate-
rial according to the following criteria:

1° All material should be typewritten.

2° The title should be written in CAPITAL
LLETTERS.

3° Subtitles should be written in italics and/or
underlined.

4° Different paragraphs should be seperated by
double spacing.

5° Try to use the whole texi-frame. k
There should not be any margines inside
the frame.

Thank you in advance for your cooperation,
Jan P. CLARYS
Jan CABRI :
Fak. Geneeskunde & Farmacie
Experimentele Anatomie
Laarbeeklaan 103
B-1090 BRUSSELS (Belgium)’

P.8. The ISB Newsletter is published quarterly.
Material and articles should reach us prior to
February 10 for the Spring issue, May 10 for the
Summer issue, August 10 for the Autumm issue,
and November 10 for the Winter issue.

When individual members have a change in a
mailing adress, it is important to send the new
address to the Treasurer so that you are certain
to receive copies of the Newsletter an dues noti-
ces.

ISB Treasuren:
C.A. Morehouse
109 Sports Research Bldg.
Penn State University
University Park. PA 16802
U.S.A
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The Xlth International Congress of
Biomechanics will be held in the Main
building of the Free University in
Amsterdam

Topics to be scheduled will be:
1. Biomechanics of human movement
. 2. Biomechanics of the musculoskeletal
_system .
3. Biomechanics of tissues and materials
4. Methodology

Dr. R. McNeill Alexander (U.K.)
The spring in your step: the role of
elastic mechanisms in human gait

-Dr. A. E. Chapmén ,(Canéqa)
How muscular properties govern
technique in sports

" Dr. C. Gielen (The Netherlands)
Coordination of movements by the
‘neuro-muscuiar system

Dr. A. L. Hof (The Netherlands)
Assessment of muscle force in complex
movements by EMG

- Call for papers and distriBuﬁon of
registration forms
May 1986

- Deadline submission of abstracts
1 December 1986 '

- Acceptance or rejection of abstracts
15 February 1987

- Deadline for registration of congress
participants and submission of
complete manuscripts
1 April. 1987

Interfaculty of Physical Education
Free University

P.0. Box 7161

1007 MC Amsterdam

The Netherlands

Phone (020)- 5486256

Telex 11329

| 29June-3July 1987

under the auspices of the |
International Society of
Biomechanics




