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INCLUSIVE PHYSICAL ACTIVITIES IN AUSTRIA

Maria DINOLD

(Insticute of Sport Science of the University of Vienna, Department ,Bewegungs-und Sportpidagogik®, Austria)

22 R R, R e e R oA ¢ D0 2020002
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Summary

This contribution wants to give an overview on actual practical approaches and research in the field of inclusive physical activ-
ities in Austria. Some research findings about quantity (and quality) of integration of pupils with a disability in physical educa-
tion in school and an inquiry about APA-related contents included in the teacher’s education programs are presented. Further
more there are given some results of an investigation concerning the goal orientation “integration” in care centers for people
with disabilities—about 20% of the asked institutions are offering activities which are oriented towards this goal. Finally a sum-
mary of answers of participants of inclusive offers for dance and creative movement wants to give an example of a special
research project, who's aim was to support people with and without disabilities in their personal development. They were asked
to do a kind of self-assessment during and after the program. All these contributions are aiming to improve the situation for
individuals with disabilities by developing programs for inclusive physical activities and to propose better strategies for equal
rights of all in society (“Towards a Society for all™"). (Tokai J. Sports Med. Sci. No. 14, 9-15, 2002)

Keywords: Inclusive Adapted Physical Activities in School, Education, Goal-orientation in Care Centers for People with
Disabilities, Promotion of Development

It was about six years ago that a specialized  or inclusive pedagogy).

research area on sport and movement for the dis- This article wants to give an overview on recent
abled, or to use the international expression—  research findings addressing the following themes:
“adapted physical activity”,—was established with- 1. Inclusive movement activities in physical educa-
in the department for physical education and tion in school and reflections on contents con-
sports of the institute of sport science of the uni- cerning adapted physical activity in the teacher’s

versity of Vienna. One of it’s aims is to collect data education (EU-project “THENAPA”).

about the quantity and quality of movement offers 2. Inclusive movement offers at care centers for
for people with disabilities of all ages. The guiding people with disabilities and at general sports
lines and research goals in all relevant fields refer clubs.

to aspects of social as well as cultural integration 3. Dance and creative movement in inclusive set-
(e.g. physical education in school, out of school tings as a lifelong promotion of personal devel-
physical activities, dance and creative movement, opment for people with and without disabilities.

' This was the theme of 13th International Symposium Adapted Physical Activity (ISAPA) 2001 in Vienna
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1. The EU-Project “THENAPA"

The first part of this contribution presents the
Austrian situation concerning the question-areas of
the EU-Project ,,Thematic Network Projeci—
Educational and social integration of persons with a
handicap through adapted physical activity
(THENAFA).

a) Questionnaire on physical education in
integrated classes in school

Results of a first survey from early 2001 are
given in a preliminary report based on the interna-
tional project’s questionnaire translated by the
Austrian coordinators and distributed at 4
Viennese schools.

The total amount of pupils of these 4 schools
inl13 classes was 1650, among them 45 children
with a disability. The kind of named disabilities of
these children were as follows:

Primary School (VS): 6 classes n=23 (2 physical,
13 learning, 5 hearing, 3 other disab.)
Secondary School (HS/AHS): 7 classes n=22 (4
physical, 17 learning, 1 visual disab.)

This testing phase turned out to be not enough
precise. In consequence of this there will start a
reconsideration of the sample of questions and an
attempt for adaptation on national conditions. It
seems to be important to add some qualitative
statements to those of quantitative and educational
aspects. Nevertheless it was the aim to collect fac-
tors of successful integration to be included in the
report of the European coordinators.

From the first draft the following issues could be
determined from the questionnaire for PE teach-
ers:

1) The number of pupils with a disability in the
class seems to be an important factor for suc-
cessful integration.—Conditions in Austria vary
very much depending on regional laws and on
the type of school. In consequence of that this

10

fact has high impact on the situation but cannot
be judged to decide the issue.

2) The qualification of the teachers has to be con-
sidered according to their appropriate education
for becoming physical education (PE) teachers.
There have been given only few indications for
specialized formation on disability sport or
inclusive movement approaches.—There are
indeed only few offers included in the curricula
of the teacher’s training colleges, in the studies
for PE teachers or in special education studies.

3) It seems to be very important that PE teachers
in integrated classes are especially flexible and
creative in order to be able to adapt materials
and movement offers on the individually needed
level. It might be possible to fail if they have not
enough competence in that field.

4) The collaboration with physicians and therapeu-
tic staff is reported to work partly very well, in
some cases pupils with a disability don’t partici-
pate in physical education lessons.

5) Some statements of teachers on probable prob-
lems or benefits of inclusive PE-teaching

# lack of suitable adapted equipment at the sport
facilities

# frequent difficult situations when integrating
pupils with severe physical disabilities

¢ occasional week accordance between PE
teacher and special education teacher

# social integration seems to work successfully

& good information level among the persons con-
cerned (teachers, directors, parents) about the
legislation rules and acknowledgement of the
opportunities
It was the next step of this investigation to put in

charge a group of students of the institute to carry

out this study within the region of the city of

Vienna. Coming up next the same (may be slightly

adapted) questionnaire will be send out to collect

data for a nationwide survey on the situation.
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Preliminary samples of the answers confirm most

of the former statements and point out the unsatis-

fying situation of adequate education of the PE

teachers in the field of APA.

b) Questionnaire on the integration of APA
contents in teacher’s education

It was in the frame of the same student’s course
that another group started to analyze the course
contents of different training and education pro-
grams concerning their orientation on APA-rele-
vant knowledge and competencies. For this they
checked the curricula of the studies of physical
education, sport sciences and of the three different
branches of the teacher’s training colleges (for pri-
mary and secondary school and for special educa-
tion). Then they had to compare the values of the
European Credit Points and to ask additionally
some teaching experts of these programs.

This group was not very successful in collecting
relevant answers. Therefore it is to expect that
specific results will only be available later after a
following-up-study. It is by personal experience
when discussing the questionnaire that we identi-
fied a minimal contingent of teaching offers that
considers the special needs and concerns of people
with a disability of all ages for exercise, sports or

movement.

2. Investigation of goal orientation of phys-
ical activities

a) The goal orientation “integration” at care
centers for people with disabilities
Investigating the goal orientation of physical

activities at care centers for people with disabilities

(Kainz 2000) the author asked for five possible ori-

entations:

& health

7 experience based capacities

@ performance
= capacity to act
= {ntegration

Within the orientation on integration it was
asked how this is organized in the institution by
seven more detailed questions asking if individuals
with different disabilities would participate in the
same group or if the tasks would ask for individual
ideas and self determined decisions or wanting to
know if there were mixed groups of people with
and without disabilities etc.

Figure 1 presents an example of the quantitative
results: the proportions of the goal orientation at
the investigated care centers’

There were also given some answers on the rat-
ing of the different sport offers within the goal ori-
entation “integration. The most frequent sports
were: various kind of gymnastics (20%), swimming
(16%), recreational sports like bowling, Billiard,
Boccia, hiking or games and singing (17%), ball
games (15%) and dancing—social dance as well as
creative dance—(15%).

b) The goal orientation “integration” at gener-
al sports clubs

There was another group of students who was
supposed to investigate the third focus of the EU-
project: the rate of participation of individuals with
disabilities at general sport clubs. The mailings of
the questionnaires to the regional federations of
the roof organizations of sport in Austria are on the
way to be prepared in a larger sense only recently.
The student’s group was not successful in finishing
this task within the given time.

It just can be reported from preliminary studies
that such an expected and fully accepted integra-
tion is offered only at one sports club in Vienna (at
WAT—Wiener Arbeiter Turnverein). There they
work with a three-steps-model (some separately

! The number of answers varied between 86 to 101, the rate of return was 33% from 482 outgoing questionnaires

11
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b) goal orientation

capacity to act

Fig.1: goal orientation

offered training units, various examples for inte-
grating single persons with a disability into the
general offers and as well full inclusively organized
movement offers). Besides this you can find some
sporadic programs within special sport disciplines
(e.g. Judo for blind people in Vienna or winter-
sports for individuals with physical disabilities in
Vorarlberg). We expect more detailed results from
the next returned answers of the regional organi-
zations of several federal states.

3. Investigation of personal development
of individuals with and without a disabil-
ity who participated in physical activi-

20%

10%

0% Le Rl [aReinei]

Freizeitsport [=
Ballspiele
Tanz |

Gymnastik
Schwimmen [z

Fig. 2: rate of different sports offers

Ehealthi

1
]
‘ 7
' . -experience hased
| capacities
m performance

B integration

capacity to act

ties, dance and creative movement

offers

This example of inclusive physical activities is
presented to be representative for approaches
which emerge from practical experiences and may
lead to qualitative scientific results when being
accompanied by an “action-reflection-research”.’
The work had been documented over some years
tracing the development of movement offers at a
private club for disabled and able bodied people
(“Ich bin 0.K.”) before becoming the issue of my
doctoral thesis about the promotion of personal
development by inclusive dance offers.

Neglecting the story of foundation of the group
as well as the description of the practical and theo-
retical background of this approach in details there
is just time to emphasize some important influenc-
ing factors for possible qualitative changes in the
living conditions of the participants—so to say for
their personal development. The promoting condi-
tions seemed to be in a causal relation to the fol-
lowing three given components:

* A model and a hypothesis for an action-reflection-method was developed by Dinold (2000) according to Altrichter & Posch

1998 and Seewald 1998.

12
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> Encounter and relation
» Communication and dialogue
» Interaction and creativity (see Dinold 2000,

148)

These conditions seemed to happen during the
lance workshops so that the participants with and
without disabilities could give answers when asked
0 estimate their individual perception of personal
levelopment through this way of physical activity.
The model of problem centered interviews was
hosen to use as a methodological structure and
was carried out with 19 subjects (10 with, 9 without
disability, 15 female, 4 male). The procedure con-
tinued by identifying quotes
(“Protokollsitze”) which contributed to explain the
“action-reflection-hypothesis” according on how

relevant

much they loaded a positive development. This
individual qualification process was followed by a
comparative interpretation of the statements on
perceived changes which should reveal communi-
tes and/or differences within the same or in com-
parison to the other group of participants with or
without disabilities.

a) Development of individuals with a disabili-

ty

The role of the media (moving, dancing, creat-
ing) provoking changes in behavior or movement
abilities has not been mentioned very often. But
some of the persons described their feelings dur-
ing movement and dancing activity in a way that it

supported the presumption that they had found a

positive access to their own psychological orienta-

tion.

Example: S.: “An idea strikes me, that when faster
music is played I don’t feel any pain in my
hips, and I move more freely and I can
even leave the wheelchair beside. When
moving with the slower, more classical
part, I noticed that I got very tived.”

Social interaction and the growing relations
between cooperating partners and the group
seemed to be more effective. Some of them were
mentioned to be continuous, most of them lasted
just as long as workshop time was. In special cases
there have been special effects like diminishing
aggressive behavior. A very broad impact on
autonomy, self-esteem, self-confidence and open-
ness of individuals with mental problems could be
stated and even some feelings of anxiety or psy-
chic problems happened to be reduced.

Example: L.'s mother: “The work is positively effect-
ing her general conditions. The more she
is participating in such offers the more
open she gets on her behavioral comport-
ment.

b) Development of individuals without a dis-

ability

This group of people appeared to be still more
heterogeneous than the other group. Their living
backgrounds consisted of much more varieties,
and especially two facts happened to be remark-
able:
® For the bigger part of the persons asked (6

among 9) it was quite familiar and like normal
daily life to be occupied with dance and creative
movement activities. Therefore it was no sur-
prise that general physical improvement have
not been stated, and did not motivate to join the
offer. Nevertheless many of them took advan-
tage of the experience to widen their profes-
sional teaching or personal competency.

Example: Ch.: “Afterwards I had always a very pleas-
ant feeling, but I cannot tell if it is my body
which changed or even my soul.”

® In addition to that, those who were not primari-
ly involved in dance and movement reported

about changes concerning their attitude, their

13
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getting in touch and their dealing with individu-
als with disabilities which they acknowledged to
be the most important point of personal devel-
opment. This could be related to the physical
level (like knowing more about movement pos-
sibilities and their prevention) as well as to the
social area (like the necessity to favor common
interests in opposition of temporary individual
needs).

Example: S.: “...and the common interesis are very
important. I endeavored to respond more
to the other. Otherwise as a dancer you are
always occupied with yourself in order to
progress. There the own progression was
not that important, but to support the

other persons ....”

In some cases some effects on psychological
awareness were noticed (e.g. a woman could allow
herself to be anxious or mentally disturbed for a
while or a male dancer was happy to solve his
problem of self-consciousness by playful acting).
The most impressive impact obviously was left on
the participants by this loose and open contact
among movers with and without disabilities.

c) Integrative comparative perspective

In order to integrate the results of the two
groups described a comparing analysis focused on
the concern if the offers met the needs of each
individual appropriately. An obvious difference
could be evaluated concerning motivations and
expectations on dance and movement. People with
a disability were very much motivated to go
through joy, fun, and excitement when moving and
dancing and they seemed to be grateful for the fact
that their limitations eventually were not ignored.
Such a self-experience was not the main interest of
participants without impairments. They were more
interested in the methodical approach and the
ways of addressing disabled persons through

14

dance and theater. But, nevertheless some of ther.
valued the movement quality for not being techni
cally too demanding but stressing individual cre
ative abilities.
There could be also noticed a positive influence
on all participants in respect to relationships, get
ting in touch with each other and continuous inter:
action. The attraction for each other varied from
being especially attracted by persons belonging tc
the same group (e.g. because the woman with par:
alyzed legs found another partner in a wheelchair
who could share the same impressions) to quite
the opposite. Seeing and going through something
new, something very different could also cause
feelings of sympathy and attraction. A big creative
energy which made it easy to let big things arise
from little and the effects that something new.
something in common was in the focus of the
group activities often were mentioned as reasons
for making the experience being successful and
fulfilling.
To conclude the statements on personal “bene
fits” of the experiences two main points could be
identified:
® Participants with disabilities developed towards
a higher level of self-consciousness, openness
and autonomy. They emphasized their enlarge
ment of experience and quality of life by coming
to know new people and having fun meeting
them, eventually building up long time rela
tions.

® Able bodied participants developed towards
being more sociable with differently looking
people, changing their attitudes and being emo-
tionally aware of inclusive situations. They dis
covered their own abilities in experiencing fun,
joy and creativity together with even less famil
iar partners.
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4. Conclusion

All these different aspects of physical activity,
sport, play and dance within an inclusive context
do represent examples of adapted physical activi-
ties widespread in Austria. Summarizing the pro-
posals there can be identified still many areas of
recreation, (basic and/or elite-) sport where per-
sons with disabilities are not yet integrated. It
might be one of the research areas of
Sportspedagogy to focus on possibilities how
sports and physical activities could be adapted to
the individual needs of the person. There are
chances and needs to do so in many different fields
depending on age or living conditions—e.g. chil-
dren with developmental coordination disorder or
aged persons with movement restrictions, etc. The
growing number of people with impairments might
be better addressed in the future by initiating an
exchange of experiences and/or by activating
research fields which were not focused frequently
in the past (e.g. inquiries of attitudes of able bod-
ied pupils towards their disabled peers or on the
degree and ways of integrating athletes with men-
tal disabilities in general sport-units). Bringing up
these issues means also aiming to remind the need
for appreciation of equal rights of all. Many differ-
ent theoretical or practical approaches in the field
of “Adapted Physical Activity” are aiming to

improve the situation for individuals with disabili-
ties and proposing strategies for to reach the goal
“Towards a Society for all!”.

References:

Altrichter, H. & Posch, P. (1998). Lehrer erforschen
ihren Unterricht. Eine Einfiihrung in die Methoden
der Aktionsforschung. Bad Heilbrunn: Klinkhardt, 3.
durchges. u. erw. Auflage.

Dinold, M. (2000). Tanz und kreative Bewegung als
lebenslange Entwicklungsforderung fiir Menschen
mit und ohne Behinderung. Ein Beitrag zur
Integrationsforschung in der Bewegungs- und
Sportpidagogik—Entwicklungsforderung zwischen
Pidagogik und Therapie. Dissertation am Institut fiir
Sportwissenschaft der Universitit Wien.

Dinold, M. & Zanin, K. (1996) MiteinanderS.
Handbuch einer kreativen Arbeitsweise fiir behin-
derte und nichtbehinderte Menschen mit den
Mitteln Korpererfahrung, spontanem Spiel, Tanz
und Theater. Wien: hpt-Verlag.

Kainz, M. (2000). Die
Interessensausrichtungen von angebotenen
Bewegungsaktivititen fiir behinderte und nichtbe-
hinderte Menschen in Osterreich. Diplomarbeit am
Institut fiir Sportwissenschaft der Universitiit Wien.

Seewald, J. (1998). Zwischen Pidagogik und Therapie
—Entwicklungsférderung als Paradigma der

verschiedenen

Psychomotorik. In: Praxis der Psychomotorik,
23/3/136-143.

15



L e e e e

AEi&EE [CX T HIEERIE T OSTES)HHEE)
RTEROIXRIF—HBEICNIITHE

FRB R ce-venvemm B PE—BB @ysassronsnns
BHBW crvensemn A EHIBA] cr-vesswmm
A B cr-venswmm VY Ny — TN Y2 asnersasezien
BT savmsmen  IUIEIRFE cassienasn
BHHE B casssme

The Effect of Walking Exercise in a Hypobaric Environment on the Energy
Expenditure of Post-exercise in Obese Adults
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Abstract

The purpose of this study is to elucidace the effects of walking exercise based on the lactate threshold (LT) in a hypobaric
environment on the energy expenditure of post-exercise in obese adults. The subjects walked for 60 minutes on a treadmill in
two environments : a hypobaric environment (HE) at 1500 m simulated altitude, and normobaric environment (NE) at sea
level. During and post exercise in HE and NE, comparisons were made of total energy expenditure, resting metabolic rate (RM)
after fasting for 15 hours (the following morning), energy expenditure deduced from carbohydrate and fat. Total energy expen-
diture and energy obtained from carbohydrate and fat during exercise did not differ between HE and NE. Total energy expen-
diture at 30 and 60 minutes post-cxercise in HE were significantly higher than those in NE (p<0.05, p<0.05). The energy
expenditure obtained from fat at 60 minutes in HE was significantly higher than that in NE (p<<0.05). The RM in HE was
significantly higher than that in non-exercise {(p<0.01). The energy expenditure obtained from fat in HE was significantly high-
er than that in NE (p<<0.01). These results suggest that walking exercise based on the LT in a hypobaric environment enhances
RM ac least 15 hours, and elevates the rate of fat utilization. (Tokai ). Sports Med. Sci. No. 14, 16-22, 2002)
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baric environment (HE). Values are expressed as
means+SD.
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Quick-lift Exercise with Dumbbell in judo players

Seiji ARUGA, Tamotsu TERAO, Tetsuya ONDA, Yutaka NAKAMURA, Yasuhiro YAMASHITA,
Hidetoshi Nakanishi and Ken UBUKATA
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Abstract
The purpose of this research was to obtain a guideline for introducing a quick-lift exercise with dumbbell to athletes. The
subjects were 49 collegiate judo players. 1RM of Dumbbell Clean (DC) and Dumbbell Snatch (DS) were measured. DC is an

exercise which requires lifting a dumbbell up to the shoulder level with one arm. DS is an excrcise which requires lifting a

dumbbell over the head at a stretch with one arm. The findings are as follows;

1) There were the significant positive correlations between 1RM of those exercises (DC and DS) and body weight (p < 0.01).
On the other hand, as to 1RM/body weight of DS and DC, there were the significant negative correlations between 1RM
and body weight (p < 0.01).

2) Both DS and DC, as to the mean values of right and left arm’s 1RM, showed that the right side recorded remarkably high-
er values than the left side (p <0.05). Between the mean values of each arm’s 1RM and KUMITE (the style of
offense/defense in judo), the remarkable correlations were not found.

3) There were the significant positive correlations becween 1RM of DS and that of DC in both right and left arms.

4) The mean values of elite athletes in 1RM of DS were greatly higher compared with those of standard athletes

5) There were the significant positive correlations between 1RM of DS/DC and IRM of barbell bench press, squat, and clean
respectively (p < 0.01).

These findings indicated that the quick lift exercise with dumbbell could be used as the alternative exercise of the quick-lift exer-

cise with barbell, or to evaluate athletes’ power. (Tokai ]. Sports Med. Sci. No. 14, 23-33, 2002)
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Category | n | Height (cm) ! Body weight (kg)
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-100kg 7 | 17579%45 100.2+£3.4
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Photo 1 Dumbbell Snatch
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Fig. 1 Relationship between body weight and dumbbell snach 1RM, and between body weight and dumbbell clean 1RM
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Fig. 2 Relationship between body weight and dumbbell snatch 1RM/body weight, and between body weight and dumb-
bell clean 1RM/body weight

*:p<0.05
* »:p<0.01 *
[ 1
53 J * |
*
I N 1
I
*
48 I ]
* *
f 1T 1
] * —xx

43} l l

38 |

33

-60kg#R -66kgiR -73kg#R -B1kgiR -90kg#k -100kg#k +100kgiR

3 BEROIIRNOU—F1 RMOESE
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The medical treatment effect of the low intensity pulsed ultrasound
to a sports player’s fatigue fracture which seldom cures

Yutaka NAKAMURA, Seiji ARUGA, Tetuya ONDA, Tamotu TERAO and Masaru SAITOU
s

Abstract

Medical treacment by the low output ulcrasonic wave pulse was performed to the sport player who held fatigue fracture whose
conservative treatment did not express an effect over the long period of time.

In three persons, age, sex, and the sport item of an object are 19 years old, a male, a tennis player, 17 years old, a lady, a high
school basket player and 23 years old, a lady, and the member of society of a walking, respectively.

For the place of fatigue fracture, the central part of tibia is two persons. The number of what has fatigue fracture into the 3rd
metatarsal bones is one

A mean term after an ache comes out until it consults to a medical institution is four months, and terms uncil it starts an ulera-
sonic treatment were one month, 6 months, 28 months. The low output ultrasonic wave pulse was irradiated [for 20 minutes]
to the affected part using Exogen SAFHS (The sonic accelerated fracture healing system) 2000 system. '

After carrying out ultrasonic treatment start, mitigation of subjective symptoms accepted from time for about one month, and
in simple X-rays findings or the bone scan findings, the improvemenc tendency was scen from time for three months.

Although insurance application of the ultrasonic treatment was not carried out at fatigue fracture, the effect was enough accept-
ed also in fatigue fracture and it was considered to be an effective medical rrearment means also as medical crearment performed
while continuing a game like a sporc player. {Tokai J. Sports Med. Sci. No. 14, 34-40, 2002)
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Fig. 1 SAFHS (The sonic accelerated fracture healing system)
2000 system
a : marking of the affected part
b : at the time of equipment wear
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Fig. 3 Change of the bone umbauzone of jump type fatigue fracture
a ! at the time of the first medical examination
b : at six months after a conservative treatment, change of the bone umbauzone is not seen
C . at one month after an ultrasconic treatment [seven months after consultation ), change of
the bone umbauzone is noted and there is an improvement tendency
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Fig. 4 at 16 months, completion of bone fusion disappearance
of a bone umbauzone
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Fig. 6 Bone Scintigrahy
a . at the one year after first visit to a medical institution
it is unusual accumulation of the radioactive isotope
of the 3rd metatarsal bone
b : at the two years and half after first visit to a medical
institution (before ultrasonic medical treatment) no
major change of accumulation of the radioactive iso-

B $53hRREHEN L) tope

3 C : at the one year after ultrasonic medical treatment
Fig. & Stress.frac.ture_ of. the 3th metatarsal bone (at first visit to disappearance of accumulation of the radioactive
a medical institution)

isotope
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The study on the changing of body composition of women students Judo players

— the comparison between erite Judo player and non-erite Juso player —

Tetsuya ONDA, Seiji ARUGA, Yutaka NAKAMURA, Tamotsu TERAO, Seiji MIYAZAKI,
Hideharu SHIRASE, Hidetoshi NAKANISHI and Takehisa TIWAKAWA
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Abstract

This study will attempt to analyze the body composition of the difference between elite judo players and non=elite judo play-
ers after one year since they entered University. Sixteen female University Judo club members were divided into two groups
(Group A : elite Judo players, Group B : non-clite Judo players) on this rescarch. The following measurements were used the
Hologic QDR-4500 such as body weight, body muscle volume, body fat volume, body bone volume and Bone Mineral
Density (BMD).

The results showed were as follows.
In Group A, there was decreasing of cheir body weight and it was mainly caused by their fat volume of entire body parts. While,

body muscle volume and body bone volume were not changed.
In Group B, the body weight was not changed. However, the fat volumes in the lower limbs (JIKUASHI 8 HI-JIKUASH) and che
muscle volume in JIKUASHI were decreasing although BMD was increasing.  (Tokai ]. Sports Med. Sci. No. 14, 41-47, 2002)
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A Study on Change of Fracture Toughness of Cortical Bone by Storage Method
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Abstract

To establish a preventive method against injuries caused by sports, it is necessary to clarify fracture characteristics of tissues.
The object of this study was to examine the effect of formalin preservation on fracture toughness of cortical bone. Samples were
taken from Haversian bone and plexiform bone in the vicinity of the posterior portion of one—third of the shaft of the bovine
femur center. A compact tension specimen of 16-mm width was manufactured from the diaphysis by machining. Specimens
processed and tested within 5 days under the freezing condition at a temperature of = 30 'C were assigned to the normal group.
Specimens of the formalin preservation group were prepared in the same way as the normal group specimen and preserved in
250 ml of a 10% formaldehyde solution. The period of formalin preservacion was 2, 5, 15, 30, 60 or 90 days. An Instron mate-
rial testing machine, Model 1000, was used for the fracture toughness test and the loading rate was set at Smm/min. In an early
stage, it was confirmed that fracture coughness of che cortical bone decreased with the highest figure showing a 28% reduction
in fracture toughness when the method of formalin preservation was applied. This reduction occurred in a comparatively shore
period of about 15 days. In 90 days, fracture toughness increased again with an increase of period preservation. The results
obtained in this experiment at study well expressed the accurate simulation model of bone fracture development using by finite
(Tokai J. Sports Med. Sci. No. 14, 48-52, 2002)
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L. BBLAMZIILD LT A FOBOYHEE
EAE— R FEC L VBBEA TV RV D, ¥
I2b—7a rBROGHEEIIOVWTIREMOR
BEZAHATH b,

AR—IUNBICL 5 BRORERLERTFLL
T, BOAOFEHNEENBITONE, Ch BT
BHICB L Tid, B OBBIEHRS L CBIRERES)
Ao ERLALTCRL—o 0 VSR ITIRET
H3,

F7-EE, CAEDR K — Y TE¥EADBANE
A, FEMA»¥EABFEROZHEHONEY 3
ab—varYIiZHVwWoNB EHIZko2 Lk

48

IS, ERELANIZBWT, BIREHRETO
BRMGSE % IEREICHET A 72D, BORED
HEIIB/NRICRIRTWER S 2w, AFS
NHRBHILT L OMi— S h-REFLEY RS h
TWBEDLITTIREZV. oT,. FOREHERE
FHHABOPRICE X 2B RIBT 5 LEN
Hbo

FBONENEE S I IRTFOFEBLYHAEL-



RECIDRABOUEHE CAMOEICHT 52—

WL, BHEFCHETIMERANILALTH
5?7, —F, BEFBFIIBVWTREREBORE
BEELTHRVTY) YREFLCHVWLRTYWS
A, OB OBBEEEICE 2 5 BE L I
ARLHERZRD -6V EITH B,
DEOBEL G, RFRTIEY P KBREEAT
kharvnsvrrvayRBENE2REL. BN
E—-FIMETICBT2HBULARRRE TR
WV, wUT) YRENY VEBEBOBEBUAKKR
EZBHBIOVWTHREL, Z0E kDA A=X
AZDOVWTEE L,

BREEIICRT LD RAERUPL 157 AD
7Y RBEPREBRBI/IRERFTHDL, H2i3
FERCHEALLRBRFORMTOBEp 271
TR LB L —PTH B, T TG
HOGHEE F(p) I XX THBTE, HEOF
DOFAKF L THERFA—ORELGMERT
CEEBERLTVAS,

m

-
@

(1)

F(p)=1-exp

ST m=6389 a=386%10"TH5,
Zhb%ASTM E399c# €, H3 R $a
YRZMVFrva yRBRE2BEIMIC X b Bk

T-specimen

L-specimen

B B OREER
Fig.1 Specimen preparation

L7co BB ISR O AR, BRORY
HORBOLOBEHFMICKFEIIHALL DR
LAMRBR . —7h, THICHERT 5 HCH$A
Lb0x THRARBR L Lz £/, v VEH
FITRR % o 72 2 W O & D Haversian
bone (LI HB LBEFFT 5) &SRO plex-
iform bone (LA PB &BE#5§5%) LHRET S
7o, REBRTRMEEAEY tHVTERELT-
RBKFIIERE, -0COBBBRETT. 5
BUMIIMIBLIURBRERET SR %
Normal# (AENE) & L7, £7:250ml®
10%FNVATVTE FERPTRELZZ DR
B L L, RIENIME 2 B (THRERF OR) .
5H. 15H. 30H. 60 LT0BEE L7

B U AMRBRICIES v 2 b o R REBRR

ssl: :
L] RACCLIEPETPEEPEE EEPEETEREPRRERRF
8O- H
70 H
v
38: """""""" ARASARAE A SRR
I o ;
£ :
~  {0f--ceeeedenanaan L LT RnE TP SR
Q 5 H b
=TT T R HE
3t 1
: [
1} SARRTIE b e SaRRREETTEE (o
B2 e Lt LT LT NN AR
3F
1 } 1 '
13458 10 20 30 2676 100

0 (X107 g/cm?)

2 DaJBEELECTOY FENETBEST
Fig.2 Distribution of bone density plotted on weibull probability

paper
d4
o
| \j (3

o had P

- 615 ff ®
£
N I

a=8 inEEy
W=ls é’B=5
20

3 aAVIO RNFYYIVERRONEETE (HifiZmm)

Fig.3 Compact tensicn specimen and dimensions (in mm)

49



BNAK - FHME

(Model 1000) % H\v. & #EIX 5 mm/min
(OFAEE: =10"%"") ICHREL:,
BHUOBEEF v v 7 EH, RBFCRIA2
DO VRICELIEEY V2 AL TR EN
Z. RBAVHICW5E CERBRETRV, &
DOREOWE - EM MM A R L7, B U AME
K3, RAWKART Norman! SORZHAWTHN
L7

P,

BREBWEX, BRI/ V—7TROE S, Wi
BRE. ¢ AV PREBLUf (/W) 3
REFTHS, NEHLREFOBBE U AMENCH
HWEBE X paired t-testiZ X W IT R o7 F72,
REEORPIOEEICEIT S, ZRNOFEYME
ORBEIZ—TERBESBAT LAV, &b, &
LIZET V=TI B 2RBRORAITOEED
FHELERERE (hyal) 2RTHE E70L
—THTCERLZREDORRWEZHEALTY

K,=Wf(a/W) (2) 5o

(2+a/W)

f(a/W)= a —a/W)a/z

{0.886 + 4.64 (a/W)

R2INBEBIURERICBI 2B U AMME
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Table 1 Bone density of samples (g/cm3)
Normal| 2days | Sdays | 15days | 30days | 60days | 90days
Haversian| 2.07 2.08 2.05 2.12 2.07 2.06
L bone (0.05) - (0.04) | (0.10) | (0.03) | (0.05) | (4.93)
plexiform | 2.13 _ 2.14 2.13 2.14 212 2.12
bone (0.03) (0.04) | (0.04) | (0.03) | (0.06) | (0.05)
Haversian| 2.04 2.02 2.06 2.03 2.09 2.09 2.10
T bone (0.07) | (0.04) [ (0.04) [ (0.07) | (0.06) | (0.06) | (0.06)
plexiform | 2.09 2.09 2.09 2.10 2,13 2.12 2.12
bone (0.03) | (0.04) | (0.02) [ (0.01) | (0.02) | (0.03) | (0.06)
+;2 K HEREFRROBR
Table 2 Relationship between average of K and period of preservation.
(MPam!?2)
Normal | 2days | Sdays | 15days | 30days | 60days | 90days
Haversian | 4.31 3.99 3.61 3.62 3.87 3.89
L bone (0.60) o ©0.4) | (0.62) | (0.32) | (1.09) | (0.78)
plexiform | 4.21 3.62 3.25 3.05 3.67 352
bone (0.74) - (0.4) | (0.55) | (0.45) | (0.58) | (0.40)
Haversian | 6.38 6.20 5.13 5.19 5.27 4.8 5.07
T bone (1.21) | (0.56) | (0.81) | (0.82) | (1.10) | (0.89) | (0.53)
plexiform | 7.58 6.52 5.59 5.75 5.45 4.78 5.76
bone (0.59) | (0.80) | (0.78) | (0.78) | (0.85) | (0.96) | (1.25)
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Improvement of Real-time Biotelemetry device for Athletes

Yoshiaki OTSUKA, Takayuki KOBAYASHI, Tamotsu TERAO and Adarsh SANDHU
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Abstract
We report on the features of a new compact and lighcweight telemetric system for the remote and real-time measurement of

EEG, pulse rate and blood oxygen level signals of athletes during actual outdoor practice sessions. The various signals are digi-

tally monitored and can be transmitted by a lighweight PHS system to PC terminals located anywhere within Japan. The raw

data is stored and can be analyzed in real time or after the completion of the training session. The system will be imporcanc as

a means of monitoring both brain activity and conventional bodily function such as heart rate and oxygen intake during actual

racing conditions.
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knee injuries of university judoka in eleven years

Seiji MIYAZAKI, Yutaka NAKAMURA, Nobuyuki SATO, Hideharu SHIRASE, Yasuhiro YAMASHITA,
Hidetoshi NAKANISHI, Tetsuya ONDA And Seiji ARUGA
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Abstract
The change of the past eleven years was researched about the injury of the knee joint which that judoka has many most is said
about. The injuries of the knee joint were 976 cases (28.1% total injury were 3470 cases) in by investigation which it went 1o 1322
judoka. In the injury of the knee joint, The injury whose frequency is the highest is medial collateral ligament injury (366cases),
next is anterior cruciate ligament injury (108cases), meniscal injury (62cases), and disorder which isn’t involved in the trauma.
The number and rate in total injury of knee injury, and medial collateral ligament injury were comparatively decreasing of this
after 1996. Additionally, severe case was decreased. It thought with the training center where activities were started in 1995, and
the thing which the fulfillment of sports medical clinic reflects on this background.
(Tokai J. Sports Med. Sci. No. 14, 58-62, 2002)
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Fig. 5 The number of reconstruction of anterior cruciate injury and meniscectomy
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