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INTRODUCTION

From the 25th to the 27th of April, 2007, at the Faculty of Physical Culture, Palacky University in Olomouc, the
now traditional international student conference in the field of kinanthropology, Full colours conference took place.

It was participated in by 52 colleagues from the Czech Republic (from Olomouc, Prague, Brno) and from Slovakia
(Bratislava). All contributions in fulltext format are available on CD ROM (ISBN 978-80-244-1703-5) together with
photographs from both the conference itself as well as the accompanying program which interested parties can order
at the following address: lucie.spatenkova@upol.cz.

From the 52 presented contributions, experts chose 9 of the best quality texts, deserving of broad popularization,
which are therefore being published in this issue of the journal Acta Universitatis Palackianae Olomucensis. Gymnica.
All contributions have successfully passed through the review process and have been considered by their reviewers to
be suitable for publication.

It is with pleasure that I may close this year’s student conference with a feeling of having successfully combined
its scholarly with its accompanying program. On the following pages we find evidence of the beginnings of newly
interested parties as they start down the path of expert scholarly work in the field of kinanthropology. We trust that
the results of the kinanthropological research of today’s students are something we can look forward to encountering
in the future as well.

Ivo Jirasek
The Chairman of the Organizing Committee of the Conference

The international study program of Erasmus Mundus (www.erasmusmundus.be) is a further area in which stu-
dents can create a profile for themselves in both a scientific as well as a research direction.

The presented study network for Adapted Physical Activity is made up of 4 universities, the coordinating organiza-
tion of which is the Free Catholic University in Leuven (Belgium), where students, in the course of the autumn (in
Czech we call it the “winter”) semester become acquainted with a thorough theoretical base. In the spring (in Czech
“summer”) semester that follows, they then study at selected universities in the towns of Limerick in Ireland, Oslo in
Norway or in Olomouc in the Czech Republic. Practice in the field in the environment of people with special needs,
leading to research work are the main content of this study phase.

The best final work of the students of the Erasmus Mundus program, specializing in Adapted Physical Activity,
are now being published in this journal.

The connection between a student and the supervisor of his or her paper, and in some cases such a relationship
extends also to other research workers, contributes to high quality work and in this way leads to further international
scientific cooperation in the future.

Hana Valkova
Representative of the Palacky University in the Consortium of Erasmus Mundus
Master in Adapted Physical Activity
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UVOD

Ve dnech 25.-27. 4. 2007 se na ptdé€ Fakulty télesné kultury Univerzity Palackého v Olomouci uskutecnila jiz
tradi¢ni mezinarodni studentska konference v oboru kinantropologie, Konference plna bareyv.

Jednani se aktivné ucastnilo 52 kolegt z Ceské republiky. Viechny pfispévky jsou k dispozici ve fulltextové podobé
na CD (ISBN 978-80-244-1703-5) spolu s fotografiemi z jednani i z doprovodného programu, jeZ si mohou zajemci
objednat na adrese lucie.spatenkova@upol.cz.

Z 52 prednesenych prispévkl bylo odborniky vybrano 9 nejkvalitnéjSich textd, které si zasluhuji §ir§i popularity,
a proto jsou publikovany v tomto Cisle Casopisu. VSechny prispévky prosly uspésné recenznim fizenim a byly recen-
zenty shledany jako vhodné k publikaci.

S radosti mohu uzavfit leto$ni studentskou konferenci s pocitem uspé$né kombinace odborného i doprovodného
programu. Nasledujici stranky jsou svédectvim o vykro€eni novych zajemct na cestu odborné prace v oboru kinantro-
pologie. Véfme, Ze s vysledky kinantropologického badani dne$nich studentl se budeme moci setkavat i v budoucnu.

Ivo Jirasek
predseda organizaéniho vyboru konference

Mezinarodni studijni program Erasmus Mundus (www.erasmusmundus.be) je dalSi oblasti, v niZ se studenti mo-
hou profilovat védeckym a vyzkumnym smérem.

Prezentovana studijni sit je tvofena konsorciem universit: koordinujicim pracovis§tém je Free Catholic University
in Leuven (Belgium), kde studenti v pribéhu zimniho semestru absolvuji hutny teoreticky zaklad. V nasledujicim
letnim semestru pak studuji na zvolenych universitach ve méstech Limerick (Irsko), Oslo (Norsko) nebo Olomouc
(Ceska republika). Praxe v terénu v prostiedi s osobami s postiZzenim a navazujici vyzkumna prace je hlavnim obsa-
hem této studijni faze.

Nejlepsi zavérecné prace studentli programu Erasmus Mundus in APA, ktefi zvolili Fakultu télesné kultury v Olo-
mouci, jsou publikovany v tomto Casopise.

Spojeni studenta a vedouciho prace, pfipadn€ i dalSich ucastnikil vyzkumu, prispiva jak ke zvySeni kvality prace,
tak i k dal§i mezinarodni védecké kooperaci v budoucnu.

Hana Valkova
zastupce Univerzity Palackého v konsorciu studijniho programu Erasmus Mundus
Master in Adapted Physical Activity
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MULTIMODAL EVALUATION OF THE EFFECTS OF PHYSIOTHERAPY
ON STROKE PATIENTS WITH UPPERLIMB INVOLVEMENT

Dagmar Bezdékova, Petr Hlustik’, Jaroslav Opavsky

Faculty of Physical Culture, Palacky University, Olomouc, Czech Republic
* Faculty Hospital, Medical Faculty, Palacky University, Olomouc, Czech Republic

Submitted in August, 2007

The aim of this paper was to compile an easy testing battery, sensitive enough to register changes in the motor
task performance of the paretic hand and disabled upper limb of patients who have had a brain stroke and are in the

chronic stage.

We selected tests commonly used in rehabilitation to scan the characteristics and dynamics of test value changes

after 10 kinesiotherapy lessons.

Most of our outcome had the same trend of slight improvement, but did not reach statistical significance because

of the size of the group.

Only our pilot outcome is presented in this paper. We are going to continue this study.

Keywords: A self rating depression scale, dynamometer, nine hole peg test, tapping test, target test.

INTRODUCTION

Ischemic stroke is one of the most frequent neuro-
logical diseases. Thanks to modern medicine, we are
able to use better treatment in the acute phase of stroke,
to decrease mortality and lengthen life. Chronic stroke
patients typically suffer from residual neurological defi-
cit of varying severity and often do not continue therapy
in an outpatient setting. There are marked differences
in treatment responses in stroke patients because of the
type and degree of neurological disease, polymorbid-
ity, psychological changes and restriction of activities
of daily living.

In order to evaluate the effectiveness of physical
therapy, it is necessary to test patients at the beginning
and at the end of therapy.

In our study, we tested chronic stroke patients’ fine
motor skills of the hand. We included tests commonly
used in rehabilitation and additionally compared clinical
measurements of two patients with differential motor
cortical response to emotional voice auditory stimula-
tion during a functional MRI examination.

OBJECTIVE

The aim of this paper was to compile a simple testing
battery, sensitive enough to register changes in motor
task performance of the paretic hand and the disabled
upper limb in patients who have had a cerebrovascular
stroke and are in the chronic stage of recovery.

METHODS
Questionnaires and tests

1) Mini Mental State Examination (MMSE) (Vanas-
kova, 2004; Anonymous, 2006) - is a widely used
method for assessing cognitive mental status. The
evaluation - a score of 30-25 points is standard,
whereas a score of 0-15 points indicates a serious
cognitive disorder.

2) The modified Ashworth scale of muscle spasticity
(Bohannon & Smith, 1987; Opavsky, 2003) - spas-
ticity examination. Evaluation extremes - 0 - with-
out increasing of muscular tonus/4(5) - affected
areas of body are rigid in flexion or extension.

3) Functional Independence Measure (FIM) (Vanas-
kova, 2004) - this is useful for scoring locomotion
abilities, activities of daily living and cognitive sta-
tus. In evaluation, the score range is 18-126 points
(motor task 13-91 points, mental status 5-35
points). A minimum score means full dependence,
whereas a maximum score indicates independence
(self sufficiency).

4) The Zung self rating depression scale (Zung,
1965) - a form filled in by the patient. Evaluation
extremes - less than 50 points - without depres-
sion, 70 points and more - serious depression.

5) Hand functional test (Sibalova, Hlinecka, &
Kacirkova, 1995; Mikulecka, 2004) - each patient
performs the following finger movements and
grips - pinch, hooklet, roof, fist, thumb opposition,
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cylinder grip, sphere grip and the like. The evalu-
ation - 0 point - impossible, 1 point - incorrect,
2 points - well done. The maximum score is 16
points.

6) The dynamometer test - handgrip force is meas-
ured by a dynamometer (NordCoast Company) in
kilograms. The measurement is performed three
times and the results averaged.

7) Nine hole peg test - a test of fine motor task per-
formance. The evaluation is made following recom-
mendations of the manufacturer Roylan, Smith &
Nephew. The outcome is measured in seconds. The
maximum timeout is 7 minutes (420 seconds).

8) The tapping test - frequency of the index finger’s
movement (Vaverka & Hanus, 2000) - we tested
it with the device developed at the department of
biomechanics and cybernetics at the Faculty of
Physical Culture, Palacky University in Olomouc.

9) The target test - we tested coordination and the
visuospatial skill of the hand (see below).

10) The functional MRI examination (fMRI) - per-
formed at the department of radiology of the
Faculty Hospital, at the Medical Faculty, Palacky
University in Olomouc.

Measurement

Each patient passed an entry investigation, com-
posed of all the described tests and questionnaires. Af-
ter that, each patient had 10 kinesiotherapeutic lessons
(twice a week) and at the end of the therapy process,
he/she repeated the testing except for the fMRI inves-
tigation.

e The tapping test is done using a special device. The
patient performs index finger tapping three times
(with breaks) with both hands. One phase of the test
takes 15 seconds. The results are processed by the
computer. For evaluation we use the average value
of three trials with each hand.

o The target test is an original method for the evalua-
tion of the coordination and visuospatial orientation
of the arm.

The patient sits in front of a vertical magnetic board
within reach of his/her hand. His trunk is fixed to the
backrest of the chair to avoid compensatory movements
of the trunk. There is a target affixed to the board, which
is divided into four equal quadrants (Fig. 1). The pa-
tient’s task is to put a magnetic dart into the centre of
the target. He/she uses his/her right hand and left hand
three times each. The sum of points achieved in all tri-
als is recorded and then divided by the number of “hit”
quadrants. If the patient hits the same part of the target
every time, the total is divided by one, if he hits two dif-
ferent parts, the total is divided by two, etc.

Acta Univ. Palacki. Olomuc., Gymn. 2007, vol. 37, no. 4

Fig. 1
The target

10points
9points
8points
7Tpoints
6points
Spoints
4points
3points
2points
1point

The functional MRI examination (fMRI) is per-
formed with Ing. MUDr. P. Hlustik, Ph.D.! We
present the different findings as an example of fMRI
results here, regarding emotive and indifferent voice
auditory stimulation on a functional MRI examina-
tion during movements of the paretic hand in three
patients - Fig. 2, 3, and 4.

Fig. 2

At the department of radiology of the Faculty Hospital, the Medi-
cal Faculty, Palacky University in Olomouc. This cooperative
effort has been supported by Grant IGA MZ CR Nr. 8367-3.
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Fig. 3

Fig. 4

RESULTS AND DISCUSSION

The group included 7 patients (2 women, 5 men),
aged 68 (£ 11 years), in the chronic phase of the ill-
ness, 2-3 years after having had an ischemic brain
stroke which was located in the middle cerebral artery
territory.

1) MMSE results - all of the patients reached the
range score of 30-24 points. This indicates a normal
cognitive mental status, which was also the condition
for being included in the group.

2) We tested the elbow and wrist with the modified
Ashworth scale for the examination of muscle spastic-

13

ity. The highest value reached in this test was 3. For the
individual scores of muscle spasticity see TABLE 1.

TABLE 1
Examination of muscle spasticity with the modified
Ashworth scale

Elbow Wrist

Non paretic Non paretic
hand Paretic hand hand

Paretic hand

Pa-
tient |before | after | before | after | before | after | before | after

0 0 1 1 0 0 3 3

~N | N [N W=
o O O O O O
o O | |0 oo
—_— O == O O
(=2 il el el e =]
(=2 el el el e =]

0
0
1
0
0
2

o (O (=== O

3) FIM results - patients achieved the average value
of 85 points in each motor task before and after therapy,
and 33 points in mental status. In the overall assess-
ment, they got 117 points from a maximum of 126 pos-
sible points. They all were in the zone of self sufficiency.
During the 5 weeks, there was no considerable change
in the average value.

4) The Zung self rating depression scale - before the
therapy, 5 patients scored within the range of moderate
depression and only 2 patients were without depression.
After the therapy, 4 patients were without depression
and this happened without using antidepressant drugs.
Another 3 patients stayed in the range of moderate de-
pression, but their scores shifted towards the normal
range.

5) Hand functional test - we used the percentage
from the overall assessment of the healthy hand (ref-
erential) for estimation of the condition of the paretic
hand. The average score of the paretic hand rose after
the therapy from 48% (7.6 points) to 54% (8.6 points)
for a maximum of 16 possible points.

6) The dynamometer test - in the representation
of the percentage of the maximal force relative to the
healthy hand, the average value before the therapy was
52% (15.3 kilograms) and 56% after the therapy (16.5
kilograms).

7) Nine hole peg test - the average results are de-
picted in Fig. 5. You can see the improvement in this
test, but this change did not reach statistical significance
due to the small size of the group.
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Fig. 5
Nine hole peg test
Nine Hole Peg Test
140 130
120
100 25
OF:
[
£ 60
40 26 25
N
0
before ‘ after before ‘ after
non-paretic hand paretic hand

8) The tapping test - the frequency of the index
finger movement - results (the average value from three
trials for each person) are showed in TABLE 2. Zero
means that the patient could not manage the task. In
TABLE 2 we also show the change of duration differ-
ences (in seconds) in the nine hole peg test.

Acta Univ. Palacki. Olomuc., Gymn. 2007, vol. 37, no. 4

9) The target test: the results are showed in TABLE 3.

10) The functional MRI examination (fMRI) - we
show only 2 findings here for illustration - person
A - aright hander with ischemic brain stroke, Fig. 6,
7, person B - a left hander with ischemic brain stroke,
Fig. 8, 9. Statistically significant brain activation dur-
ing movement of the paretic hand is displayed (in red)
against a background morphological MR image of the
same slice (grey coloured scale). Movement was guided
by auditory instructions given with alternatively an emo-
tional (E) tone of voice alternating with an indifferent
(I) tone of voice.

Fig. 6
Person A - E

TABLE 2
Tapping test
Number Frequency o ho?e peg test
of beats (Hz) duration change
(s)
Patient | before | after| before after
1 0 0 0 0 55
4 0 |19 0 1.240 65
5 48 | 60 3.220 4.022 5
6 53 | 54 3.530 3.580 0
7 10 | 12 0.644 0.780 120
TABLE 3
The target test
Non paretic hand Paretic hand
Before After Before After
Sum of Sum of Sum of Sum of
Patient points Score points Score points Score points Score
1 30 30 30 30 30 30 28.5 28.5
2 30 30 29 29 29.5 29.5 30 30
3 29.5 29.5 30 30 30 30 30 30
4 30 30 30 30 24 12 28 14
S 30 30 30 30 30 30 30 30
6 28.5 28.5 28.5 28.5 29.5 29.5 29 14.5
7 30 30 30 30 0 0 4.5 2.25
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Fig. 7
Person A -1

Fig. 8
Person B - E

In TABLE 4, we present the changes of differences
in the other tests for the persons A and B before and
after the therapy. The fMRI findings and the clinical
measurement revealed no relationship.
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TABLE 4
The changes of differences before and after the therapy
by persons A and B

A B

FIM 0 0
Hand functional test 0 1

The dynamometer test changes (kgs) -1.33 -0.34
Nine hole peg test duration change (s) 55 120
Tapping test (number of beats/fre- 0/0 2/0.136
quency Hz)

The target test 0 2.25
Fig. 9
Person B - 1

CONCLUSION

The most significant change after the therapy was
registered in the shortening of the time required in order
to perform the nine hole peg test. The smallest change
occurred in the FIM. The score on the Zung self rating
depression scale decreased in all patients, two of them
shifted from the range of depression to the normal range
(without depression). Changes in the other tests had the
same trend of slight improvement, but they did not reach
statistical significance. In the dynamometer test, there
was paradoxical moderate worsening in some patients.
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MULTIMODALNI HODNOCENT
FYZIOTERAPEUTICKEHO UCINKU
U PACIENTU S POSTIZENIM HORNI
KONCETINY PO CEVNI MOZKOVE PRIHODE
(Souhrn anglického textu)

Ukolem této prace bylo sestaveni jednoduché testové
baterie, ktera by citlivé registrovala zmé&ny motoriky pa-
retické ruky a postiZzené horni koncetiny u pacientd po
cévni mozkové piihod€ v chronickém stadiu.

Vychazeli jsme z béZn€ dostupnych testti (Nine hole
peg test, dynamometrie apod.), které jsou pro tyto uce-
ly v praxi nejvice vyuzivany, a sledovali jsme charakter
a dynamiku jejich zmén po 10 rehabilitacnich proce-
durach.

Vétsina vysledkil u vybranych testli méla obdobnou
tendenci k mirnému zlepSeni, ale vzhledem k rozsahu
souboru nedosahly tyto zmény hladiny statistické vy-
znamnosti. Prezentované nalezy predkladame pouze
jako vysledky pilotni studie. Studie bude pokracovat
a soubor bude dale rozsifovan.

Klicova slova: Zungova sebeposuzovaci stupnice deprese,
dynamometrie, nine hole peg test, tapping test, test terce.
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The aim of our study was to investigate the influence of regular sport training on the activity of the autonomic
nervous system (ANS) and to disclose patterns of interrelations between them. The activity of the ANS was evaluated
by means of the spectral analysis of heart rate variability (SA HRV). We used complex indices (total score - TS, vagal
activity - VA, sympathovagal balance - SVB) and age standardized values of total spectral power (P;) for SA HRV
results evaluation (Stejskal et al., 2002). The study group consisted of four ice hockey players, of whom all were 17
years old. The SA HRV was monitored by using VarCor PF7 hardware and VarCorMulti computer software, which
enables four individuals to be measured at the same time. The examination of heart rate variability took place once
a week in the morning. Information about the previous day’s training load, the duration and quality of sleep, and their
self-reported health status (SRH) was also obtained by completing a questionnaire before the SA HRV examination.
Overall sports performance was evaluated by the team’s coach on a scale of 1 (very poor) to 10 (excellent). The results
demonstrated that the player with the highest average TS (0.8) and the highest average P; (3.22) also showed the most
consistent results (SD of TS = 0.74; SD of P; = 1.02) and objectively the best performance in sport. On the other hand,
the player with the lowest average TS (-2.15; SD = 1.42) and the lowest average P (-2.52; SD = 1.4) also obtained
the lowest average mark in the coach’s evaluation of his sports performance. The tendency to progression of the ANS
activity was different for each subject. The SRH, which was given before measurements were taken, did not correspond
with the results of the SA HRV measurement. We came to the following conclusion: training quality influences the
ANS activity and according to changes in the ANS activity we can deduce the athlete’s changes in adaptability.

Keywords: Spectral analysis of heart rate variability, sport, ice hockey, training.

INTRODUCTION

Sports performance is determined, among other fac-
tors, by the autonomic nervous system’s (ANS) activity.
A high and balanced level of activity of the sympathetic
nervous system (SNS) and the parasympathetic nervous
system (PNS) results in better training adaptability and
thus also in better sports performance. If both branches
of the ANS are out of balance or their activity is reduced
for a long time, then the ability to train becomes worse
and the sports performance decreases (Aubert et al.,
2003; Carter et al., 2003; Stejskal, 2004).

Some studies have concluded that heart rate vari-
ability (HRV) can be positively influenced by sports
training. Endurance training in particular has a positive
effect on an increase in HRV and PNS activity, as well
as the accompanying bradycardia (Aubert et al., 2003;
Carter et al., 2003). Regular sports training modulates
the balance between SNS and PNS (Task Force, 1996).
Trained athletes have a higher level of HRV than non
trained subjects. The HRV can also play an important
role in predicting and detecting overtraining, which can

be characterized by an impaired autonomic balance
(Achten & Jeukendrup, 2003; Aubert et al., 2003).

Thus, the ANS activity is an important factor influ-
encing sports performance. This is particularly valid in
individual sports events in which the result could direct-
ly depend on the ANS activity and the balance between
both branches. In team sports games, an interpretation
of interrelationships between sports performance and
the ANS activity is far more complicated. The sports
result is not usually based only upon the performance
of the individual athlete but also on the very important
role played by the interference of many factors (e.g. skill
level, teamwork in teammates and opponents, decisions
of referees, etc.). However, individual sports training in
team games is increasingly emphasized. In addition, the
ANS activity evaluation could be used not only in sports
training but also in the selection of promising players
and the choice of which positions they will play.

The HRYV can be evaluated by means of many meth-
ods (Task Force, 1996). Spectral analysis of heart rate
variability (SA HRV), which can be classified as fre-
quency domain analysis, enables researchers to quantify
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the activity of the ANS quickly and easily (Stejskal &
Salinger, 1996). Three main spectral components are
distinguished in a spectrum calculated from short term
recordings: very low frequency (VLF), low frequency
(LF), and high frequency (HF). All these components
are influenced by particular physiological mechanisms,
which enable researchers to determine directly or in-
directly the activity and balance of the SNS and PNS
(Stejskal & Salinger, 1996; Task Force, 1996). The re-
sults of the SA HRV can be interpreted more sensitively
by means of complex indices (Stejskal et al., 2002). In
sports practice, the changes in complex indices allow
researchers to appropriately adjust a training load to
the athlete’s actual readiness for practice and also re-
strict the risk of overtraining. The result should be the
maximal development of abilities and the improvement
of sport performance. This way of optimizing the train-
ing load is based on repeated SA HRV measurements
through which the optimal range of the total score (TS)
is determined. All following SA HRV examinations are
related to this range and the training load is recom-
mended. The changes in sympathetic and parasym-
pathetic activity are evaluated in the crosswise graph,
where the complex indices VA (vagal activity) and SVB
(sympathovagal balance) are projected (Stejskal et al.,
2002; Stejskal, 2004).

This study is the first step towards using longitudinal
measurements of the HRV in ice hockey. The aim of
the study is to assess development of the ANS activity
during the sports season and its possible relationship to
sports performance.

METHODS

The study group comprised four ice hockey players,
all were 17 years old. We obtained the values of the com-
plex indices (total score - TS, vagal activity - VA, sym-
pathovagal balance - SVB) and age standardized values
of total spectral power (P;) (Stejskal et al., 2002) by
examining the SA HRV. For the measurement of the SA
HRYV and the data evaluation of the SA HRV we used
the VarCor PF7 (Salinger et al., 2006) and VarCorMulti
computer software (unpublished), which enables four
subjects to be measured at the same time. We used or-
thoclinostatic stimulation (supine - standing - supine),
which was described in a previous study (Slachta et al.,
2002). Each measurement took place in the morning,
undisturbed in a quiet room. The condition of the ANS
was monitored mostly once a week. Three players were
measured for a period of five months, one player for
three months. For each examination of the SA HRV,
the subjects completed a questionnaire about their pre-
vious day’s training load (RPE scale; Borg, 1970; Borg
& Kaijser, 2006), the duration and quality of sleep, and
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their self-reported health status (SRH) (on a scale 1 =
very poort, 10 = excellent). This state was characterized
by complete physical and mental well being. The team
coach evaluated game performance every week in which
the team played a match, and the SA HRV was also
measured. We used a simple scale from 1 to 10 (1 = very
bad, 10 = excellent).

The data was statistically evaluated by Microsoft®
Office Excel 2003 computer software.

RESULTS

A total of 72 measurements of the SA HRV were
obtained: 21 from player A, 19 from player B, 20 from
player C, and 11 from player D. Average values of the
TS and the P are shown on TABLE 1. Players A, B,
and C were measured in the period from 09/26/2006 to
02/27/2007 and player D in the period from 11/21/2006
to 02/27/2007. The head coach also evaluated actual
game performance (scale 1 = very bad, 10 = excellent).
The average values are also shown on TABLE 1.

TABLE 1
Total score (TS), total spectral power (P;), and average
mark of game performance

Number TS P,

of mea- — _ GP

suring X SD X SD
Player A 21 -1.41 1.42 -0.81 | 256 | 7.0
Player B 19 0.80 | 0.74 322 | 102 | 6.1
Player C 20 -2.15 1.42 | -2.52 | 140 | 59
Player D 11 -0.75 | 0.95 1.69 1.38 6.3
Legend
X - average

SD - standard deviation
GP - average mark of game performance by coach

The ANS activity developed differently for each player
during the study. TS and P; increased significantly from
the 11™ SA HRV measurement for player A. His game
performance, as evaluated by the coach, decreased slight-
ly and reached an average score of 7.0. Player B achieved
the highest values of TS and P; in the long term. These
values were also the most consistent. The coach evaluated
this player with an average score of 6.1, which was the 3™
highest. For the player C, the progression of the TS and
P formed a wave pattern. From around the 14% or 15 SA
HRYV measurement, the values of the TS and P increased
gradually, and this was accompanied by increased evalua-
tion scores for game performance. The progression of P
for player D had a tendency to increase constantly, but
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the value of TS was stable at the beginning. The evalua-
tion of game performance was between a score of 6 and 8.
Between the 8t and 9" SA HRV measurement, the value
of P decreased significantly but temporarily. At the same
time, the score for game performance became distinc-
tively worse. After that, the value of P; increased again,
but the value of TS and game performance decreased. All
the TS and P; values are shown on TABLE 2.

TABLE 2
Total score (TS) and total spectral power (P;) for each
player

Player A Player B Player C Player D
TS P, TS P, TS P, TS P,

-2.15| -3.46| 1.34| 3.84| -1.70| -3.90| -1.50| -1.34
-4.41| -4.41| 047 2.03| -447| -447| -1.45| -0.66
-146| 0.02| -049| 3.84| -2.95| -3.08| -0.82| 1.61
-0.65| 0.66| 0.38| 3.40| -0.76| -0.60| -1.19| 1.89
-2.21| -0.30| 0.51| 3.39| -1.41| -3.08| -0.62| 0.21
-3.27| -3.14| 1.64| 3.62| -142| -1.68| -1.56| 2.34
-1.58| -1.34| -0.38| 4.74| -0.41| -0.01| -1.18| 3.00
-4.07| -4.07| 093] 398| -2.31| -2.79| -1.17| 3.95
-1.63| -3.52| 126| 2.82| -4.62| -4.62| 159| 1.26
-3.47| -240| 132| 3.14| 0.01| -1.86| 0.61| 2.77
-2.21| -392| -0.19| 0.31] -2.73| -3.09| -0.96| 3.56
-0.01| 115 235 2.57| -1.26| -0.03

0.13] -0.18| 1.58| 2.91| -4.41| -4.41
-0.30| 3.24| 0.60| 3.47| -3.66| -2.61
-0.92| 182 1.02| 3.26| -1.66| -3.25

021 L77] 1.06| 4.59| -3.33| -2.99
-0.13| 3.87| 139 2.81| -0.37| -2.91
-0.72| 221| 041 210| -2.92| -2.56
-0.30| -3.19| 0.05| 4.34| -1.58| -2.52
-0.14| -2.97 -1.05| -0.01
-0.29| 1.26

Part of the questionnaire completed by the players
before every SA HRV measurement, was the SRH. The
correlation of this evaluation and the results of the SA
HRY showed that the subjective evaluation and the ANS
activity did not relate to one another.

TABLE 3
Dependence of the total score for the SRH before SA
HRV measurement

Correlation coefficient (p < 0.05)

Player A -0.063

Player B 0.049

Player C 0.015 Legend

Player D -0.005 p - significant level
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DISCUSSION

The results of our study confirm that the ANS activ-
ity is an important factor which influences sports per-
formance. Player B, who achieved the highest values
of TS and P, was in a line up for nine games with the
Czech ice hockey team U18 during the period in which
the SA HRV measurements were taken. Although his
average mark for game performance was only 6.1, we
can say that this player achieved the best sports suc-
cess. Repeatedly, his SA HRYV results were above average
and also relatively stable. This means that his ANS is
able to respond to training loads very effectively. Thus,
this player has the potential to succeed in professional
sports.

Player D achieved the second best SA HRV results.
He was also in the line up for two games with the Czech
ice hockey team U18 during the period of the SA HRV
measurements. The progression of TS and P; values
was similar to the progression of game performance.
TS did not noticeably change at the beginning and P
increased gradually. TS and P; changed notably from
the 8" SA HRV measurement onwards. These differ-
ences were followed by changes in game performance.
Objective information about the current condition of
the ANS obtained by SA HRV measurement was sup-
ported by the coach’s opinion about the player’s game
performance.

Player A achieved the best average score for game
performance. His SA HRYV results were below average
until the 11® SA HRV measurement and were mostly in
the lower left quadrant of the crosswise graph (Stejskal,
2004). This indicates a relevant decrease in the ANS
activity and an imbalance between both subsystems.
A position in the lower left quadrant can be a marker
of overreaching due to high training intensity and insuf-
ficient recovery. TS and P; values increased significantly
from the 11" SA HRV measurement. Since then the
appraisals for game performance had started to become
relatively high. P; decreased meaningfully at the 19" and
20" SA HRV measurements, and this fact was noticed
by the coach as a decline in game performance. This
variation in P; value and game performance was only
temporary.

From the long term aspect, the lowest ANS activity
has been shown in player C. Occasional positive changes
in TS and Py values were rather short term and came
only after several days without training or reduction in
a training load. Thus, we presume that the recovery of
player C is considerably slower and his ability to cope
with the training load is lower than in players A, B, and
D. He also obtained the lowest average mark of game
performance by the coach, and he was not always in
the line up for league games. The P, values increased
slightly from the 14" SA HRV measurement and the TS
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also had a tendency to increase. We claim that these
changes were accompanied by an improvement in game
performance.

SA HRV measurement is used to optimize the train-
ing load in individual athletes. In team games, where
athletes practice in large groups, the use of the SA HRV
measurement is limited. Sports performance in games
depends on a great number of abilities, which fade into
one another and compensate for each other. We can find
significant differences in abilities among players at the
same performance level, because these abilities influ-
ence the sports performance of each player differently.
From this point of view, the measurement of the ANS
activity can not lead to the sports performance predic-
tion or training program modification, because the ANS
activity is a result of effects of many factors. Because
the SA HRV indicates the immediate ANS activity and
also its progression during long term measurement,
we can use the SA HRYV for the assessment of the ath-
lete’s adaptability on the dominating influences. Since
the permanent decline of the ANS activity practically
negates a good sports performance (it is expression of
reduced athlete’s adaptability), it is possible to include
the SA HRV measurement in training control even in
ice hockey or other games.

Results of SA HRV measurement, namely the TS,
did not relate to the SRH before examination. Subjec-
tive feelings about readiness for training load may not
correspond with the current ANS activity. Therefore,
objective information about the ANS activity can be
a very effective instrument in the optimizing of a train-
ing program.

CONCLUSION

Training quality influences the ANS activity and ac-
cording to these changes we can judge changes to an
athlete’s adaptability, which can significantly influence
sports performance. Thus, the optimizing of the adapta-
tion process via control of training load based on the
SA HRV measurement may bring some new aspects to
sports training.
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POZOROVANI AKTIVITY AUTONOMNIHO
NERVOVEHO SYSTEMU PROSTREDNICTVIM
SPEKTRALNI ANALYZY VARIABILITY SRDECNI
FREKVENCE U HRACU LEDNIHO HOKEJE
(Souhrn anglického textu)

Cilem studie bylo poodhalit vliv pravidelného spor-
tovniho tréninku na aktivitu autonomniho nervového
systému (ANS), ktera byla hodnocena pomoci spektral-
ni analyzy variability srde¢ni frekvence (SA HRV). K vy-
hodnoceni vysledki SA HRV byly pouzity komplexni
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indexy (celkové skore - TS, aktivita vagu - VA, sym-
patovagova balance - SVB) a v€kové standardizovana
hodnota celkového spektralniho vykonu (P;) (Stejskal et
al., 2002). Vyzkumny soubor tvorili Ctyfi hraci ledniho
hokeje.

Na zakladé ziskanych vysledkid jsme dosli k zavéru,
Ze kvalita sportovniho tréninku ovliviiuje aktivitu ANS.
Zmény aktivity ANS, a tim velikosti adaptability spor-
tovce, mohou vyznamné ovlivnit sportovni vykon. Opti-
malizace adaptacnich procesll prostfednictvim kontroly
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tréninkového zatiZeni na zakladé méfeni SA HRV muze
prinést nové aspekty fizeni sportovniho tréninku.

Klicova slova: spektrdlni analyza variability srdecni frek-
vence, sport, ledni hokej, trénink.

Contact
Mgr. Lukas Cipryan
lukas.cipryan@seznam.cz






Acta Univ. Palacki. Olomuc., Gymn. 2007, vol. 37, no. 4 23
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Tears and rupture of the anterior cruciate ligament (ACL), which has an important function in knee joint stability,
are very common and more so in sports. ACL injury can be managed in two ways. One alternative pertains to conserva-
tive therapy whereas the second variant is surgical intervention (reconstruction). The number of ACL reconstructions
has risen recently. The purpose of this study was to analyze the postural changes in bipedal stance at application of
a stimulus from external environment and the resultant modification in the visual scene in patients with ACL recon-
struction. The examined group consisted of 25 subjects - 11 patients with ACL reconstruction and 14 healthy adults.
The external stimulus was realized by striking a flying ball; the modification of visual scene was obtained using special
glasses. The 3D videography method was applied to evaluate postural changes. The most differences during three
various monitored measurements were found for kinematic parameters of the lower limbs and the trunk in each group
(both patients and healthy subjects). Statistically significant differences between the group of patients and healthy
subjects (between both groups) were obtained for comparison of measurements with an unmodified visual scene and

measurements with a modified visual scene, especially for the elbow and shoulder joints.

Keywords: Anterior cruciate ligament (ACL), proprioception, visual modified scene, 3D videography.

INTRODUCTION

The anterior cruciate ligament (ACL) plays a key
role in assuring stability of the knee joint. Afferent in-
formation from ACL mechanoreceptors significantly
participates in facilitating dynamic stability of the knee
joint. This somatosensory information, as well as infor-
mation from the visual and vestibular receptors, contrib-
utes to the maintenance and control of bipedal stance,
posture and balance in a particular position during
movement. A considerable modification of the sensory
information, disturbance of the functional stability of
the knee and impairment of postural control can occur
due to traumatic ACL injury or ACL reconstruction
(Harrison et al., 1994; Hoffman et al., 1999; Bonfirm et
al., 2003; Liu-Ambrose et al., 2003). Impaired postural
control measured by balance in the case of single limb
stance has been reported after acute and chronic ACL
injuries, as well as after ACL reconstructions (Lysholm
et al., 1998; Hoffman et al., 1999; Denti et al., 2000;
Henriksson et al., 2001).

Vision is particularly important in stabilizing posture
under more challenging conditions or if the propriocep-
tive information from the lower limbs is reduced (ankle,
knee injuries, amputees, etc.) (Lord & Menz, 2000).

Okuda et al. (2005) investigated the type of role played
by vision in patients with LCA insufficiency during
maintenance of postural stability. Notably, there was no
significant difference between the injured and uninjured
legs regarding postural sway during one leg standing
with the eyes open, but the amount of postural sway
increased significantly with the eyes closed. Pursuant
to these results it can be inferred that vision appears to
be dominant in compensating for reduced and/or com-
promised contribution by the injured (or reconstructed)
ACL especially under more challenging conditions.

Modification of the visual scene and contemporary
application of stimulus from an external environment
can culminate in higher demands on balancing ability,
especially as regards the lower limbs and the trunk. Our
interest was focused on the question of whether the po-
tential deficit in proprioception is manifested by postural
changes under simple motor test conditions (hitting of
a ball on arms raised forward) and how the visual sys-
tem reacts in order to compensate for this deficit.

The purpose of this study was to analyze, by means
of kinematic analysis, the postural changes in the bi-
pedal stance at the application of a stimulus from the
external environment and the resultant modification of
the visual scene in patients with ACL reconstruction.
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SUBJECTS

A total of 25 individuals agreed to participate in this
study. Fourteen healthy individuals who reported no
history of significant orthopaedic knee injury or bal-
ance related disorders served as the control group. The
control group comprised 7 females and 7 males (age
24.9 £ 3.5 years, body weight 70.6 £ 9.4kg, height
174.4 + 10.3 cm). For the ACL reconstructed group, the
mean age was 25.4 + 6.9 years, weight was 70.5 + 10.7 kg
and the height was 174.2 £ 9.5 cm. The 4 females and 7
males had undergone reconstruction of the ACL with
patellar tendon graft (7 patients) or hamstring tendon
graft (4 patients). The average post surgery period was
51 days.

METHODS

Special hardware Olympus Eye trek FMD-700
(Fig. 1) was applied to modify the visual scene in our
research. This optic system has OSR (Optical Super
Resolution) for high quality on screen display equivalent
to 720 000 pixels. The advantage of this special optical
lens system is the possibility of connecting to various ex-
ternal devices (for example connection with a personal
computer, television, DVD player, etc.). Connection
to the video camera was also incorporated during our
measurement.

Fig. 1
Special hardware Olympus Eye trek FMD-700

The experiment used two different visual conditions
(scenes) with respect to the form of visual perception.
The first part of the measurement took place with full
visual control, without any restriction as to special hard-
ware and with real visual perception. This was followed
by the next phase where we modified visual perception
by using special optical glasses, Eye trek FMD-700.
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Stimulus from the external environment was applied
by reason of major “dynamization” of the situation (by
reason of creating a more complicated situation). The
impulse was applied by a basketball of variable weight
depending on the weight of the subject and from differ-
ent heights. The weight of the ball was set up so that its
momentum at the moment of striking the board con-
formed to 7% of the weight of the subject. To determine
the solid weight (ball + weight) for the given proband we
applied the law of conservation of mechanical energy.
In the event of zero level potential energy at the bump
site applies m, gh = Yam, I’ w?, where m, is the weight of
the hanging body/sphere, g = 9.81 m - s, 4 determines
the sphere height before activation with respect to the
sphere height after the bump, w its angular speed and
a [ is the suspension length. If v = w/ = V2gh applies,
then the conditions for the dynamic of the solid at the
moment of the bump is my = 0.07m, (where m, is the
proband’s weight) we gain for 4 = 0.5 m the relation
m,=0.0220m,.

The main task of each subject was to cushion the
striking ball with the aid of a light board made of lami-
nated polystyrene, which was held by the subject’s raised
arms (Fig. 2). A total of 7 attempts were made. The first
three measurements were without any visual modifica-
tion. The other four measurements were conducted with
special glasses, whereas the flying ball was caught by
the experimenter near the impact site (already out of
the visual field of the subject) during third trials with
simulated stimulus.

Fig. 2

An illustration of measurement without modification to
the visual scene and the evaluated angle parameters

aK

aF

The 3D videographic method was used to evaluate
the basic kinematic parameters. Special marks indicat-
ing projection of the specific anatomic structures on
the body were assigned on the left side of the body of
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each subject. These eight structures comprised: the tra-
gus, the acromion, the lateral humerus epicondyl, the
capitatum, the major femoral trochanter, the lateral
femoral epicondyle, the lateral malleolus, and the ca-
pitulum ossis metatarsi quinti. Each subject was filmed
by two video cameras, followed by processing of the
video record, resulting in kinematic parameters of 3D
movement evaluation.

The changes in angle magnitude in the sagittal plane
at intervals 0-1600 ms were analyzed. The time 0 ms
was characterized as the moment when the experiment-
er let go of the ball and 600 ms as the impact of the ball
on the board. Later, we evaluated the interval 1000 ms
following impact. We noted the time run of changes of
these angles: metatarsus - shank, shank - thigh, thigh -
trunk, trunk - arm, and arm - forearm (Fig. 2).

STATISTICAL ANALYSIS

Data obtained by kinematic analysis were statisti-
cally processed by the programme Statistica, version 6.0.

TABLE 1
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The non parametric unpaired test (Mann-Whitney) was
used for comparing the two different groups (patients
and healthy subjects). Specification of differences be-
tween the angles in a single group during various meas-
urements was performed by using the non parametric
sign test.

RESULTS AND DISCUSSION

Comparison of the kinematic parameters of a single group
of healthy subjects

Significant differences in single kinematic param-
eters (excepting the angle shank - thigh of healthy
subjects) when comparing measurement results with
an unmodified visual scene and measurements taken
at a modified visual scene with real stimulus were not
found for healthy subjects not even after ACL recon-
struction (TABLE 1).

Comparison of kinematic parameters on the lower limbs of the group of healthy subjects

Aver N Aver I Aver I1 Comparison of differences

Metatarsus - shank o AV SD AV SD AV SD NxI N xII IxII
Max. (°) 138.50 1.78 | 138.01 1.73 | 137.82 1.72 6/8 8/6 9/5

Min. (°) 136.68 1.81 | 135.62 1.73 | 134.14 1.74 9/5 13/1 12/2

Dif. (°) 1.83 0.15 2.39 0.22 3.69 0.25 | 3/11 1/13 1/13 o
Time max. (ms) 0.36 0.11 0.18 0.14 0.38 0.12 77 8/6 6/8

Time min. (ms) 0.03 0.09 0.15 0.10 0.36 0.11 | 4/10 3/11 4/10

Aver 1 (°) 137.40 1.80 | 136.91 1.76 | 135.92 1.71 9/5 11/3 11/2 *
Aver 2 (°) 137.64 1.79 | 136.94 1.72 | 135.81 1.74 8/6 11/3 12/1

Shank - thigh oy AV SD AV SD AV SD NxI N x II IxII
Max. (°) 171.24 1.34 | 170.91 1.35 | 172.47 1.34 77 4/10 0/14 o
Min. (°) 168.73 1.28 | 166.87 1.37 | 170.13 1.34 13/1 =% 3/11 0/14 o
Dif. (°) 2.52 0.35 4.04 0.34 2.34 0.23 2/12 6/8 13/1 o
Time max. (ms) -0.12 0.12 -0.06 0.10 0.45 0.07 6/8 1/12 3/11

Time min. (ms) 0.28 0.05 0.30 0.03 0.00 0.13 2/10 * 11/3 11/3

Aver 1 (°) 170.88 1.33 | 170.62 1.36 | 170.68 1.35 6/8 6/8 6/7

Aver 2 (°) 169.85 1.30 | 168.91 1.37 | 171.56 1.34 11/3 2/12 0/13 o

Legend to TABLE 1, 2, 3 and Fig. 3, 4, 5

AV = average *=p<0.05

SD = standard deviation ** =p<0.01

N = measurements without any modification of the visual scene (non-modification)

I = measurements with modification of the visual scene with a real stimulus

II = measurements with modification of the visual scene with a simulated stimulus

Max. = maximal amplitude of angle in time period 0-1600 ms

Min. = minimal amplitude of angle in time period 0-1600 ms

Dif. = difference between maximal and minimal amplitude of angle in time period 0-1600 ms

Time max. = time of achievement of maximal amplitude of angle in time period 0-1600 ms

Time min. = time of achievement of minimal amplitude of angle in time period 0-1600 ms

Aver 1 = verage magnitude of angle in time period 0-600 ms (before the stroke of a ball)

Aver 2 = average magnitude of angle in time period 600-1600 ms (after the stroke of a ball)

Aver N = average magnitude of angle of three measurements without any modification to the visual scene
Aver I = average magnitude of angle of three measurements with modification to visual scene with real stimulus
Aver II = average magnitude of angle during modified visual scene with simulated stimulus
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The number of significant differences increased
when a simulated stimulus was applied. Perhaps the
best illustration of these changes is provided by the dif-
ference between the maximum and minimum degrees
of angle. Most of the differences were ascertained for

Fig. 3

Graphic comparison of the difference between the maxi-
mal and minimal degrees of the metatarsus-shank angle
(o) at single measurements (modification)

5.0 —o- ACL

45 -1 controls
4.0
3.5

3.0
oF [°]

2.0
1.5
1.0
0.5

Modification

TABLE 2
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kinematic parameters of the lower limbs and trunk at
particular measurements (Fig. 3, TABLE 2). On the
other hand, minimum differences for a single angle were
obtained for the upper limbs.

Fig. 4

Graphic comparison of the time of achievement of the
maximal value of the arm - forearm angle (o) in single
measurements (time of stroke - 0 ms on Y-axis)

0.4 —¢— ACL
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Modification

Comparison of kinematic parameters on the lower limbs of the group of patients

Aver N Aver 1 Aver 11 Comparison of differences

Metatarsus - shank o AV SD AV SD AV SD NxI N x II IxII
Max. (°) 138.83 2.01 138.82 | 1.95 138.36 1.94 7/4 6/5 9/2

Min. (°) 136.90 2.04 137.04 | 1.95 134.38 1.96 4/7 10/1 * 11/0 o
Dif. (°) 1.93 0.17 1.78 |0.25 398 | 0.28 5/6 0/11 x 011

Time max. (ms) 0.34 0.13 0.37 | 0.16 0.27 0.13 4/7 6/5 4/6

Time min. (ms) -0.02 0.10 0.15 | 0.12 0.29 0.13 5/6 5/6 4/7

Aver 1 (°) 137.68 2.03 137.20 | 1.98 136.55 1.93 4/7 10/1 * 10/1 *
Aver 2 (°) 138.03 2.02 137.10 | 1.94 136.28 1.97 7/4 10/1 * 9/2

Shank - thigh oy AV SD AV SD AV SD NxI N x1II Ix1I
Max. (°) 172.57 1.51 173.30 | 1.52 174.80 1.51 3/8 0/11 x 011
Min. (°) 170.55 1.44 169.67 | 1.55 172.91 1.52 9/2 0/11 wx 011

Dif. (°) 2.02 0.39 3.63 |0.38 1.88 | 0.26 2/9 6/5 10/1

Time max. (ms) 0.10 0.13 -0.20 | 0.11 0.53 | 0.08 7/4 2/9 0/11 o
Time min. (ms) 0.22 0.05 0.27 ]0.03 0.17 0.15 2/8 7/4 7/4

Aver 1 (°) 172.16 1.50 173.08 | 1.53 173.42 1.52 1/10 * 1/10 * 3/8

Aver 2 (°) 171.63 1.47 171.52 | 1.55 173.97 1.51 7/4 0/11 wx0/11 o
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The values of test standards for kinematic parameters of the upper limbs during comparison between healthy subjects

and patients

ANGLE Attemp Max. Min. Dif. Time max. Time min. Aver 1 Aver 2
Trunk - arm og N 0.602 0.985 0.164 0.712 0.137 0.876 0.766
Arm - forearm oy N 1.478 1.916 -1.642 2.600 ** -0.082 1.369 2.026 *
Trunk - arm 1 1.095 1.204 -0.493 1.724 -2.546 * 0.931 1.040
Arm - forearm | 2.245 * 2.573 ** -1.752 0.684 -1.177 2.190 * 2.464 *
Trunk - arm II 1.916 2.245 * -1.040 1.013 -0.438 1.861 2.245 *
Arm - forearm II 1.861 2.464 * -1.150 0.164 -1.177 2.080 * 2.683 **

Comparison of kinematic parameters and measurements
between both groups
a) Measurements without modification to visual scene
Statistically significant differences were found at the
only angle (arm - forearm) during measurement without
any modification to the visual scene between patients
and healthy subjects (TABLE 3). The time of achieve-
ment of maximal magnitude of the arm - forearm angle
and the average magnitude of this angle in the time pe-
riod 600-1600 ms (after the stroke of a ball) were men-
tioned as observed parameters. As is illustrated in Fig. 4,
it can be inferred that the value of the maximum angle
at the elbow is achieved in patients after striking the
ball, whereas in healthy subjects this is seen before such
a hit. The value of the angle at the elbow in time period
600-1600 ms is greater in the group of patients.

b) Measurements with modification to the visual scene

with a real stimulus

More statistically significant differences were found
during measurement with a modified visual scene and
at the application of a real stimulus in comparison to
measurements without special glasses. A possible in-
terpretation thus could be that maintaining postural
stability is rather more difficult when the visual scene
is changed. Additionally, altered visual function means
higher demands on proprioception and vestibular in-
formation. More marked differences were evidenced
with the arm - forearm angle. Differences at the level
of statistically significant p < 0.05 were shown for the
minimal magnitude of the shank - thigh angle and the
time of achievement of the minimal magnitude of the
trunk - arm angle.

¢) Measurements during a modified visual scene with
a simulated stimulus
Measurements carried out during a modified visual
scene and a simulated stimulus represented an unex-
pected situation for each subject. In comparison with
the other two measurements mentioned above, where

the arm - forearm angle manifested itself as a significant
difference, the trunk - arm angle parameters (Fig. 5)
showed similar significance. The reaction of subjects
to simulated stimuli was more complex (global) as far
as the particular segments of body and their connec-
tions are concerned, and also more individual - from
the strategical aspect.

Fig. 5

Graphic comparison of the minimal magnitude of the
trunk - arm angle (o) at single measurements (modi-
fication)
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According to the results mentioned above it is evi-
dent that applying special glasses did not have a strong
influence on the motor task. Major differences occurred
during changes between real and expected situations. It
should then be generally true that measurements with-
out any modification to the visual scene be regarded
as “posturally simplest” rather than “more challeng-
ing” following modification of a visual scene with a real
stimulus, and the attempt with a simulated stimulus was
relatively specific.

The higher average values of most angles were regis-
tered for patients in contrast to healthy subjects. How-
ever, the question is how we can interpret and judge
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these findings with regard to postural stability. Greater
tendencies to extension in almost the majority of the
tested joints demonstrated a higher value of the magni-
tude of particular joints in patients. Many of the joints
(knee, elbow) are locked in extension. The stability of
the knee joint is highest at full extension (Kapandji,
1991). Therefore, it is rather easier to stabilize the joints
only in these extension positions and total propriocep-
tion control is thus not indicated. It also manifests itself
in the form of smaller demands being made on muscle
coordination.

It is, however, possible that proprioceptive changes
following ACL injury can occur without affecting any
control of standing balance, as suggested by Birming-
ham et al. (2001) - possibly through compensation by
means of visual, vestibular and somatosensory input
from receptors in other structures and joints. Correc-
tions of postural sway rendered at the hip and trunk
can play a compensatory role intended for maintaining
balance, too (Allum et al., 1998).

We supposed that disturbed interpretation as well
as the processing of proprioceptive information will be
shown in patients with ACL reconstruction, which will
manifest in postural changes. Our hypothesis was proven
to be true only partially.

One of the reasons here can be the fact that a small
group of 25 subjects was investigated. The applied ex-
ternal stimulus could be insufficient and nither was the
power of stroke strong. Therefore, the subjects were able
to cushion the strike of the ball at the upper part of
the body, eventually balancing some postural sways by
using ankle strategy. The tested task was not as demand-
ing since not only healthy subjects but also the patients
were able to compensate their potential proprioceptive
deficit very well. Alternation of knee joint propriocep-
tion wasn’t manifested and didn’t influence essentially
the postural control of the lower limbs.

Generally, good health, muscle power and motor
abilities could play a substantial role in patients as
well. However, the possibility of minimal propriocep-
tive deficit cannot be excluded in instances such as in
cases of its measurement following optimally selected
rehabilitation.

CONCLUSIONS

From the stated results it follows that postural de-
mands in a given situation change with modification
to the visual scene. Similar tendencies of (in) postural
changes were noted in both groups. The most statistical-
ly significant differences between both groups (between
the group of patients and healthy subjects) were ob-
tained for comparison of measurements with the modi-
fied visual scenes, especially for the elbow and shoulder
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joints. It is not so apparent that the changes observed
by us are related to a potential proprioception deficit at
the knee joint. The supposed varied postural strategies
were not confirmed for the lower limbs.
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KINEMATICKA ANALYZA POSTURALNICH
ZMEN V BIPEDALNIM STOJI PRI APLIKACI
PODNETU ZE ZEVNIHO PROSTREDI
A MODIFIKACI VIZUALNI SCENY U PACIENTU
PO PLASTICE PREDNIHO ZKRIZENEHO VAZU
(Souhrn anglického textu)

Tato studie se zabyva zménami postury pii modifi-
kované zrakové scéné a pri aplikaci podnétu ze zevniho
prostfedi u zdravych jedincl a u pacientd po plastice
predniho zkfiZzeného vazu (LCA) za nezménéné a modi-
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fikované vizualni scény. Do vySetfovaného souboru bylo
zahrnuto 11 pacientl po plastice LCA a 14 zdravych
jedinci. Modifikace vizualni scény bylo dosazeno pro-
strednictvim specidlniho optického systému Olympus -
Eye trek FMD-700. Zevni podnét byl realizovan pomoci
narazu leticiho mice. K hodnoceni posturdlnich zmén
jsme vyuzili kinematickou analyzu. U pacientl po rekon-
strukci LCA iu zdravych jedincl jsme nejvice diferenci
v jednotlivych zptisobech provedeni nalezli pro kinema-
tické parametry na dolnich konéetinach a trupu. U obou
skupin probandi jsme zaznamenali podobné tendence
k posturalnim zmé&nam. Pfi porovnavani kinematickych
parametrii mezi skupinou pacientil a zdravych jedinci
jsme nalezli rozdily v poloze hornich koncetin. Pro dolni
koncetiny a trup (s vyjimkou minimalni velikosti uhlu
bérec - stehno pfi modifikované scéné s realnym pod-
nétem) nejsou rozdily mezi obéma skupinami statisticky
vyznamneé.

Klicova slova: predni zkviZeny vaz (LCA), propriocepce,
modifikace vizudlni scény, 3D videografickd metoda.
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It has not been identified yet how prospective teachers perceive the reform of the education system and progres-
sive teaching approaches. The aim of the study was to assess whether students of teaching are adequately prepared to
apply the proposed approaches and to what extent they are able to carry them out in physical education and the other
majors they study. During their teaching practice in 2002-2005, these students of teaching carried out two types of
lessons (habitual and progressive) that were assessed with standardized questionnaires immediately upon the end of
the lessons. We analyzed 314 questionnaires completed by students of teaching and 4350 questionnaires completed by
pupils in physical education lessons; and 152 questionnaires completed by students of teaching and 3352 completed
by pupils in other subjects. The students of teaching have assessed more positively the progressive lessons of physi-
cal education than the habitual ones (p < 0.001) as they also did in other subjects (p < 0.001). More than half of the
students of teaching were able to increase the students’ role in the lessons in both subjects they taught.

Keywords: Reform, education system, interdisciplinary integration, professional preparation, assessment, student’s role,

physical education.

INTRODUCTION

The reform of the education system, which is based
on goals set by the Ministry of Education, Youth and
Sports (2001) and the Vyzkumny ustav pedagogicky
v Praze (The Research Institute of Teaching in Prague)
(2005), is to react to the changing conditions in society.
In compliance with Pasch, Gardner, Langer, Stark and
Moody (1998) we can denote this as a transition from the
essentialist concept of education to a progressivist one.

The reform of the education system needs to be re-
flected in the professional preparation of students of
teaching so that they are well prepared for practice.
Therefore, practice teaching is important since teacher
education students can confront their theoretical knowl-
edge and ideas with reality there.

A progressive teaching approach is considered to be
“...a specific management of the education process that
emphasizes creativity, individuality, cooperation, and
open and active teaching so that independence, creativ-
ity, inner activity, self-realization, openness, emotional-
ity and experience are enhanced in students” (Svozil,
2005). Francis and Grindle (1998) have identified the
following major characteristics of progressive education:
interdisciplinary integration; the teacher as a guide in
the education process; an active students’ role; student
participation in the creation of the curriculum; learn-
ing mainly through discovery; inner motivation, external
rewards and punishments are not necessary; there is

not much emphasis on traditional academic standards;
limited testing; emphasis on cooperative group work;
learning and teaching inside and outside classrooms;
creative expression by students is stressed.

Students of teaching should become acquainted with
the changes that the reform of the education system
brings. Moreover, it is advisable that student teachers
are educated in the proposed way themselves. A curric-
ulum oriented at problem based learning, self-control
and self-management can enhance the application of
such approaches in students’ future practice (Mayer-
Smith & Mitchell, 1997). During practice teaching, stu-
dent teachers should be given the opportunity to apply
teaching approaches suggested by the reform. Student
teachers need the opportunity to test various teaching
approaches (Loughran & Russell, 1997). They need to
be provided conditions that support discussion on and
comparison of these approaches. Students of teaching
are then more responsible when choosing and applying
various teaching approaches during practice teaching
(MacKinnon & Scarff-Seatter, 1997).

Due to the emphasis that the education reform puts
on interdisciplinary integration, this topic needs to be
addressed already in teachers’ professional preparation.
Fromel, Gorna and Bartoszewicz (2003) point out the
high level of the atomization of didactics of each major
in the curricula for students of teaching. The integrating
role of the curricula is not sufficiently fostered. More-
over, they argue for the important integrating role of
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students’ practice teaching, where the student teachers
have the opportunity to solve the same teaching task in
both their majors.

It has not been properly described yet how the stu-
dent teachers undergoing the teaching practice perceive
the education reform and the requirement to shift to
progressive teaching approaches. We need to verify
whether students of teaching are, within the framework
of their professional preparation, adequately prepared
to apply progressive teaching approaches and to what
extent they are able to carry these out in physical educa-
tion lessons and lessons of their other major.

RESEARCH QUESTIONS

e How do the student teachers assess progressive
physical education lessons and lessons in the other
subjects they are majoring in which they have carried
out during their teaching practice periods?

e Are the student teachers successful in applying pro-
gressive teaching approaches in physical education
lessons and lessons in the other subjects they are
majoring in according to students’ assessment of
these lessons?

e How do the student teachers manage to increase
students’ role in physical education lessons and in
lessons of the other subjects they study?

METHODS

The sample consisted of student teachers studying
physical education at the Faculty of Physical Culture
at Palacky University and students of elementary and
secondary schools, where the PE student teachers car-
ried out their teaching practice. We used data obtained
from teaching practice carried out in 2002-2005. To
collect the data, we applied the Assessment of physical
education lesson questionnaire (Fromel, Novosad, &
Svozil, 1999); a version for students and a version for
student teachers. Furthermore, we applied a modified
version of the former questionnaire for the other sub-
jects - A lesson diagnostic questionnaire. In total, we
have analyzed 314 questionnaires filled in by student
teachers and 4350 questionnaires filled in by students in
physical education; and 152 questionnaires for student
teachers and 3352 questionnaires for students in lessons
of other subjects.

Student teachers carried out one habitual and one
progressive lesson of physical education and one ha-
bitual and one progressive lesson of the other major they
studied. At the end of these lessons, both the student
teachers and students filled in the relevant question-
naires.
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The term “habitual lesson” (HL) was understood
both by student teachers and students to indicate a les-
son led intentionally in the most convenient way and as
usual, in a lesson verified in practice.

A “progressive lesson” (PL) had a similar content and
structure as its habitual counterpart, but involved more
frequent participation of students in lesson manage-
ment; increased students’ role in the education proc-
ess, giving them a bigger choice of exercise alternatives;
encouraging a higher level of decision making role in
students; a higher level of student independence, self-
assessment, creativity and a higher level of students’
responsibility for their own education.

Before the onset of their teaching practice, the stu-
dent teachers obtained instructions on how to carry out
this experiment, modifications of the commonly taught
games and exercises, and model examples of lesson
plans.

RESULTS AND DISCUSSION

Assessment of physical education lessons by student
teachers

The student teachers assessed the progressive physi-
cal education lessons more positively than the habitual
ones (TABLE 1). In some dimensions (social, creative,
and the students’ role), the student teachers assessed
the progressive lessons more positively than habitual
ones, too. The identified differences were both statisti-
cally and practically significant; the size effect was also
significant.

Assessment of other lessons by student teachers

In the other subjects taught, the student teachers
assessed the progressive lessons more positively than
the habitual ones (TABLE 2). In the creative and stu-
dent role dimensions, the student teachers assessed the
progressive lessons of the other subject more positively
than the habitual ones, too. The identified differences
were both statistically and practically significant; the
size effect was also significant.

The impact of progressive intervention carried out by stu-
dent teachers on the total students’ assessment of lessons
and students’ assessment of the student role dimension
In the experiment, only 67 student teachers (38%)
managed to carry out the pair of habitual and progres-
sive physical education lessons and the habitual and
progressive lessons in the other subject they major in.
Based on the comparison of mean evaluation in each
class for each student teacher, the students assessed both
the progressive physical education lessons and progres-
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TABLE 1
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Assessment of physical education lessons by student teachers in relation to the lesson type

Dimension HL PL P d
M SD Mdn IOR M SD Mdn IOR

Cognitive 3.49 0.74 4.0 1.0 3.51 0.69 4.0 1.0 0.786 0.031
Emotional 3.76 0.50 4.0 0.0 3.76 0.57 4.0 0.0 0.871 0.018
Health 2.43 0.85 2.0 1.0 2.57 0.87 3.0 1.0 0.137 0.168
Social 2.67 0.76 3.0 1.0 3.02 0.77 3.0 1.0 0.001* 0.467¢
Relational 2.62 0.63 3.0 1.0 2.62 0.64 3.0 1.0 0.979 0.003
Creative 2.31 1.15 2.0 2.0 3.45 0.67 4.0 1.0 0.001* 0.933*
Student role 5.33 1.50 5.0 3.0 6.80 1.15 7.0 2.0 0.001* 0.897%
Total 1-6 17.29 2.52 17.0 3.0 18.93 2.19 19.0 3.0 0.001* 0.728%
Legend

HL = habitual lesson

PL = progressive lesson

M = mean

SD = standard deviation

Mdn = median

IQR = inter quartile range

2 = Wilcoxon match pair test

d = coefficient effect size

*p <0.05

* = significant effect size, practically significant differences in bold

TABLE 2

Assessment of other lessons by student teachers in relation to the lesson type

Dimension HL PL P d

M SD Mdn IOR M SD Mdn IOR

Cognitive 3.37 0.73 35 1.0 3.47 0.74 4.0 1.0 0.264 0.182
Emotional 3.58 0.66 4.0 1.0 3.63 0.81 4.0 0.0 0.050 0.102
Health 1.50 1.05 1.5 1.0 1.67 1.08 2.0 1.0 0.111 0.259+
Social 2.84 0.75 3.0 1.0 3.03 0.73 3.0 1.5 0.083 0.283*
Relational 2.63 0.69 3.0 1.0 2.75 0.49 3.0 0.0 0.172 0.223*
Creative 2.43 1.09 2.5 1.0 3.38 0.82 4.0 1.0 0.001* 0.787*
Student role 5.71 1.51 6.0 2.0 6.72 1.24 7.0 2.0 0.001* 0.693*
Total 1-6 16.36 2.86 16.0 3.0 17.93 2.60 18.0 3.0 0.001* 0.756*

Legend

HL = habitual lesson

PL = progressive lesson

M = mean

SD = standard deviation
Mdn = median

IQR = inter quartile range
2= Wilcoxon match pair test
d = coefficient effect size

*p <0.05

x = significant effect size, practically significant differences in bold

sive lessons of the other subjects more positively than
the habitual counterparts in 29 student teachers. The
habitual physical education lessons and habitual lessons
of the other subjects were assessed more positively than
progressive ones in 9 student teachers. In 13 student
teachers, progressive physical education lessons and ha-
bitual lessons of the other subjects were assessed more

positively by students than their respective counterparts.
In 16 student teachers, the students assessed more posi-
tively the progressive lessons of the other subjects than
the habitual ones and habitual physical education les-
sons than the progressive ones. The results in percent-
age are shown in a graph (Fig. 1).
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Fig. 1
Student teachers according to the total assessment of
lessons by students

13%

OPE+ & OS+
PE+ & OS-
PE- & OS+
HPE- & OS-

44%

Legend

The statistical significance of differences in the assessment was
not considered.

PE+ & OS+ = students assessed more positively the progressive
physical education lessons and simultaneously, progressive les-
sons of the other subjects than their habitual counterparts.

PE+ & OS- = students assessed more positively the progressive
physical education lessons than the habitual ones, and simultane-
ously, habitual lessons of the other subjects than the progressive
ones.

PE- & OS+ = students assessed more positively habitual physi-
cal education lessons than progressive ones and simultaneously
progressive lessons of the other subjects than habitual ones.
PE- & OS- = students assessed more positively habitual physi-
cal education lessons than progressive ones and simultaneously
habitual lessons of the other subjects than progressive ones.

All the differences in the total assessment of lessons
were considered without regarding their statistical sig-
nificance.

Out of the total of 67, thirty-eight student teachers
managed to carry out progressive lessons both in physi-
cal education and the other subject in such a way that
students assessed them more positively in the student
role dimension than the habitual ones. In 7 student
teachers, the students assessed both the habitual physi-
cal education lesson and the habitual lesson of the other
subject more positively in the student role dimension
than in the progressive ones. In 14 student teachers,
the students assessed the progressive physical education
lesson and the habitual lesson of the other subject more
positively in the student role dimension than their re-
spective counterparts. Simultaneously, students assessed
the progressive lessons of the other subject and habitual
physical education lessons in the student role dimension
more positively than their respective counterparts in 8
student teachers (Fig. 2).

The differences in the student role dimension were
considered without regarding their statistical signifi-
cance.
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Fig. 2
Student teachers according to students’ assessment in
student role dimension

10%
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PE+ & OS-
PE- & OS+
57%  |@mpE- & Os-

Legend

The statistical significance of differences in the assessment was
not considered.

PE+ & OS+ = students assessed more positively the progressive
physical education lessons and simultaneously, progressive les-
sons of the other subjects than their habitual counterparts.

PE+ & OS- = students assessed more positively the progressive
physical education lessons than the habitual ones, and simultane-
ously, habitual lessons of the other subjects than the progressive
ones.

PE- & OS+ = students assessed more positively habitual physi-
cal education lessons than progressive ones and simultaneously
progressive lessons of the other subjects than habitual ones.
PE- & OS- = students assessed more positively habitual physi-
cal education lessons than progressive ones and simultaneously
habitual lessons of the other subjects than progressive ones.

We have found that student teachers assessed pro-
gressive lessons more positively than habitual ones both
in the total and in the student role dimension. The as-
sessment was positive for both physical education and
the other major they taught, which confirms the results
of previous studies (Svozil et al., 2004).

Based on the total assessment of lessons by students,
the student teachers managed to carry out progressive
teaching approaches and to increase students’ role in
the education process and hence to positively influence
students’ assessment in at least one of the subjects they
taught. However, in 13% of student teachers the progres-
sive intervention was reflected negatively in students’
assessment in both subjects they taught and 10% of stu-
dent teachers did not manage to increase students’ role
in either of the subjects. It was not possible to explain
the negative reflection exactly due to the fact that only
the shift in the assessment of the student role dimension
was evaluated; not the objective level of the student role
in the educational process. Hence the negative reflec-
tion in some student teachers could be interpreted as
their incapacity to apply the progressive approach as
well as the result of an excessive application of such an
approach.
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Although the instructions for student teachers on
how to carry out the progressive intervention were
mainly applicable to physical education, most of the
student teachers (69%) managed to carry out the in-
tervention successfully and increase the assessment of
student role dimension by students also in other subjects
they taught. It indicates that student teachers are able to
apply knowledge gained in one major also in their other
major and it confirms the effectiveness and advantages
of double major study programs for teachers.

The impact of progressive intervention carried out
by student teachers on the total students’ assessment
of lessons and students’ assessment of the student role
dimension needs to be verified on a larger sample in the
future. In that case, the differences in students’ assess-
ment of lessons should be considered regarding their
statistical significance.

CONCLUSIONS

e Student teachers assessed in total more positively
progressive lessons than habitual ones in both physi-
cal education and their other major.

e More than half of the student teachers were able to
increase their students’ role in the education process
in both subjects they taught.

e The reason why some student teachers were able
to increase students’ role in the education process
and the students’ assessment by applying progressive
intervention only in one subject needs to be further
examined. We recommend doing a comparative
analysis of study programs focusing on didactics.
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USPESNOST PRAKTIKANTU
NA PEDAGOGICKE PRAXI PRI APLIKACI
PROGRESIVNIHO PRISTUPU V OBOU
APROBACNICH PREDMETECH
(Souhrn anglického textu)

V soucasnosti neni dostateéné znamo, jak proble-
matiku reformy edukac¢niho systému a z ni vyplyvajici
sméfovani k progresivnimu pojeti vzdé€lavani vnimaji
praktikanti na pedagogickych praxich. Cilem studie bylo
ovérit, zda jsou studenti ucitelstvi v ramci profesni pfi-
pravy adekvatné pfipravovani na aplikaci prosazovaného
progresivniho pfistupu a do jaké miry jsou schopni jej
realizovat v télesné vychov€ i v druhém predmétu své
studijni aprobace.

Praktikanti dle instrukci a modelovych pfiklada
realizovali mezi roky 2002 a 2005 dvojice habitual-
nich a progresivnich vyucovacich jednotek, které byly
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bezprostfedné€ hodnoceny pomoci standardizovanych
dotaznikd.

Analyzovano bylo 314 dotazniki praktikantd a 4350
dotaznikl Zakl z vyuc€ovacich jednotek té€lesné vychovy
a 152 dotaznik( praktikantti a 3352 dotaznikili zaka z vy-
ucovacich jednotek jinych vyucovacich predmétu.

Praktikanti celkové hodnotili pozitivnéji progresiv-
ni vyucovaci jednotky neZ habitualni v télesné vychové
(p <0,001) i v jinych vyucovacich predmeétech (p < 0,001).
Vice nez polovina praktikantl (57 %) byla schopna zvy-
§it roli zaka v edukaénim procesu v obou aprobacénich
predmétech. V dalSich studiich bude treba ovéfit priCiny
toho, pro¢ je velka Cast praktikant schopna progresivni
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intervenci zvysit roli Zaka v edukaénim procesu a zvysit
Zakovské hodnoceni vyucovacich jednotek pouze v jed-
nom z predmétl své aprobace.

Klicovad slova: reforma, edukacni systém, mezipredmeétovd
integrace, profesni priprava, hodnoceni, role Zdka, télesnd
vychova.
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Lower limb amputation presents a kinesiological problem. The type and alignment of each prosthetic component
in transtibial amputees is determinative for postural stability and bipedal locomotion to a great extent. The aim of
this study was to qualify the influence of variation in prostheses and prosthetic foot alignment in transtibial amputees
on postural behaviour. Postural behaviour was analyzed in a group of 13 males (age 56 = 13 years) with five differ-
ent prostheses and prosthetic foot alignment. The results of the study show that change in prostheses alignment has
an influence on muscle activity and on selected posturographic parameters. As the kinesiologically most optimal we
have identified the extension of the prostheses by 1 cm with regard to normal prosthesis alignment.

Keywords: Transtibial amputation, postural stability, prostheses, posturography, surface EMG.

INTRODUCTION

Lower limb amputation presents a kinesiological
problem due to the alteration of postural behaviour.
Transtibial amputations result in compensatory and ad-
aptative mechanisms. Further understanding of pathoki-
nesiological relations between postural stability and limb
loss could serve the optimalization of postural behaviour
in transtibial amputees in both prosthetic component
alignment and prosthetic component selection.

Postural stability in transtibial amputees

Postural stability is a basic precondition of all ac-
tivities in a close kinematic chain. Postural stability
is dependent on the integration of feedback informa-
tion about inner and outer human space, on the posi-
tion of segments, on sufficient muscle tone, and on the
direction and magnitude of destabilizing forces (Shum-
way-Cook & Woollacott, 2001). Transtibial amputation
leads to postural stability impairment because of biome-
chanical and neurophysiologic changes. These changes
result in an absence of dynamic muscle co-activation in
the ankle, of mechanical support, and in the absence of
afferent input from proprioreceptors and foot pressure
receptors. There are also other factors which limit each
prosthetics user, such as painful and uncomfortable
feelings in the residual limb and secondarily developed
musculoskeletal problems such as low back pain, non
amputated limb pain, etc. as well as psychological prob-
lems and increased energy costs in bipedal locomotion

with prosthesis (Ehde & Smith, 2004; Ries & Brewer,
2000; Seymour, 2002).

Compensatory and adaptative postural mechanisms

Compensatory and adaptative postural mechanisms
which follow after lower limb amputation are determined
by the length of the residual limb (a longer residual limb
involves better physiological and functional abilities),
by a sense of the quality of feeling, by nociceptive affer-
ent inflow, and by both type and alignment of prosthetic
components (Gauthier-Gagnon et al., 2000; Sabolich
& Ortega, 1994). The centre of mass position is dis-
placed slightly upwards, backwards and above the non
amputated leg (Gauthier-Gagnon et al., 2000). Ankle
strategy is replaced by less effective hip strategy on the
amputated side and more strain on the non amputated
leg’s ankle (Aruin et al., 1997; Geurts et al., 1991; Ries
& Brewer, 2000). Elimination of neural input from the
distally amputated lower limb’s receptors leads to an
alteration of both afferent and efferent sensory path-
ways which results in a reorganization of the cortical
projection distribution of segmental structures (Aruin
et al., 1997; Latash, 1998). Afferent inflow absence is
first compensated for by increased visual dependence,
which decreases over time (Gauthier-Cagnon et al.,
2000; Geurts, 1991; Kovounoudias et al., 2005). After
a few months of common prosthetic usage, sensory ad-
aptation in amputation consists of equalization at the
sensory level. Besides changed neural and biomechani-
cal relations after transtibial amputation, adequate pos-
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tural reactions and postural stability must be achieved
(Aruin et al., 1997).

The influence of prosthetic alignment on postural stability

In lower limb amputees the prostheses - its con-
struction, choice of prosthetic components, and their
alignment, participate in postural stability to a great ex-
tant. Prostheses compensate for a missing lower limb
because of the functionally enlarged base of support and
therefore represent a necessary component in the foot’s
postural stabilization during both standing and bipedal
locomotion (Gauthier-Gagnon, 2000). There are wide
varieties of prosthetic components, materials and pro-
duction technologies with specific advantages and dis-
advantages, which have to provide sufficient comfort
to the particular prostheses user. Individuals who have
been through lower limb amputation are able to adapt to
a wide variety of prosthetic component configurations,
but only an optimal prosthetic alignment minimizes
asymmetries during standing and gait (Fridman et al.,
2003).

OBJECTIVES

The aim of this study was to measure changes in the
transtibial amputee’s postural behaviour by means of
surface electromyography and posturography in depend-
ence on a prosthetic foot alignment.

MATERIAL AND METHODS
SUBJECTS

The experimental group included 13 transtibially
amputated males (7 right leg amputated and 6 left leg
amputated). The subject’s average age at the time of
measurement was 56 = 13.1 years and they had been
prosthetics users on the average, for 11.5 £ 13.2 years.
The average height of the probands was 1.79 + 0.1 m
and average body weight was 88.46 + 12.3 kg. The
average length of each residual limb in the group was
18.12 + 5.6 cm. The prosthetic foot type SACH was the
standard used by 3 of the probands, whereas the type
Sure-Flex was used by 5 subjects, the Vari-Flex type by
1 proband and the Dynamic type by 4 subjects. There
wasn’t any subject in the group who used a support
device for common everyday activities. Tactile, algic,
discriminative and vibratory sensations were examined
in all subjects.
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METHODS

Prior to the measurement itself, each subject un-
derwent a kinesiological examination and filled out
a questionnaire and in this way provided both informa-
tion about their personal medical history and also cur-
rent information about the state of their musculoskeletal
system. The measurements and examinations which
took place were done in the Kinesiological laboratory at
the Department of sports and exercise medicine in the
University hospital in Olomouc and in the Department
of biomechanics and cybernetics engineering at the Fac-
ulty of Physical Culture, Palacky University, Olomouc.

In transtibial amputated subjects postural behaviour
was tested in five different alignments of the prosthesis
and prosthetic foot. All tested alignments are common-
ly present during everyday life. We evaluated postural
behaviour within the framework of normal prosthetic
foot alignment (with the prosthetic foot being set up in
a way that the subject was used to), within the frame-
work of a 1 cm shorter and a 1 cm longer prosthesis
than would be the case for normal alignment and
within the framework of a prosthetic foot set up at 5°
dorsal flexion and 5° plantar flexion as compared to
normal alignment. Postural behaviour was evaluated
by the posturographic Motor Control Test (MCT) using
the SmartEquitets system of NeuroCom®. This test is
based on platform translations at three different speeds
(small, medium, and large in that order). These speeds
result from the individual subject’s height. The transla-
tions were always in both a backwards and a forwards
direction. We evaluated weight symmetry within each
subtest [%] and the latency of the reaction to transla-
tion in each subtest [ms]. Within the Motor Control
Test activity of the following muscles was measured bi-
laterally: m. erector spinae, m. tensor fasciae latae, m.
biceps femoris, and m. rectus femoris, then just on the
non amputated leg, including m. gastrocnemius medialis
and m. tibialis anterior. The electromyographic signal
was rectified and smoothed (RMS 25 ms), signal nor-
malization was done with respect to 20 s of rest activ-
ity, particularly for each prosthesis and prosthetic foot
alignment. For the purpose of this study reactive muscle
activity was evaluated (at 500 ms intervals) and muscle
reaction proceeded as an answer to platform transla-
tions of different intensities. We considered muscle to
be active in cases when its measured activity (MEAN)
was higher than the value of its rest activity plus two
standard deviations.

For the statistical analysis of the examined data the
programme Statistica version 6.0 (Anova, Fischer LSD
post hoc test) was used.
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RESULTS

Posturographic parameters

Minimal differences in weight symmetry between the
amputated and non amputated leg (parameter weight
symmetry) were found (results from measured data)
when the prosthesis was 1 cm shorter compared to
normal alignment (Fig. 1).

In the latency of postural reactions (latency param-
eter) there was a statistically significant difference (in all
tested situations) between the prosthetic foot in dorsal
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flexion and when the prosthesis was extended by 1 cm
in comparison with normal alignment in large forward
platform translations. Just in normal prosthesis align-
ment the latency gradually decreased with every tested
situation independently of the direction or magnitude
of the platform translation. For other tested prosthetic
alignments, this trend was insignificant, because there
was always an increase in latency time in the four tested
situations (with changed direction of the platform trans-
lation) (Fig. 2).

Fig. 1
Weight symmetry in terms of the interdependence of prostheses and prosthetic foot alignment during the Motor
Control Test
Weight Symmetry
[%]
2

—e—SB
—ii—MB

/2

-6
\ / v
-8 —K —o—LF
-10
-12
N N-1 N+1 PF DF
Legend

N - normal prosthesis alignment

N-1 - prosthesis 1 cm shorter

N+1 - prosthesis 1 cm longer

PF - prosthetic foot in 5° plantar flexion
DF - prosthetic foot in 5° dorsal flexion
SB - small backwards shifts

MB - medium backwards shifts

LB - large backwards shifts

SF - small forward shifts

MF - medium forward shifts

LF - large forward shifts

Note

If the measured value is on axis Y < 0, then the weight is on the non amputated lower limb. If the measured value is on axis Y > 0, then

the weight is on the amputated lower limb.
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Fig. 2
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Latency of motor reactions on platform shifts with regard to dependence on direction and speed and on prosthetic

and prosthetic foot alignment
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Legend SB - small backwards shifts

N - normal prosthesis alignment

N-1 - prosthesis 1 cm shorter

N+1 - prosthesis 1 cm longer

PF - prosthetic foot in 5° plantar flexion
DF - prosthetic foot in 5° dorsal flexion

Reactive activity of the muscles

In cases of the mean of the reaction activity in every
tested muscle we can see changes in muscle activity,
depending on its directions and the speed of these trans-
lations within the framework of the Motor Control Test.
There is also an evident change in muscle activity in eve-
ry tested situation depending on prosthetic alignment
and foot alignment. A statistically significant difference
(p <0.05) in muscle reaction activity depending on the
alignment of the prosthesis and the foot was found be-
tween any prosthesis which was 1 cm longer than nor-
mal alignment and also in any prosthetic foot which was
in dorsal flexion. There were always small forward trans-
lations for the following tested muscles: m. biceps femo-
ris, m. gastrocnemius medialis, and m. tibialis anterior
on the non amputated lower limb and for the m. tensor
fasciae latae on the amputated lower limb.

In all tested bilateral muscles, the extension of the
prostheses by 1 cm led to the most symmetrical mean of
the reaction activity of the muscles of the experimental
group. This prosthesis alignment led also to a decrease

MB - medium backwards shifts
LB - large backwards shifts

SF - small forward shifts

MF - medium forward shifts
LF - large forward shifts

in the mean of the reaction activity in the m. gastrocne-
mius medialis and the m. tibialis anterior on non ampu-
tated leg. “Normal” prosthesis alignment didn’t present
the most optimal alignment for any measured muscle.
Neither in the case of a decrease of muscle activity on
non amputated leg in comparison with tested prosthesis
alignments nor in the case of more symmetrical activity
among bilaterally tested muscles.

The trend of reactive muscle activity is showed in
Fig. 3 (the evaluated section is marked off with two white
vertical lines) in measured muscles of the amputee’s left
leg in small forward translation during four alignments
of the prostheses (normal alignment, prosthetic foot in
dorsal flexion, prostheses 1 cm longer and 1 cm shorter
than normal). The section marked with a dart demon-
strates a bilateral optimalization of the reactive activity
in the m. rectus femoris in a situation, when the prosthe-
sis was extended by 1cm. From the Fig. 3 is also evident
that in this alignment the bilaterally lowest activity was
to be found in m. tensor fasciae latae and the lowest
activity was in the m. tibialis anterior in all tested situa-
tions in the case of this amputee’s image.
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Fig. 3
The trend of reactive muscle activity of all tested muscles in a subject with an amputated left leg in four different
prosthesis alignments in the case of a small forward shift
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Assessment of the measured data with a Kinesiological
examination and medical history data

A qualitative assessment of both the measured and
examined data and each patient’s personal medical his-
tory suggested the positive influence of the residual limb
length on weight symmetry. On the other hand, for the
latency there wasn’t found any connection with those
data. There is not any evident relationship between mus-
cle activity, the examined data and the patient’s personal
medical history in the experimental group.

DISCUSSION

When we want to make an assessment of the meas-
ured data we have to take into account not just the
variability of the experimental group (the variability
is because of broad age differences, varied duration
of prosthesis usage, and the cause of amputation), but
also the fact, that not every human being in common
circumstances (i.e. circumstances which don’t require
maximal effort) reacts in the same way in one tested
situation - (the principle of indefinableness) (Véle,
2006; Mikova, 2006). Each time each person chooses
a different strategy to achieve the objective. This is
a particular manifestation of “healthy movement”. The
tested prosthesis alignments were chosen on purpose
because of the simulation of the everyday situations
which can be present in transtibial amputees. This
means, that the experimental group were accustomed
to these small changes of prosthesis alignments by some
way. There is also the relatively difficult “correlative”
interpretation of several kinesiological methods - sur-
face electromyography, kinesiological examination
and the patent’s personal medical history.

Postural stabilization is a complex motor skill. The
only way as we can obtain valid information is to evalu-
ate postural stabilization in its complexity (Mikova,
2006). Posturography provides us with the means to
test all aspects of postural stabilization. The Motor Con-
trol Test, which was used in our study, gives us infor-
mation about postural stabilization during reactions to
any unexpected exactly defined external stimulus. This
test evaluates postural control during both involuntary
movements and also during the action of unexpected
external forces. Particular parameters of posturographic
tests in combination with both surface electromyogra-
phy and kinesiological examination enable us to obtain
a comprehensive picture about postural behaviour. This
combination is necessary for testing of postural stabil-

ity.

Acta Univ. Palacki. Olomuc., Gymn. 2007, vol. 37, no. 4

Weight symmetry parameter

For all tested situations most of the body weight was
on the non amputated leg in the experimental group.
This matches the statement that COG displaces toward
the non amputated limb (Gauthier-Gagnon, 2000). The
minimum difference from all tested situations in the
distribution of body weight between the amputated and
non mputated leg was when the prosthesis was extended
by 1 cm shorter within the dynamic conditions (Fig. 1).
However we don’t consider this alignment to be the most
kinesiologically optimal, as the maximum symmetry in
this tested situation was not actively secured by increas-
ing reactive muscle activity on the amputated leg.

Latency parametr

The latency of postural reactions gradually de-
creased in normal prosthesis alignment with every test-
ed situation independently on direction or magnitude
of platform translations (Fig. 2). Thus that after every
following tested situation (platform translations) income
more effective answers on external stimulus. But in the
tested prosthesis alignment differed from the normal
one there was always a longer reaction time within the
first small forward translation with regard to the previ-
ous tested translation. Therefore when the prosthesis
alignment differs from common alignment of the user,
the effectiveness of the answer on dynamic external
stimulus is lowered.

Reactive activity of the muscles

The activity of the measured muscles in the experi-
mental group was variable. This could be to a great
extent influenced by inhomogeneity of tested subjects.
The tested prosthesis alignment changes differed only
“slightly” from normal one and therefore it is difficult
to find relations between change in prosthesis alignment
and muscle activity.

A statistically significant difference was measured in
non amputated leg muscles (m. gastrocnemius media-
lis, m. tibialis anterior and m. biceps femoris) between
1 cm longer than normal prostheses alignment and
the prosthetic foot alignment in dorsal flexion within
small forward platform translations. This indicated
that an unexpected change in the direction of platform
translations led to an increased effort in activity of non
amputated leg muscles. This took place when the pros-
thetic foot was in dorsal flexion, in the situation whereby
the ground reaction force vector displaced forward be-
cause of dorsal flexion. On the contrary, whereby the
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prosthesis was 1 cm longer than the normal prosthesis
alignment, the effort was lowered on non amputated
thigh muscles in first small forward translation. In this
prosthesis alignment there was also an equation in re-
active activity between amputated and non amputated
thigh muscles and decrease in effort of reactive activity
of m. gastrocnemius medialis and m. tibialis anterior
(on non amputated leg).

In light of optimal and economic reactive activity of
all tested muscles we consider as the most optimal pros-
thesis alignment extension of the prostheses by 1 cm.
We presume that it is due to of better “postural cer-
tainty” in situations whereby the position of the COG
replaced more above the non amputated leg. The am-
putees were feeling subjectively better in the situation,
whereby the prosthesis was 1 cm shorter than normal
alignment (personal announcement). Within the ac-
tivities in a close kinematic chain is optimized muscle
activity as reaction on external stimulus whereby the
prosthesis is extended by 1 cm.

We suggest more investigation into impact of extension
of the prostheses by 1 cm in kinesiotherapy of transtibial
amputees. To complete this data of long term measure-
ments within gait in different prostheses alignments.

Even though “normal alignment” appears to be the
most optimal alignment in light of stand asymmetry
minimalization (Fridman et al., 2003), in our study,
normal alignment didn’t present the most optimal align-
ment for any tested muscle in the terms of reactive mus-
cle activity equation between either leg or in the terms
of muscle activity effort reduction.

From the measured data and the personal medical
history we can state that the length residual limb par-
ticipates in the amputee’s body weight symmetry. The
longer residual limb presents a longer lever arm and
then less muscle activity needed for stabilizing of desta-
bilizing forces between the residual limb and the socket.
The personal medical history of the experimental group
showed, that subjects with knee pain on the non ampu-
tated leg and above average residual limb length, put
more weight on the amputated leg. It is known, that
lower limb pain influences the postural stabilization
and functional capacity to a great extent (Menz & Lord,
2001). It is possible that the transtibial amputees are
able to compensate for non amputated leg pain through
amputated leg functional capacity improvement.

CONCLUSIONS

We found the extension of the prostheses by 1 cm
as compared with normal alignment most optimal, as
this alignment led to more symmetrical measured mus-
cle activity. The normal prosthetic alignment presented
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the most effective adaptation on external stimulus in tran-
stibial amputees. The weight symmetry within the plat-
form translations was the most optimal in 1 cm shorter
prostheses alignment than in the normal one. Neverthe-
less in this alignment the “advantage” wasn’t approved by
more optimal gradation in the reaction muscle activity.

We suggest using the combination of surface electro-
myography with both posturography and kinesiological
examination. It is necessary to employ a comprehensive
view on the postural behaviour.
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VLIV NASTAVENI PROTEZY A PROTETICKEHO
CHODIDLA NA POSTURALNI CHOVANI
U OSOB PO TRANSTIBIALNI AMPUTACI
(Souhrn anglického textu)

Amputace dolni koncetiny predstavuje aktualni ki-
neziologicky problém vzhledem k alteraci posturalniho
chovani. Biomechanické a neurofyziologické zmény na-
sledujici po amputaci dolni koncetiny jsou dasledkem
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mnoha kompenzacnich a adaptaénich mechanismi.
Volba a nastaveni jednotlivych protetickych kompo-
nent u jedincll po transtibialni amputaci do zna¢né miry
determinuje charakter posturalni stability a bipedalni
lokomoce. Cilem této studie bylo posoudit vliv zmény
nastaveni protézy a protetického chodidla na posturalni
chovani u osob s transtibialni amputaci. U souboru 13
probandil (v€k 56 = 13 let, hmotnost 88,46 + 12,3kg)
bylo analyzovano posturalni chovani pfi péti riiznych
nastavenich protézy a protetického chodidla. Pro vSech-
na nastaveni jsme hodnotili symetrii rozloZeni télesné
hmotnosti a latenci posturalnich reakci za dynamickych
podminek posturografického testu Motor Control Test
(NeuroCom®) za souc¢asného snimani svalové akti-
vity pomoci povrchové elektromyografie (Noraxon).
Z vysledku studie vyplyva, Ze zména nastaveni protézy
a protetického chodidla ma vliv na svalovou aktivitu a na
vybrané posturografické parametry. Za kineziologicky
nejoptimalnéjsi 1ze oznacit prodlouzeni protézy o 1 cm
vzhledem k normalnimu nastaveni, protoZe pfi tomto
nastaveni doSlo k nejvice symetrické aktivaci testova-
nych svald. Pfi normalnim nastaveni byli transtibialné
amputovani jedinci schopni nejefektivnéjsi adaptability
na vné&jsi podnét, cozZ se projevilo kontinualnim sniZo-
vanim latence posturalnich reakci na rozdil od jinych
testovanych nastaveni. Nejmensi asymetrie v rozlozeni
t€lesné hmotnosti pfi testu MCT byla pfi nastaveni cho-
didla o 1 cm kratSim, to se vS§ak neprojevilo na svalové
aktivit€ pfi tomto nastaveni.

Klicova slova: transtibidlni amputace, postojovd stabilita,
protézy, posturografie, povrchovda EMG.
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The aim of the study was to assess the effects of two types of weight reducing programs on changes in resting energy
expenditure (REE) in overweight middle aged women. We recruited 28 overweight or obese premenopausal women
at the age of 40-50 years via poster advertisements, of which 6 of the women were withdrawn early. Participants were
divided into 2 groups - D and DC. Women assigned to group D (n = 10) had only a diet regime prescribed, whereas
group DC (n = 12) followed a combined diet and exercise intervention. The diet was identical for both groups and the
daily energy restriction for each participant was approximately 2000 kJ. Group DC combined resistance training and
aerobic exercise. Both programs ran for 6 weeks. At the beginning and end of the intervention REE values (measured
by indirect calorimetry), REE/kg and selected anthropometric parameters: body weight, stature, BMI, waist, hips and
thigh girth, and body fat percentage were monitored.

In the combined intervention program the REE decrease was smaller than in the group with only an energy re-
stricted diet. However, the REE and REE/kg changes detected at the end of the monitored period were not statistically
significant, and there was no significant statistical difference between the applied intervention programs. Apart from
the thigh circumference, the two intervention programs did not show different effects of any statistical significance on
the change of monitored anthropometric indices. However, for all the parameters monitored (REE as well as the an-
thropometric ones) we can see that energy restricted diet combined with exercise is more effective than diet alone.

To affect the REE more markedly, prescription of physical exercise of longer duration, and of greater intensity and

frequency would be necessary.

Keywords: Obesity, resting energy expenditure, exercise, weight reduction.

INTRODUCTION

The occurrence of obesity in developed countries
has recently reached epidemic dimensions. This is also
the reason for the growing number of research work
and studies focusing on finding the most convenient
obesity therapy. In most cases programs focusing on
weight reduction include dieting and training regime
intervention, as these are the most effective tools for
weight management. Therefore, with respect to the long
term effectiveness of weight loss programmes, the loss
of fat mass while maintaining fat free mass and resting
energy expenditure seems desirable.

Resting energy expenditure (REE) represents 60-
70% of one’s total daily expenditure and thus plays
a substantial role in body weight modulation (Poehl-
man, 1989). Results of research dealing with changes in
REE during the keeping of a reducing diet is not clear.
Luscombe et al. (2002), Stiegler and Cunliffe (2006) or
Wadden et al. (1996) have shown that a reducing diet re-
sults in REE decrease; others, however, do not confirm
this (Brehm et al., 2005; Rumpler et al., 1991).

A uniform opinion of researchers prevails concern-
ing the effects of increased physical activity on increas-
ing the resting energy expenditure (Gilliat-Wimberly
et al., 2001; Goran et al., 1994; Poehlman, Melby, &
Goran, 1991; Stiegler & Cunliffe, 2006). According to
Poehlman, Melby and Goran (1991) exercise may influ-
ence REE in two ways: 1) a prolonged increase in post
exercise metabolic rate from an acute exercise challenge;
and 2) a chronic increase in resting metabolic rate as-
sociated with exercise training. At the same time, how-
ever, the authors say that an exercise prescription for
the general population that consists of exercise of low
(less than 50% VO,max) or moderate (50-75% VO,max)
intensity does not appear to produce a prolonged eleva-
tion of post exercise metabolic rate that would influence
REE. Van Zant (1992) has shown that the REE value
increases only via endurance exercise at > 70% VO,max
increases REE. However, such a level of strain intensity
cannot be applied to untrained obese individuals.

The trouble with programs focusing on weight reduc-
tion is that they may lead to a decrease in the resting
energy expenditure, since the exercise intensity is far too
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low for effective adjustment of REE reduced by the diet
restriction. This REE decrease is often the main cause
of weight gain after the reducing program is ended.

This study aims to assess the effects of an energy
restricted diet and of an energy restricted diet combined
with physical activity on REE changes in a group of
overweight or obese middle aged women. This research
sets to determine such a program that would result in
weight loss, but not in REE decrease. In the study we
have used exercise at 50-60% of maximum heart rate
reserve and a diet with slight reduction of energy in-
take (by 2000 kJ per day), which should significantly
decrease REE.

METHODS

The research was carried out on women recruited
via poster advertisements. There were several criteria
for subject inclusion: BMI > 25 kg/m?, an age of 40-50
years and regular menstruation. Exclusion criteria were:
thyroid disease, diabetes mellitus, hypertension or hy-
perlipidemia, the fact of having undergone surgical or
medication obesity therapy, drug addicts and alcoholics,
and also weight loss of > 3 kg during the last 3 months.
All subjects were non smokers and before the study was
started had not exercised regularly.

The study was approved by an ethics committee and
each subject was informed of the entire course of the ex-
amination verbally and in writing, and by her signature
confirmed her voluntary participation in the study.

There were 28 asymptomatic obese or overweight
women at the age of 40-50 years who were included in
the study. Six of them were withdrawn early; the final
group thus consisted of 22 women of a mean BMI value
of 29.2 + 4.3 kg/m?and aged 45.8 £ 7.4 years.

The women were randomized into subgroups D
(n =10) and DE (n = 12). Women assigned to group D
had only diet program prescribed, whereas group DE
followed a combined diet and training intervention pro-
gram. Both programs ran for 6 weeks.

At the beginning and after the 6 week intervention
REE values and anthropometric parameters were taken.
The subjects were tested always after fasting for at least
12 hours in the physiology lab of the Faculty of Physical
Culture in Olomouc.

Diet intervention

At the beginning of the program each woman com-
pleted a questionnaire analysing her eating habits and
appetite preferences. Based on the results of the anthro-
pometric values and eating habits questionnaire, a de-
tailed eating plan was drawn up for the subjects. Daily
energy restriction for each subject was approximately
2000 kJ. Basic nutrients in the food were represented
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in accordance with standard recommendation - fats
20-30%, saccharides 55-60% and proteins 15% of the
total energy intake. The diet was divided into five meals
during the day (three main meals and two snacks), and
their energy value was determined following a model, in
that the breakfast represented 30% of daily energy in-
take, lunch 30%, dinner 20% and morning and afternoon
snacks 10% each. The individual portions were com-
posed so that their energy density reached at most 500
kJ/100g of food. To achieve an optimum liquid intake
it was recommended to drink 2.5-3.0 I of unsweetened
liquids per day. The prescribed reducing diet was identi-
cal for both groups.

Exercise intervention

A combination of resistance training practised by
a method of very slow repeating (Westcott et al., 2001)
and aerobic exercise was designed for women assigned
to group DE. The subjects had an individual program de-
signed for each training unit, changing according to the
principles of gradually increasing exercise of intensity
and durance. After a short warm up and stretching, the
resistance training program involving all major muscle
groups (muscles of the chest, shoulder, abdomen and
limbs) followed; the positive (concentric) stage lasting
5 seconds and the negative (eccentric) stage 7 seconds
and was repeated in one sequence 5 to 7 times. During
the first two weeks of the program 1-2 sets per exer-
cise were applied (depending on the subject’s abilities),
and from the third week on 2 sequences were always
used. In the first week of training the following aerobic
part on a bicycle ergometer or stair stepper had a 60%
intensity of maximum pulse reserve and lasted 20 min-
utes; every week one minute was added. A telemetric
heart rate monitor (Polar) was available to all subjects
to accurately determine exercise intensity. Training with
a fitness specialist was scheduled twice a week in about
90 minute lessons.

Resting energy expenditure

Measurements were taken always in the afternoon
after at least 12 hours of fasting. Indirect calorimetry to-
gether with a ventilation mask and ZAN 600 Ergo USB
device (ZAN Messgeraece GmbH, Oberthulba, Germa-
ny) was used. Calibration was performed before each
measurement. While being measured the subjects were
lying on a bed in a quiet room with a comfortable tem-
perature of 23°C. Following half an hour of measuring,
the ventilation mask was applied and oxygen consump-
tion and carbon dioxide production were recorded for
30 minutes. Mean values of ventilation gases necessary
for REE calculation by Weir’s formula (Weir, 1949) were
calculated based on the results of the last 20 minutes of
measuring (the first 10 minutes of data were discarded
to ensure all subjects had reached equilibrium).
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Anthropometric measuring

The following parameters were statistically evaluated:
weight, waist, hips and thigh circumference, and body
fat percentage. BMI was calculated by dividing weight
(kg) by square of height (m?). The body weight and stat-
ure were measured by a medical digital scale with preci-
sion to 0.1 kg and 0.1 cm. The waist circumference was
measured with a metal tape measure with precision to
0.1 cm in the midpoint between the lower part of the rib
cage and the illiac crest in the horizontal plane; hip cir-
cumference was measured at the widest part of the hip
region in the horizontal plane. The body fat percentage
was determined with callipers by measuring performed
on 10 skin folds following Pafizkova (1973).

Statistical data processing

For each monitored quantity, basic statistical quanti-
ties were calculated (the arithmetic mean and standard
deviation). Due to the character of data measured we
applied non parametric tests. The significance of the
changes of the monitored parameters at the end of the
intervention program was tested by a sign test and the
difference between groups D and DE was verified by the
Mann-Whitney U test. The o significance level was set
to 0.05. The statistical processing of results was carried
out by computer software Statistica 6.

TABLE 1
Changes of the measured data after a 10 week weight
reduction programme

Group D Group DE
(n=10) n=12)
P D vs DE
arameter M M \&}
SD SD
48.70 43.83
Age (years) 3.80 2.82 NS
167.60 167.25
Stature (cm) 504 6.27 NS
. 81.34 81.25
Weight 1 (ke) 12.54 14.14 NS
78.72 77.84
Weight 2 (kg) * * NS
14.06 13.62
. 2.62 341
R_weight (kg) 799 541 NS
28.88 29.07
2
BMI 1 (kg/m?) 358 501 NS
27.93 27.80
BMI 2 (kg/m?) * * NS
4.16 4.90
0.95 1.20
2
R_BMI (kg/m?) 108 0.85 NS
Waist circumfer- 99.30 91.83 NS
ence 1 (cm) 9.03 11.08
Waist circumfer- 95;160 87,;58 NS
ence 2 (cm) 9.98 9.85
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Group D Group DE
(n=10) (n=12)
Parameter M M D vs DE
SD SD
R_waist circum- 3.70 4.25 NS
ference (cm) 3.68 3.77
Hip circumfer- 109.70 111.17 NS
ence 1 (cm) 7.20 7.88
Hip circumfer- 107'30 108,;75 NS
ence 2 (cm) 7.56 6.36
R_hip circum- 2.20 2.42 NS
ference (cm) 1.81 2.54
Thigh circum- 64.25 60.29 NS
ference 1 (cm) 4.26 7.58
Thigh circum- 62;90 57,;58 .
ference 2 (cm) 4.80 590
R_thigh circum- 2.25 2.71 NS
ference (cm) 1.93 3.78
o 32.85 29.66
Body fat 1 (%) 420 547 NS
30.80 26.19
Body fat 2 (%) * * NS
4.94 6.20
o 2.05 3.47
R_body fat (%) 1.89 271 NS
1750.11 1778.96
REE 1 (keal) 299.84 276.50 NS
1538.78 1700.35
REE 2 (kcal) ns ns NS
487.64 276.58
211.33 78.60
R_REE (keal) 385.46 258.54 NS
REE/kg 1 21.36 22.23 NS
(kcal/kg) 3.17 3.41
REE ke 2 19.89 22.40
(keal/ke) ns ns NS
7.31 5.01
R_REE/kg 1.40 -0.17 NS
(kcal/kg) 5.50 3.49
Legend

D - group with diet restriction

DE - group with combined diet and exercise intervention
M - arithmetic mean

SD - standard deviation

R_... - difference in measured parameters
Statistically significant difference:

a sign test

* p <0.05 changes from baseline

ns - no significant from baseline
Mann-Whitney U test

+p <0.05D vs DE

NS - no significant D vs DC

RESULTS

Results of the data measured are presented in TA-
BLE 1. REE and REE/kg input values for groups D and
DC did not show any statistically significant differences.
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At the end of the monitored period REE decreased by
12.1% vs. 4.4% as compared to the initial values (D vs.
DE). REE/kg in group D decreased by 7% and in group
DE increased by 0.8% as compared to the initial values.
The changes in REE and REE/kg were not statistically
significant and there were also no differences between
groups D and DE. At the beginning of the intervention
there were no statistically significant differences in the
monitored anthropometric parameters between groups
D and DE. At the end of the six week intervention,
weight decreased by 2.62 £ 2.99kg vs. 3.41 + 2.41 kg,
BMI by 0.95 + 1.08 kg/m? vs. 1.20 £ 0.85 kg/m?, waist
circumference by 3.70 = 3.68 cm vs. 4.25 + 3.77 cm,
hip circumference by 2.20 = 1.81 cm vs. 2.42 = 2.54 cm,
thigh circumference by 2.25 £ 1.93cm vs. 2.71 £ 3.78 cm
and body fat by 2.05 + 1.89% vs. 3.47 £ 2.71% (D vs.
DE). The weight change oscillated around the generally
recommended value of 0.5 kg/week, on average it was
0.4 kg/week in group D and 0.6 kg/week in group DE.
In both groups a statistically significant decrease in all
anthropometric values occurred. In two women (each
in a different group) weight, body fat as well as other
anthropometric parameters increased. In an interview
it was elicited that the woman from group D adhered
to the prescribed diet program rather loosely, and the
subject from group DE, although attending the train-
ing regularly, often contravened the dieting regime. The
only statistically significant difference in the monitored
anthropometric parameters between group D and group
DE was the thigh circumference shortage.

DISCUSSION

This study has confirmed that when energy intake
decreases, so does the energy expenditure. This is a very
important fact that needs to be taken into account in
obesity therapies. In a recent study Brehm et al. (2005)
describe a 7% REE decrease and 1% REE/kg decrease
in 50 obese women undergoing a two month reducing
diet. The women had a prescribed daily restriction of
3500 kJ and decreased their weight by 5.8 kg. Similar-
ly Miles et al. (1993) have found a REE decrease in
obese women by 8.8% while their weight was reduced
by 7.3 kg. In this study we applied less strict dietary
restrictions (2000 kJ/day), with weight in group D de-
creasing on average by 2.62kg. We could therefore also
assume a more moderate REE decrease, as the diet in-
duced REE decrease depends on the amount of weight
loss (Froidevaux et al., 1993). In fact, however, the REE
values in group D decreased by 12% and REE/kg by 7%.
Detected values showing significant REE decrease can
be explained by the short duration of the intervention,
since during the first weeks of the reducing regime the
REE decrease is probably more marked and only later
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subsides. A continuation of the above study by Brehm et
al. (2005) might suggest so, as after the next two months
of the reducing diet the REE values decreased only by
6% as compared to the initial values and REE/kg values
even increased by 5%. For this reason a study that is to
be a continuation of the present one will prolong the
intervention to 6 months.

REE and REE/kg values in group D obtained during
the initial measuring were highly diffuse as compared
to group DE (great SD). In single subjects a great vari-
ability of reaction to the intervention programs used
was detected. Causes can be seen in individually differ-
ing reactions to the training stimulation conditioned by
genetic dispositions (Joosen et al., 2005). In addition,
the amount of habitual physical exercise not monitored
within the study also differed.

The REE increase caused by regular exercise has
been described in a number of works (Gilliat-Wimberly
et al., 2001; Goran et al., 1994; Poehlman, Melby, &
Goran, 1991; Stiegler & Cunliffe, 2006; and others).
Nevertheless, the sole increase of physical activity for
weight reduction in obese women without also modify-
ing their diet is not too happy a solution, since women,
more so than men, tend to increase their energy intake
in proportion to the increased energy expenditure (West-
erterp et al., 1992).

For REE maintenance the regular exercise model
applied combining slow resistance training and endur-
ance training with the intensity of 60-70% of maximum
heart rate reserve was sufficient. This result does not
correspond to the outcomes of Van Zant’s (1992) or
Poehlman, Melby and Goran’s (1991) works, who state
that in this respect effective exercise must have higher
intensity. It should be realised that obese untrained sub-
jects would not be even able to perform regular exercise
under higher intensity. Higher exercise frequency and
longer duration of the intervention program could affect
the metabolism more significantly, as suggested by the
first results of a new continuation study with the inter-
vention period prolonged to six months.

CONCLUSION

In the group with a combined intervention program,
the REE decrease was smaller than in the group with
only dieting restrictions. REE and REE/kg changes at
the end of the monitored period were, however, not sta-
tistically significant and there was not a statistically sig-
nificant difference detected between the two intervention
programs applied. The two intervention programs also
did not show a statistically significant difference in the
change of the monitored anthropometric parameters,
with the exception of thigh circumference. Neverthe-
less, both reducing programs resulted in marked changes
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in all the monitored anthropometric parameters. For
all monitored parameters (REE and anthropometric)
a reducing diet combined with exercise tends to be more
effective than dieting alone.

The often described “yo-yo” effect is linked to the
REE decrease as a result of the reducing diet carried over
even after the energy restrictions are ended. If maintain-
ing or even increasing REE is successful, the reduced
weight is also easier to maintain. In this experiment the
selected exercise program succeeded in maintaining or
even slightly increasing the REE reduced by the diet.
In the case of the REE/kg value it is apparent that the
diet intervention used decreases its value, whereas the
combined intervention slightly increases it.

To affect the REE more markedly, prescription of
physical exercise of longer duration, and of greater in-
tensity and frequency would be necessary.

The presented results suggest that to reduce weight
in obese women, it is more effective to apply a complex
program comprising dieting restrictions and higher
physical activity.
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VLIV INTERVENCNICH PROGRAMU
NA ZMENY KLIDOVEHO
ENERGETICKEHO VYDEJE
(Souhrn anglického textu)

Cilem nasi studie bylo posoudit vliv dvou typi re-
dukénich programi na zmény klidového energetického
vydeje (REE) u skupiny Zen stiedniho véku s nadmér-
nou hmotnosti. Interven¢nich programt se zucastnilo
28 asymptomatickych Zen ve véku 40-50 let s nadvahou
¢i obezitou, 6 Zen studii nedokonéilo. Soubor byl rozdé-
len na 2 skupiny - D a DE. Zeny zafazené do skupiny D
(n = 10) mély predepsanou pouze dietni intervenci a ve
skupiné DE (n = 12) kombinovany program dietni a po-
hybové intervence. Dietni program byl v obou skupinach
stejny a denni energeticka restrikce Cinila pro kazdého
jedince priblizn€ 2000 kJ. Ve skupiné s pohybovou in-
tervenci byla zvolena kombinace silového a aerobniho
tréninku. Oba programy trvaly 6 tydni. Na pocatku
a konci intervence jsme sledovali hodnoty REE (nepfi-
mou kalorimetrii), REE/kg a vybrané antropometrické
parametry: télesnou hmotnost, vysku, BMI, obvod pasu,
bokt a stehna a procento télesného tuku.
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Ve skupiné s kombinovanym intervenénim progra-
mem byl pokles REE mensi neZ ve skupin€ s pouhou
dietni restrikci. Zmény REE a REE/kg na konci sle-
dovaného obdobi v§ak nebyly statisticky vyznamné
a nebyl zjiStén statisticky vyznamny rozdil ani mezi po-
uZitymi intervenénimi programy. Rozdilné intervencni
programy rovnéz nemély, kromé obvodu stehna, statis-
ticky vyznamné rozdilny vliv na zménu sledovanych
antropometrickych ukazatell. Ve vSech sledovanych
parametrech (REE i antropometrickych) miiZeme vSak
pozorovat tendenci efektivnéjSiho plsobeni kombinace
redukéni diety a cviCeni neZ samotné diety.

Pro vyraznéjsi ovlivnéni REE by bylo patrné zapotfe-
bi pouziti predpisu pohybové aktivity s delSim trvanim,
vy$§i intenzitou a frekvenci cviCeni.

Klicova slova: obezita, klidovy energeticky vydej, cviceni,
redukce hmotnosti.

Contact
Megr. Iva Rehova
iva.rehova@upol.cz



Acta Univ. Palacki. Olomuc., Gymn. 2007, vol. 37, no. 4 51

THE POSITION OF SPORTS WITHIN THE PUBLIC POLICY OF THE LOCAL
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The significant enforcing of the position of towns and municipalities and public policies realized in its territory
by the local municipal authorities were a result of the integration of the Czech Republic into the European structures
and the related reformation of the public administration. The approach of the local municipal authorities to the indi-
vidual fields of public policy, thus sports as well, then significantly affects the environment and quality of life in the
pertinent area.

This paper presents the preparation and introductory results of a research project focused on the approach of the
local municipal authorities to sports in the territory of the capital city of Prague. The research is based on the content
analysis of specialized documents, and the in depth interviews with the responsible employees of the authorities.

The preliminary findings outline the position of sports in public policies and its organizational, financial and
personnel background within the organizational structures of the authorities. The results point out the different ap-
proaches of the local authorities to sports and the influence of financial limitations, stated priorities, and also personal

preferences of the individual representatives.

Keywords: City, local authority, sport policy, public policy.

INTRODUCTION

In addition to the generally accepted opinion that
sports is an important part of a healthy lifestyle, its role
and contribution to the development of personality and
the social consciousness of an individual is also being
stressed more and more during the present period. An
active lifestyle becomes, especially for the young gen-
eration, the most effective tool for the prevention of
negative social phenomena, for example criminality,
alcoholism or drug abuse. Sports is generally accepted
not only as a factor influencing physical health, but also
as a phenomenon which cultivates an individual on the
spiritual, social and moral side (UV CR, 2003).

Even though it is mainly an individual activity, it
definitely takes place in a social context. Therefore, it
must not lie outside the field of view of society and its
specialized institutions, state administration and mu-
nicipal organs, which should create conditions nurtur-
ing its development, encouraging it and making it easily
accessible (Slepicka, 2000). In the legal environment
of the Czech Republic, this is confirmed by Act no.
115/2001 Coll. on Support for Sports, which sets the
position of sports in the society as a community benefit-
ing activity and orders the institutions of the state and
local administration to support it. The competent or-
ganization of sports in the environment of large cities, in

particular, becomes important - settlements with more
than 100,000 inhabitants, where children and youth are
subjected to high risks which are brought about by the
currently growing problems related to criminality, drug
abuse and other negative social phenomena or to civi-
lization illnesses such as child obesity (Collins, 2005;
Schmeidler, 2000; Burianek, 2001). All this is for its
specifics, which are caused by the effects of urbanity
factors such as density of population, type of housing
construction, polarization of residential and working
zones, but also by demographic factors including the
number and composition of inhabitants, etc. (Horska
et al., 2002). These specifics significantly influence so-
cial relationships inside the community, related to the
elevated level of the mentioned risks on one side and
urban limited possibilities of sporting activities on the
other side. Another strong factor in the realm of large
cities is also the constantly deeper and deeper diver-
sification of the individual town parts concerning the
social-economic composition of the inhabitants (Horska
et al., 2002), which forces each local municipal admin-
istration to react to the specific local conditions and
requirements, even in the field of sports, and find their
own solutions maximizing the positive impact of sports
on the community. The specific way of providing such
support depends very much on the above mentioned
institutions and their approach to public politics.
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OBJECTIVES

Only recently, the Czech Republic went through
a wave of important changes, such as entering the Eu-
ropean Union and reforms of the public administration.
These brought along, besides other factors, a significant
reinforcement of the role of the municipal administra-
tion (Act no. 128/2000 Coll. on Municipalities, Act no.
129/2000 Coll. on Regions and consequential laws) on
the regional and, mainly, municipal level. However, dis-
tribution of competencies in the sports field was not
clearly specified legislatively, and neither did the long
expected Act no. 115/2001 Coll. on Support for Sports
clarify anything. Therefore, it depends on the individual
regional and town or municipal authorities what ap-
proach they take regarding the concept of the support
and development of sports. One must realize that the
municipal authorities have become, even in the field of
sports, one of the main elements of its support.

The object of our research is to find out whether
the organs of the local administration are ready, with
respect to their organization, finances and personnel,
to undertake this responsibility and, after evaluating
a specific situation in the area administrated by them,
conceptually design and implement a specific policy in
the field of sports and continuously adjust it according
to the continuous results of the permanent evaluation
of its impact on the quality of the life of the community
being administered. This is not only an immediate meas-
ure of the municipality administration itself, but also its
cooperation with the non profit sector, formed by civil as-
sociations, or with the commercial sector, formed by en-
trepreneurial units, offering services in the sports field.

Key objectives of this phase of research were to learn
the approach of the individual town parts to the sports
issue, identify the spectrum of the work agenda of the
responsible employees and subsequently create a ques-
tionnaire for the next phase of research.

METHODS

After the introductory study of domestic and for-
eign specialized literature, available official records and
documents, we proceeded to conduct semi structured
interviews with selected employees of the municipal
authorities of five randomly (by lot) selected parts of
the capital city of Prague. The interviews were carried
out with the employees who are, with their position, the
closest to the sports field. Due to the different approach
of the individual town parts to the support of sports, the
respondents were both the employees who only handle
sports as well as multi tasked employees. Most often
they were heads of the education and cultural section,
in which sports concerns are often included. These in-
terviews took place during arranged meetings, in person,
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at the workplace of the contacted persons. The goal
of these interviews was to learn the approach of the
individual town parts to the sports issue and to iden-
tify the spectrum of the work agenda of the responsible
employees. The content of the interviews was up to the
paradigm of the qualitative research gradually adjusted
according to the previous interviews, which expanded
the interviewer’s knowledge of the relevant matter. The
scope was from 45 minutes to 1 hour. The interviews
were recorded on a voice recorder and, afterwards, in
the form of a verbatim transcription and summarizing
protocol, transferred into written electronic form.

Based on the evaluation of the data collected in the
first phase of the research, i.e. data from the specialized
literature, official records and documents as well as from
the carried out interviews, we created a questionnaire
which would serve to collect data from all the town parts
of the capital city of Prague. The questions were chosen
to completely cover the sports issues from the point of
view of the municipal authorities and work agenda of
its employees or elected representatives. The question-
naire was, with respect to the different approaches of
the individual town parts, designed as semi structured,
to cover the causes and nuances of the chosen approach
to the sports field. The data collected in this way will
clarify the position of sports within the public policies
of the local municipal authority.

In order to verify the structure of this questionnaire,
the chosen questions were discussed with a sample of
relevant respondents. The five previously contacted em-
ployees as well as five employees from other town parts
were contacted. All those experts were asked to respond
to and provide comments as to the content and com-
prehensibility of the questions. Subsequent adjustments
covered not only the formulation and content of some
questions, but also their number, where some questions
were completely removed and some new were added.
The pertinence of these adjustments was then again
verified with all previously interviewed employees. The
evaluation of the adjusted questionnaire brought signifi-
cantly more specific and complete information than its
previous version. Also, the comments of the interviewed
employees were positive. All those interviewed agreed
on the comprehensibility and justness of the content
of the questions. The respondents also expressed their
feeling of gratification about the fact that the pertinent
matter is being examined in this way.

PRELIMINARY RESULTS

Even the preliminary results of the pilot study imply
that the individual municipal authorities in the perti-
nent town parts attach a different importance to sports
and sporting activities. A difference is already visible
in the managing of the sports and sporting activities
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within the organizational structures of the municipal
authority. Sports is either incorporated as a part of the
education or cultural sections, where it often gets much
lower attention compared to the main specialization of
the section. It also happens that more separate sections
are assigned to take care of sports, when it apparently
causes insufficient mutual communication about the
steps taken by the individual sections and consequent
disinformation. The position of sports is much stronger
in the town parts when the sports care is a part of the
work agenda of the mayoral office and his/her assistants.
During the pilot verification of the questionnaire, no
separate department or section for sports was found.

There is almost no town part where a document
outlining a concept or goals in the sports field exists.
In several town parts, they take the statement of policy
of the council of the town part as a directive document;
however, it tends to be very general in the sports field.
This consequently results in the approach to the indi-
vidual fields of organization and support of sports.

Many town parts rely, probably too much, on the
grant proceedings within which they support the activi-
ties of the sports organizations with activities within
their territory. However, these grant proceedings are
based on non uniform, and sometimes very controver-
sial, selection criteria and, also, the following checks
and evaluation of the spent means appears insufficient
from either the theory of the public politics or from
the management theory viewpoint. Also, in the field of
organizing sporting events or the realization of social
programs directly by the municipal authorities, we can
see different approaches which are, along with the pri-
orities of the local municipal authorities, also influenced
by human factors.

In all of the contacted town parts, the major empha-
sis of importance is on the renovation of school facili-
ties. However, the announced opening to the public in
the afternoon or evening hours, to extend the possibili-
ties of sports for the general public, often collides with
the clearly commercial use of the facilities.

CONCLUSIONS

Due to the fact that the approach of the individual
town parts to the sports field is very different and there
are often very original public policies in this field, it
has not been definitely decided yet whether the created
questionnaire will be distributed solely in a written form
with an attached cover letter and instructions or whether
the questionnaire will be to be filled in directly in the
presence of an interviewer. In this case, the selected per-
sons will first be sent the questionnaire and responses
would be conveyed during the meeting directly to the
interviewer who could immediately ask complementary
questions if necessary.
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POZICE SPORTU V RAMCI VEREJNE
POLITIKY MISTNI SAMOSPRAVY
VE VELKYCH MESTECH -
PRIPRAVNA FAZE PRIPADOVE STUDIE
HLAVNIHO MESTA PRAHY
(Souhrn anglického textu)

Dusledkem integrace Ceské republiky do evropskych
struktur a s ni spojené reformy vefejné spravy bylo vyraz-
né posileni pozice mést a obci a vefejné politiky realizo-
vané na jejich izemich mistni samospravou. Jeji pristup
k jednotlivym oblastem vefejné politiky, tedy i sportu,
pak nasledné vyrazné ovliviiuje prostiedi a kvalitu Zivota
v jimi spravované oblasti.

Prispévek prezentuje pfipravu a ivodni vysledky vy-
zkumu zaméreného na pfistup mistni samospravy k ob-
lasti sportu na uzemi hlavniho mésta Prahy. Vyzkum
je zaloZen na obsahové analyze odbornych dokumenti
a hloubkovych rozhovorech s odpovédnymi pracovniky
samospravy.

Uvodni zjisténi nastifiuji pozici sportu v oblasti ve-
fejné politiky a jeho organiza¢niho, finanéniho a per-
sonalniho zabezpeceni v ramci organizaénich struktur
samospravy. Vysledky poukazuji na rozdilny pfistup
mistni samospravy k oblasti sportu a miru vlivu finan¢-
nich omezeni, sledovanych priorit, ale i osobnich pre-
ferenci jednotlivych zastupiteli.

Klicova slova: mesto, sportovni politika, samosprava, ve-
Fejnd politika.
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The term “gait” refers to fundamental locomotion by means of which the individual moves him/herself from one
place to another. For people afflicted by some involvement of the lower limbs, this activity is partially or completely
reduced. In the course of the biomechanical investigation of gait in subjects with various afflictions, the symmetry of
lower limb loading is also the object of research.

A certain number of biomechanical studies are focussed on the kinematic and dynamic variables of the gait cycle in
subjects with transtibial amputation (Bateni & Olney, 2002; Thomas et al., 2000; Perry, 2004). An interesting problem
is the evaluation of gait symmetry between a transtibial amputee and groups of healthy persons (Winter & Sienko,
1988; Dingwell, Davis, & Frazier, 1996). Miff et al. (2005) compared temporal symmetries in a healthy group with
the values in a transtibial amputee group during gait initiation and termination. Nolan et al. (2003) took an interest
in changes in gait symmetry influenced by gait speed in transtibial and transfemoral amputees in comparison with
a healthy group. The interlimb gait symmetry of transtibial amputees wearing two different prosthetic feet in the early
rehabilitation stage was investigated by Marinakis (2004).

Full symmetry in one’s gait isn’t always desirable. The human system, with its major structural asymmetries in
the neuromuscular skeletal system (one limb has been amputated) cannot perform optimally when the gait is sym-
metrical (Winter & Sienko, 1988). Non symmetrical gait performance, with constraints of its residual system and the
mechanics of its prosthesis, is better in this case. For persons who have undergone amputation, asymmetrical gait may
be the instrument which protects the stump of the disabled limb. We can say that gait asymmetry would be a relevant
measure for investigating the gait characteristics of amputees and establishing their propensity for future joint pain
and degeneration (Nolan et al., 2003).

For amputee gait, the choice of a suitable prosthesis is very important. The influence of a prosthetic foot on gait
variables in a group of these subjects was observed by Gitter et al. (1991). Efficiency of performance of the gait cycle
is also markedly influenced by a prosthesis or prosthetic foot alignment.

Rehabilitation of an amputee can be considered to be successful only when the amputee finds the prosthesis
aesthetic and comfortable during walking. Prosthesis alignment has to correspond to the demands of the prosthetist
(Fridman, Ona, & Isakov, 2003). When the prosthetic foot isn’t aligned optimally, this fact can show up in different
levels of gait cycle performance. During gait analysis, the prosthesis is intentionally “not optimally” aligned in order
to elicit the implied implications.

Fridman, Ona and Isakov (2003) observed the influence of a prosthetic foot positioned in external rotation.
Schmalz, Blumentritt and Jarasch (2002) used sagittal shifting of the foot to both anterior and posterior directions
and foot alignment to both plantar a dorsal flexion. Blumentritt et al. (1999) focussed on the effects of sagittal plane
prosthetic alignment to the magnitude of knee joint loads on a standing transtibial amputee.

The objectives of prosthetic alignment in persons with lower limb amputation are the enhancement of the remaining
limb’s comfort and to maximize the individual’s walking capabilities. In biomechanical gait analysis, it is important to
investigate not only the relationship between prosthetic foot alignment and the prosthetic limb, but also the relation-
ship between this alignment and activity of the contralateral, sound limb (Pinzur et al., 1995). An accent on the sound
limb appears in other studies (Nolan & Lees, 2000; Hurley et al., 1990), but there the question of various prosthetic
alignments isn’t considered. This relationship between the sound and the prosthetic limb can be quantitative, measured
by the symmetry or asymmetry of the measured variables.

Keywords: Transtibial amputation, alignment, gait, temporal variables.
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OBJECTIVES

The objectives of this study were to evaluate the in-
fluence of the prosthesis and prosthetic foot alignment
on temporal variables of gait and to observe how these
various alignments influence the symmetry of temporal
variables between the sound and the prosthetic limb.

MATERIAL AND METHODS

Eleven men (aged 58.9 £ 9.47 years, height
177.3 £ 5.49 cm, weight 87.9 + 14.85kg) participated
in this study. Each of them used a dynamic prosthetic
foot type, which is characterized by a smooth rollover
during gait. This foot is intended for second level activ-
ity users.

For measurement we used a walkway for time vari-
able analysis. The length of this equipment is 10 m. It
makes it possible to do the measurement for each limb
individually.

Each of the subjects executes two gait trials with each
alignment. There were the following alignments: 1. opti-
mal (assessed by a prosthetist), 2. prosthesis length 1cm
shorter, 3. prosthesis length 1 cm longer, 4. prosthetic
foot aligned to plantar flexion (+5°), 5. prosthetic foot
aligned to dorsal flexion (-5°) (Fig. 1). Two strides were
analyzed in each trial.

Fig. 1
Prosthetic alignments used during measurement

Legend

1 - optimal alignment

2 - prosthesis about 1 cm shorter

3 - prosthesis about 1 cm longer

4 - prosthetic foot aligned to plantar flexion (+5°)
5 - prosthetic foot aligned to dorsal flexion (-5°)
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In the process of our measurements, we observed the
following absolute temporal variables (stance - stance
phase duration, swing - swing phase duration), as
well as relative temporal variables (% stance - stance
phase duration divided by the duration of the gait cy-
cle, % stance = stance/(stance + swing) x 100) and the
frequency of the gait cycle. Then we calculated an index
of symmetry for each temporal variable according to
the following equation (modified from that of Dingwell,
Davis, & Frazier, 1996):

SI'= (Xsound = Xprosthetic)/ Ksound + Xprostheic) X 100%, where
X means an appropriate temporal variable on both the
sound and the prosthetic limb. After substitution we
obtained three new variables:

SI stance - index of the symmetry of the stance phase’s
duration,

SI swing - index of the symmetry of the swing phase’s
duration,

SI % stance - index of the symmetry of the stance
phase’s duration divided by the duration of the gait cy-
cle.

If the perfect symmetry between the sound and
the prosthetic limb (the variable is the same for both
limbs), then being equivalent to SI equals zero. A posi-
tive number indicates a higher value of the variable on
the sound limb; whereas a negative number indicates
a higher value of the variable for the prosthetic limb.

For statistical analysis we used the Statistica 6.0 pro-
gramme. We performed both the ANOVA and Fisher
post hoc tests.

RESULTS AND DISCUSSION

The influence of prosthetic alignment to temporal vari-
ables of the sound and prosthetic limbs

Values of measured variables and their standard de-
viations for each alignment are presented in TABLE 1.
Statistically significant differences (p < 0.05) between
variables in various prosthetic alignments for both sound
and prosthetic limbs are introduced in TABLE 2. In the
frequency of the gait cycle, we didn’t find any statisti-
cally significant difference.

During the evaluation of absolute variables, we have
to take account of the fact that their magnitude can be
influenced by gait speed.

Regarding gait performance, there are considerable
inter-individual differences. It’s perceptible in magni-
tudes of standard deviations. We found less statistically
significant differences between sound and prosthetic
limbs than we expected. We used prostheses and pros-
thetic foot alignments, which appear from experience
and correspond with differences, which the prosthet-
ist can make. The changes of prosthetic foot position
about + 5° or changes of the prosthesis length about
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TABLE 1
Mean values of observed variables for whole group in each alignment
Alignment 1 Alignment 2 Alignment 3 Alignment 4 Alignment 5
Variable Limb Mean SD Mean SD Mean SD Mean SD Mean SD
Sound 66.10 |4.32 65.40 3.36 65.70 | 3.71 65.40 3.72 65.70 3.85
% stance Prosthetic 65.20 |3.82 65.60 4.55 65.30 | 3.30 64.90 4.99 65.80 4.08
Sound 0.87 | 0.13 0.85 0.15 0.86 | 0.13 0.85 0.15 0.83 0.12
Stance (s) Prosthetic 0.86 | 0.12 0.85 0.15 0.85 | 0.12 0.85 0.16 0.84 0.12
Sound 0.44 | 0.05 0.45 0.03 0.44 |0.04 0.45 0.05 0.43 0.04
Swing (s) Prosthetic 0.46 | 0.05 0.44 0.06 0.45 |0.04 0.45 0.05 043 |0.05
Frequency (step/min) 92.18 | 8.88 94.12 10.60 93.25 19.29 93.53 11.55 95.59 9.55
Legend
SD - standard deviation
* 1 cm can occur during common amputee daily activi- Fig. 2

ties, for example by change of footwear (various heights
of the heel). If a prosthetic foot was aligned to plantar
or dorsal flexion by about 10 and more degrees or the
prosthesis was prolonged or shortened by about 2 and
more cm, we would probably find more statistically sig-
nificant differences, but we would get away from realistic
conditions. Similar situations occurred in the study of
Fridman, Ona and Isakov (2003). These authors found
statistically significant differences in stance time and
swing time only for the prosthetic foot with 36° exter-
nal rotation (with 18° statistically significant difference
wasn’t found).

TABLE 2
Statistically significant differences between measured
variables (p < 0.05) in various prosthetic alignments

Variable Sound Prosthetic

% stance 4<1 4<5
Stance 5<3,1 5<1
Swing 5<3,4,1;2<4,1

On the sound limb, the amputee with a prosthetic
foot aligned to plantar flexion, had a smaller relative
stance phase duration in comparison with gait perform-
ance with optimal alignment (Fig. 2). On the prosthetic
foot, the smallest value of this variable was also found in
the foot alignment to the plantar flexion. It was probably
caused by later initial contact of the gait cycle in this
prosthetic foot alignment. The biggest value of relative
stance phase duration during gait cycle was observed
in the alignment to the dorsal flexion. As we found dif-
ferences for this variable, especially in the alignment 4
and 5 (plantar and dorsal flexion), we can suppose that
the change in alignment of the prosthetic foot (10°) has

Relative stance phase duration of gait cycle on sound
and prosthetic limbs in the various prosthetic alignment
positions

B Prosthetic

67.0
66.5
£66.0
§ 65.5
< 65.0
64.5
64.0

e [%,

Prosthetic

2 Sound

3
Alignment

Legend

% stance - relative stance phase duration

1 - optimal alignment

2 - prosthesis about 1 cm shorter

3 - prosthesis about 1 cm longer

4 - prosthetic foot aligned to plantar flexion (+5°)
5 - prosthetic foot aligned to dorsal flexion (-5°)

a greater influence on the relative temporal variables of
gait than the change in prosthesis length (2 cm).

Stance phase and swing phase duration were the
smallest in the foot alignment to dorsal flexion on both
sound and prosthetic limbs. In this case, the frequen-
cy of the gait cycle was the biggest, but the difference
wasn’t statistically significant. The prosthetic foot, which
was aligned to dorsal flexion, hurries the subject forward
during the late stance phase, thereby the gait speed is
bigger.
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Comparison of sound and prosthetic limbs

A statistically significant difference between the
sound and prosthetic limbs was found only for the
swing phase duration when there was optimal alignment
(Fig. 3). On the prosthetic limb, the swing phase lasts
longer. It corresponds with the longer duration of the
stance phase on the sound limb (Pinzur et al., 1995).
However in this case, we didn’t find any statistically sig-
nificant difference.

Fig. 3
Swing phase duration of gait cycle on sound and pros-
thetic limbs in the various degrees of prosthetic align-
ment

0.46
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0.45
@ Sound
0.45 1 B Prosthetic

£0.44 |

o
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$0.44
(2]
0.43
0.43 -
0.42
0.42
1 2 3 4 5
Alignment
Legend

Swing - swing phase duration

1 - optimal alignment

2 - prosthesis about 1 cm shorter

3 - prosthesis o 1 cm longer

4 - prosthetic foot aligned to plantar flexion (+5°)
5 - prosthetic foot aligned to dorsal flexion (-5°)

There is the question of why we found a difference
between the sound and prosthetic limbs only in the case
of optimal alignment. We can suppose that a certain
degree of asymmetry was natural for the amputee in
the case of optimal prosthetic alignment. Better sym-
metry of temporal variables of the gait cycle between the
sound and prosthetic limbs when aligneed differently
isn’t necessarily positive. It’s caused by the fact that the
sound limb can’t fully execute its compensational func-
tion during gait.

Temporal symmetry of the sound and prosthetic limbs
In the observed group, there are large inter indi-
vidual differences in the values of symmetry indexes
again (Fig. 4). The biggest difference was found for SI
swing variables between alignments 1 a 2. The value
of this variable is less for more subjects (9 from 11) in
optimal alignment (1) than in alignment 2. The lower
value of the SI swing variable indicates a longer swing
phase duration of the gait cycle on the prosthetic limb
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in optimal alignment. It appears that the shortening of
a prosthesis (alignment 2) causes longer loading of pros-
thetic limbs during gait. Apparently, the prosthetic limb
isn’t relieved during gait and compensation mechanism
can’t be fully applied.

Temporal symmetry is different for an amputee as
opposed to healthy persons. In the study of Dingwell,
Davis and Frazier (1996), symmetry indexes weren’t sig-
nificantly different from zero value for healthy subjects.
These authors found significantly larger asymmetry in
relative stance phase duration (% stance) and in single
support phase duration (swing) for the amputee group
than for the healthy group.

The asymmetry of the gait cycle can’t be always con-
sidered to be undesirable. The central neural system of
an amputee has recognized new asymmetries (caused
by amputation) and has compensated for lost motor
function and altered anthropometric indicators (Winter
& Sienko, 1988).

While asymmetries of certain variables might be re-
lated to each other, other variables aren’t interrelated
and in general can’t refer to each other. An amputee
can alter gait cycle to decrease one form of asymmetry
by increasing other forms of asymmetry. It’s necessary
to dedicate more effort to identifying those variables
for which attaining a more symmetrical gait pattern are
most beneficial (Dingwell, Davis, & Frazier, 1996).

Asymmetry of the temporal variables of the gait
cycle, as a side effect of gait modification after amputa-
tion, also appear in transfemoral amputees. Nolan et al.
(2003) found considerably larger temporal asymmetry
for groups of transfemoral amputees than for group of
transtibial amputees.

Quantifying asymmetry in amputee gait in relation to
healthy subjects is the first step in trying to define what de-
gree of asymmetry is acceptable or desirable in amputee gait
during rehabilitation (Dingwell, Davis, & Frazier, 1996).

CONLUSIONS

Alignment of the prosthesis to dorsal and plantar
flexion influences the relative stance phase duration of
the gait cycle more than any change in prosthesis length.
In the foot alignment to the plantar flexion this variable
is smaller on both the sound and prosthetic feet.

When optimal alignment is present, the difference
between the swing phase duration on the sound and
prosthetic limb is the biggest. On the sound limb, the
stance phase is longer and the swing phase is shorter
than in other forms of alignment. This asymmetry dur-
ing the gait cycle compensates for limb loss and is desir-
able to a certain extent. In other forms of alignment, the
asymmetry between the sound and prosthetic limb are
less, which means that the compensational function of
the sound limb is limited.
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Symmetry indexes of swing phase duration for each observed subject
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DOCASNA SYMETRIE ZDRAVYCH
A PROTETICKYCH KONCETIN BEHEM
CHUZE OSOBY S TRANSTIBIALNI AMPUTACI
S RUZNYM PROTETICKYM ZARAZENIM
(Souhrn anglického text)

Termin ,,chlize“ oznacuje zakladni pohyb, jehoz po-
moci se jednotlivec pohybuje z jednoho mista na druhé.
U osob s postizenim dolnich koncetin je tato aktivita
CasteCné Ci zcela redukovana. Béhem biomechanického
Setfeni chiize u osob s rliznym postiZzenim se také zkou-
mala symetrie zatiZeni dolnich koncetin.

Urcité mnozstvi biomechanickych studii se zamé-
fuje na kinematické a dynamické proménné cyklu chi-
ze u osob s transtibialni amputaci (Bateni & Olney,
2002; Thomas et al., 2000; Perry, 2004). Zajimavym
problémem je hodnoceni symetrie chlize mezi osobami
s transtibialni amputaci a skupinami zdravych jedinct
(Winter & Sienko, 1988; Dingwell, Davis, & Frazier,
1996). Miff et al. (2005) srovnava do€asnou symetrii
u zdravé skupiny s hodnotami u skupiny osob s transti-
bialni amputaci béhem pocatecni a konecné faze chilize.
Nolan et al. (2003) se zajimal o zmény v symetrii chiize
ovlivnéné rychlosti chlize u osob s transtibialni a trans-
femoralni amputaci ve srovnani se zdravou skupinou.
Symetrii chlize u osob s transtibialni amputaci, které na
pocatku rehabilitace nosily dvé riizné protetické nohy,
zkoumal Marinakis (2004).

Uplna symetrie chiize neni vzdy zadouci. Lidsky sys-
tém s velkou strukturalni asymetrii v neuromuskularni
kosterni soustavé (jedna koncetina byla amputovana)
nemuZe optimalné€ fungovat, kdyzZ je chize symetric-
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ka (Winter & Sienko, 1988). V tomto pfipadé je lepsi
nesymetrickd chiize s omezenim rezidualniho systému
a mechaniky protézy. U osob, které podstoupily ampu-
taci, mliZe asymetricka chlize byt nastrojem, jenZ chrani
pahyl postiZené nohy. Lze fici, Ze asymetrie chiize je re-
levantnim méfitkem pro zkoumani charakteristiky chiize
osob s amputaci a stanoveni jejich sklonu k budouci
spole¢né bolesti a degeneraci (Nolan et al., 2003).

Pro chiizi osob s amputaci je velmi dilezity vybér
vhodné protézy. Vliv protetické nohy na proménné chil-
ze ve skupiné téchto probandi zkoumal Gitter et al.
(1991). Efektivnost chlize je také vyznamné€ ovlivnéna
nastavenim protézy nebo protetické nohy.

Rehabilitaci osoby s amputaci 1ze povazovat za
uspéSnou pouze tehdy, pokud tato osoba povazuje
protézu béhem chiize za estetickou a pohodinou. Na-
staveni protézy musi vyhovovat potfebam postizeného
(Fridman, Ona, & Isakov, 2003). KdyzZ proteticka noha
neni optimalné vyladéna, mize se tento fakt projevit
v riznych cyklech chiize. BEhem analyzy chtize je pro-
téza umyslné ,neoptimalné“ nastavena, aby se vyvolaly
skryté nasledky.

Fridman, Ona a Isakov (2003) pozorovali vliv prote-
tické nohy umisténé ve vnéjsi rotaci. Schmalz, Blument-
ritt a Jarasch (2002) pouzili sagitalni posun nohy vpred
a vzad a nastaveni nohy do plantarni a dorzalni flexe.
Blumentritt et al. (1999) se zaméfil na u€inky nastaveni
protézy v sagitalni roviné na velikost zatiZzeni kolenniho
kloubu u stojici osoby s transtibialni amputaci.

Nastaveni protézy u osob s amputaci dolni koncetiny
ma pomoci zvysit pohodli zdravé nohy a maximalizovat
mozZnosti chiize t€chto osob. V ramci biomechanické
analyzy chiize je dulezité proSetfit nejen vztah mezi na-
stavenim protetické nohy a protetické koncetiny, ale také
vztah mezi timto nastavenim a aktivitou druhé, zdravé
koncetiny (Pinzur et al., 1995). V jinych studiich se
objevuje dliiraz na zdravou koncetinu (Nolan & Lees,
2000; Hurley et al., 1990), ale v nich neni feSena otaz-
ka rGznych nastaveni protéz. Tento vztah mezi zdravou
a protetickou koncetinou maze byt kvantitativni, méreny
dle symetrie nebo asymetrie méfenych proménnych.

Klicovd slova: transtibidlni amputace, nastaveni, chiize,
docasné promeénné.
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This paper is concerned with research in the field of experiential education. At first we picked out some problems
of research in general. Than using examples from published studies we focused on problems of the quantitative and
qualitative approaches. Amongst others we touched on the questions to whether the researchers in the field should put
emphasis on verifying existing theories or rather on generating theory peculiar to experential education. Especially in
the Czech environment we prefer the latter possibility, which can contribute to the creation of a common language

and to our own body of knowledge.

Keywords: Theory verification, theory generation, body of knowledge.

INTRODUCTION

Experiential education can be regarded as a relatively
widespread approach to educational activity, particularly
in the areas of extracurricular education and recreation-
al time. Nevertheless, the field still has not been fully
embraced by the academic community. While we cannot
find it in any systematic classification of educational
approaches, Hodan (2004) and Jirasek (2005) place
experiential education under kinanthropology.

According to Baldwin, Persing and Magnuson
(2004) the cause of this situation is the highly idiosyn-
cratic nature of experiential education, a fact which
makes it difficult to find direct evidence as to how it ac-
tually works. This is explained by those in the field as the
result of this approach being holistic, i.e. that it works
through non transmittable experiences. However, this
argument is insufficient for the academic community.
According to Itin (2004) the lack of a uniform language
is one of the fundamental problems facing our field, one
that complicates communication both within the disci-
pline and with other branches. One of the ways to cre-
ate a common language is through high quality research
that is relevant to the characteristics of experimental
education. This text addresses the issues of research in
this specific field.

EXPERIENTIAL EDUCATION RESEARCH

Research in this field has been under way since 2002
with the founding of the Symposium for Experiential
Education Research (SEER) at the Association for
Experiential Education (AEE). Experiential education
research in the Czech Republic is also developing for

instance as a part of the research program Physical ac-
tivity and inactivity of inhabitants of the Czech Republic
in the context of behavioral changes (Palacky University
in Olomouc).

However, research of a complicated social prob-
lem such as experiential education is very demanding.
Sibthorp (2000) compares it to a discussion about the
weather. In his opinion agreeing on the weather for
any given day is highly problematic for, say, meteorolo-
gists from Minnesota and Florida; while one of them
measures precipitation in the form of rain, the other en-
counters an accumulation of snow. Yet another problem
would arise if these two individuals tried to share their
knowledge beyond the borders of the USA, where meas-
urements are not made in inches but in centimetres.
This example illustrates that research in experiential
education is a complicated phenomenon, and that the
potential scholar will face the problem of how to capture
these researched phenomena, as well as how to share
these observations with researchers taking a different
approach to their work.

The complexity of converting or comparing the
output of individual studies has even led to criticism
of the oft cited metaanalysis by Hattie, Marsch, Neil
and Richards (1997). Their forty categories of output
organized into six dimensions can make it seem that
experiential education is regarded as a “generic cure all
treatment” (Baldwin et al., 2004). In addition to this
argument it is worth questioning, for example, whether
self-concept was understood in the same way in all 96
studies included in the analysis, or if each study meas-
ured a different facet of this phenomenon.

The difficulty of defining complex phenomena under
research in our field discourages many researchers from
serious inquiry. Therefore, the studies that are realized
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are mostly short term and limited, typically at the level
of graduate students (Bocarro & Richards, 1998). In
these types of studies it is very difficult for the research-
ers, often from the ranks of enthusiastic young experi-
ential educators, to avoid problematic research areas.
These will be discussed here in more detail. Another
problem is the historic attempt to “defend” experiential
education against critical regard from the outside. Espe-
cially abroad this effort also takes the form of confirm-
ing effects to agencies providing grants to operators of
recreation centres and similar facilities.

Due to these difficulties research reports are often
only statements of the positive results of the studied
courses or measured values that confirm the effective-
ness of the courses. The emphasis on measuring changes
in specific characteristics confirming or disproving that
something is indeed happening at the course is a weak-
ness in experiential education that is often criticized. In
this way the research suppresses the essence of experien-
tial education - the experiences of individuals and the
meanings that they make of their experiences (Allison
& Pomeroy, 2000). If participants are intentionally en-
couraged to create their own interpretations of reality
from their experiences it is questionable whether it is
even possible to consider the testing of such outcomes
of the programmes in the traditional sense of the word
(Zappe, 2006).

The topics discussed above belong to the area of
quantitative research in experiential education. It is
necessary to point out some problematic topics of
qualitative research as well. Despite the fact that today
researchers are backing away from such questions as
“What is happening?” in favour of “Why is this happen-
ing?” this attempt to connect the education process with
its output isn’t without its question marks. Research re-
lated to this question should lead to an understanding
of the education process and its components and also
should create recommendations for practical use. This
type of approach is important, though it is still neces-
sary to realize that it is not always possible to unequivo-
cally connect the effects of courses to specific parts of
the education process.

The reason is the already labelled social nature of
researched problems, the enormous dynamic of proc-
esses that plays out at the course and which, further-
more, cannot be strictly separated from the effects of
numerous influences that come from the everyday real-
ity of the participants. Sindler (2004) aptly described
this situation when he compared the Lipnice summer
school “DoNitraZeM¢” with SUR type psychotherapeu-
tic training: “The DNZ course is similar to billiard balls
- one forceful break sends all the balls (participants)
flying, each in a different direction. On the other hand
the training is a broom, which persistently sweeps all
participants in approximately the same direction” (134).
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This direction is self-development. In the author’s opin-
ion a truly deep change depends on the “honesty” with
which participants search for the “blossoming of their
individuality”. This searching in the mentioned psycho-
therapy training lasts five years, while in the researched
experiential course it is only nine days. The experiential
courses therefore create a space for personality change,
one for which the participant must be strongly preset
in order for the course to represent the “proverbial last
straw”. It is necessary to mention that external influ-
ences related to the effects of the course must be kept
in mind not only beforehand but after the course and
during research.

This description of the situation in research doesn’t
mean, however, that we should consider research hope-
less. We only want to warn of all the pitfalls of experi-
ential education and contribute to a discussion of ways
to improve this research. We will take a look at several
problems of research in the following parts of the text.

PROBLEMS IN THEORY VERIFICATION

The problem of a uniform language was already
mentioned above. The importance of a clear language
in research appears when we realize that in experien-
tial education we are mainly researching extremely ab-
stract constructs that include many other phenomena
(such as self-concept). If we are incapable of precisely
formulating what we actually do, conducting research
becomes extremely difficult. This inability to grasp re-
searched phenomena becomes particularly apparent in
quantitative research, which requires the identification
of variables. We will therefore look first at quantitative
research, which is still preferred in scientific publica-
tions more than the qualitative approach.

According to Neil (2003) the preference for stand-
ardized research is one of the reasons why published
work doesn’t actually reflect the real practices of expe-
riential courses, since a great amount of research isn’t
even published.

Why is it then so difficult to use standardized tools
for measuring in experiential education? In a simplified
form this can be explained by the fact that individual
courses are prepared for small groups of participants
and these courses are never repeated in the same form.
We can apply a general formulation to elaborate this
explanation into several areas where the use of standard-
ized methods is problematic.

Groups of participants generally range in size from
a few individuals up to about thirty. Programme realiza-
tion is always dependent on the reaction of participants,
whose highly divergent behaviour can lead to substan-
tial changes in the programme. A researcher who at-
tempts to limit these changes would suppress the basic
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characteristics of experiential education and would not
measure the method by which they are normally real-
ized. Researchers often observe changes whose meas-
urement results (pretest/posttest) are not statistically
significant or are, for example, below the recognized
border of effect size values (Hattie, Marsch, Neil, &
Richards, 1997).

The preservation of constant time for measurement
is also part of the methodology of standardized tools.
This most frequently occurs at the beginning and the
end of programmes, which are often held in non stand-
ard or outdoor conditions that do not provide quiet
environments for measuring instruments. While the
anticipated effect of “travel fever” on pretest results has
yet to be proven, posttests are not regarded to reflect
the normal condition of the individual due to so called
“post course euphoria” (Newes, 2001).

The bias of this measurement at the end of the course
could be compensated by follow up measuring. In the
metaanalyses mentioned earlier, follow up measuring
was performed only in twenty percent of the studies,
though these measurements produced positive observa-
tions of the long term impacts of the courses (Hattie,
Marsch, Neil, & Richards, 1997).

Questionnaires are the most frequently applied re-
search technique in this case. The common disadvan-
tage is that subsequent measurements have a relatively
low return rate and that the people who do respond tend
to have similar opinions (Bernard, 2002). In the case of
experiential education these people will likely be those
who had a positive experience with the courses. As an
example we can take the research of Czech intertouch
courses. Interpersonal development was mentioned as
an outcome by 88% of the participants (Martin, Leber-
man, & Neil, 2002). If we consider that the return rate
was 47%, than those who did not respond could either
agree or disagree. This means that responses confirming
this outcome are in a vague zone of 41-91% (Zappe,
2006). In general it can be said that the problem of self-
reported tools is that they produce responses that are
socially required but also untrue. Additional problems
are incorrectly formulated questions that can be misun-
derstood, as well as weak content and criteria validity
(Sibthorp, 2000).

A great problem with experiential education is the
study of negative cases, i.e. people that either don’t fin-
ish or are dissatisfied with the programme. These could
in fact be the most valuable source of information for
improving practices. The flip side of the same coin is
the unwillingness of organizers to present unsuccessful
programmes (Bocaro & Richards, 1998).

The question remains as to what extent the research
approaches and results of foreign researchers corre-
spond to the Czech concept of experiential education.
According to Martin (in press) the Czech concept is
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significantly different than the international concept. If
we disregard local peculiarities, the lack of standardized
tools is resolved internationally by the use of accessible
tools from related fields. But these are sometimes used
inappropriately, as few tools were originally developed
for groups joining experiential programmes (for exam-
ple, tests intended for a school class rarely count on
the possibility of handing out questionnaires following
the completion of a programme at a mountain lodge,
especially to a one time group of participants).

In spite of this, techniques from other social sciences
are often adopted, as creating a unique tool is very time
consuming and from the perspective of the problems
described above the possibility of the standardization of
such a tool presents us with a big question.

Howeyver, the problems of quantitative research and
the use of knowledge from other scientific fields points
out the error in understanding the needs of experien-
tial education and the formulation of demands on re-
search.

TO VERIFY OR TO GENERATE?

The fact that our field takes both methodology and
theory from other scientific domains does not help expe-
riential education become a truly recognized discipline.
This dependence on other fields reflects the basic defi-
ciency of experiential education identified by Henderson
(2004) - a non existent body of knowledge. If we do
not create our own theory and develop its own body of
knowledge, it will not be possible to speak of an inde-
pendent field of experiential education. It will also not
be possible to create a unique language understood by
teachers and researchers in the field of experiential edu-
cation, as well as colleagues from related disciplines.

Experimental education wrestles with a lack of un-
derstanding of the basic emphasis in research in the
same way as defined in sociology by Glaser and Strauss
(1967) in the last century. Contemporary research
should not serve to verify theories that are adopted
from elsewhere and needn’t necessarily correspond
to processes in experiential education; instead this re-
search should be used to generate a unique theory for
the field. At the same time, there is “no fundamental
clash between the purposes and capacities of qualitative
and quantitative methods and data. What clash there
is concerns the primacy of emphasis on verification or
generation of theory” (Glaser & Strauss, 1967, 17).

The matter is not to prefer one or the other approach
to research. Instead, it is important to define the cur-
rent needs of experiential education. In our opinion the
priority is the generation of theory. It is however true
that in experiential education in the Czech Republic,
a field that is rarely researched, the utilization of qualita-
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tive methods could be suitable and helpful for creating
theory that would ground the field in its own body of
knowledge.

PROBLEMS IN THE THEORY GENERATION

Discussing research conducted using qualitative
methods is somewhat more difficult than research em-
ploying quantitative approaches, as the later is based
on a positivistic philosophy and offers clear points of
evaluation. Qualitative methods are more current and
less utilized; they were developed in the social sciences
as a philosophical reaction to positivism. Even though
it is necessary to take into consideration several differ-
ences in interpretive approaches, the call for increased
use of qualitative and mixed methods is rather unequivo-
cal (e.g. Bocarro & Richards, 1998; Neil, 2003; Martin
& Leberman, 2005). This reflects the real up to date
need for the generation of a theory inherent to the field
of experiential education.

Ethnography is frequently used abroad in experien-
tial education research. We can observe an approach
that utilizes sequential analysis in Germany (Vollmar,
2007). An example of the application of grounded the-
ory in the Czech environment has been published by
Okrouhly and Zappe (2007).

Nevertheless, we can say that research using qualita-
tive methods often does not fully take advantage of its
potential. Perhaps it wouldn’t even matter that results
are often published only in a descriptive form, because
even this can be legitimate, though not always appropri-
ate. A greater problem is that many researchers choose
to use qualitative methods, conduct interviews or use
questionnaires with open questions, but then calculate
the answers and present them on the basis of response
frequency.

For example, Martin and Leberman (2005) used
quantification of responses in their research of outward
bound courses. This quantification is supplemented by
the unrelated responses of participants concerning
parts of the programme, which raises questions about
the depth of the analysis that has been performed. The
qualitative method of inquiry known as “laddering”
is similar to this (Goldenberg, McAvoy, & Klenosky,
2005). Researchers poll the opinions of participants and
present them in the form of hierarchical maps. While
the method is interesting, its analysis is again based on
the quantification of responses.

From the perspective of the needs of experiential ed-
ucation, both presented studies are interesting: they are
both explorative and attempt to connect the processes
and results of the courses, and as such support the gen-
eration of experiential education theory. What is more
problematic is the research concept, as researchers are
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unable to precisely say what their method is based on.
Even here the unclear description of research methodol-
ogy proves to be a big problem, since the reader cannot
draw unambiguous conclusions regarding the credibility
and applicability of the conclusions of such studies.

In the Czech context we regard the research of
Sindler (2004), who created participant case studies
using interpretive phenomenological analysis, as inter-
esting. However, he was not successful in extending his
analysis to include a deeper integration of individual
findings. In his work the author created remarkable
findings that summarize the identical features of the
case studies. But he was not able to further interpret the
differences and dissimilarities in participant responses,
which causes the research to lose some of its breadth
and depth.

The question remains as to what causes the superfici-
ality of some qualitative studies. On one hand this could
be the result of the difficulty in presenting findings in
the limited number of periodicals. On the other hand it
could be the product of the vague focus of research that
is unable to precisely specify the problem being inves-
tigated and elaborate an analysis to a sufficient conclu-
sion. This results in resignation in the effort to generate
theory in favour of reformulating existing theory.

CONCLUSION

The identification of certain fundamental problems
should not lead to the repudiation of research of such
socially rich situations like experiential courses. On the
other hand, it is necessary to understand how these
problems arise and to better define the main purpose
of research. Experiential education should consider “the
primacy of emphasis on verification or generation of
theory”, as mentioned above. This can be accomplished
through the use of both quantitative and qualitative
methods, as well as approaches that combine these two.
If experiential education aspires to be regarded as an
independent branch it must produce its own high quality
research that would contribute to the body of knowledge
and clarification of language used within the field.

In conclusion we would like to point out that re-
search is a political matter (Garvey, 2006). Therefore,
we need our own research that will reflect the actual
needs of our field, instead of trying to succeed in meas-
uring, which has little in common with the goals of
our programmes. We should preserve the capacity to
research and evaluate experience programmes in an
appropriate manner. Otherwise, in the opinion of this
author, even institutions unfamiliar with the essence of
this field will be able to meddle in the substance of the
educational process. This could result in the entire field
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being controlled, for example, by grant agencies and
the government.
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VYBRANE PROBLEMY VE VYZKUMU
ZAZITKOVE PEDAGOGIKY
(Souhrn anglického textu)

V textu se zabyvame vyzkumem v oblasti, kterou pro
potfeby ¢lanku nazyvame zazitkova pedagogika. Nejdfi-
ve se vénujeme nékterym problémtm vyzkumu v obecné
roviné. Dale se s vyuZitim pfikladl z dfive publikova-
nych studii zabyvame problémy jak kvantitativniho, tak
kvalitativniho vyzkumu. Dotykame se mimo jiné i otaz-
ky, zda by vyzkum v dané oblasti mél klast dliraz spiSe
na ovérovani stavajicich teorii, i tvorbu teorie vlastni.
Zejména pro Ceské prostiedi se pfiklanime k druhé va-
rianté, ktera muZe spiSe prispét k tvorbé spoleéného
jazyka a znalostniho zakladu oboru.
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The Republic of South Africa has undergone significant changes with regard to people with disabilities in the past
number of years, which have also included changes in legislation and education. In the education of children with
disabilities, inclusion is quite a new phenomenon. In order to prepare for inclusion, universities must focus on teacher
preparation. Sherrill (1998) emphasised the role of attitudes in teacher preparation and therefore we have focused on
the attitudes of university students toward inclusion. The aim of this study was to examine the differences in attitudes
between two groups of students of the Department of Sport Science at the University of Stellenbosch in the Republic
of South Africa. 30 of the students were specialized in coaching people with disabilities and 30 students were without
this specialization. The adapted version of the questionnaire “Attitudes Toward Teaching Individuals with Physical
Disabilities in Physical Education” (ATIPDPE), an instrument designed according to TPB (Ajzen, 1991, 2000) was
used. To compare the attitudes of the two groups of students from the Republic of South Africa, a one way analysis
of variance (ANOVA) was used. The computer program SPSS PC 11.0 was used to determine significant differences
between students in intention to include participant with physical disability into general activity and behavioral belief.
Two groups were compared with regard to TPB components and the results showed no significant differences between

these groups.

Keywords: Inclusion, physical disability, attitudes, physical activity, physical education.

INTRODUCTION

The Republic of South Africa has undergone sig-
nificant changes with regard to people with disabilities
in the past number of years. These include changes in
legislation, the structure of special education, general
education, access to employment and others. Inclusion
in the Republic of South Africa is quite a new phenom-
enon. It is thus not surprising that the restructuring
and redesigning of education is in the very early stages.
Gradual movement away from a segregated setting for
learners with special needs is taking place, in the direc-
tion of the provision of education for all learners in an
inclusive and supportive learning environment (Engel-
brecht, Green, Naicker, & Engelbrecht, 1999).

Attitudes can be defined as someone’s tendency
to approach or avoid something. These choices as to
whether to approach or avoid something, in turn lead
to the formation of new attitudes with regards to the
environment and one’s self. Attitudes can be oriented
towards anything ranging from, for example: objects,
oneself, other persons, a disability, or a racial group
(McMurray, 2003).

Attitudes towards the inclusion of people with
disabilities have been influenced by the following as-
pects - ethical and cultural influences, beliefs, differenc-
es, structure of the population, the educational system
and the system of education for future professionals.
Many people are affected by a change to inclusion rang-
ing from teachers, principals and parents to the learners
both with and without disabilities. These changes are
affected by current attitudes (some positive and some
negative) (McMurray, 2003).

“In South Africa, the critical barrier to inclusion are
negative and discriminatory attitudes in society towards
difference with respect to race, class, gender, culture,
disability, religion, ability and other characteristics”
(Muthukrishna & Schoeman, 2000, 325). In an effort to
promote successful inclusion, methods for the targeting
the development of positive attitudes must be discovered
and implemented (McMurray, 2003).

Research has shown that the attitudes of teachers
are one of most crucial determinants in the inclusion of
children with disability into general physical education
and those which are of utmost importance if the process
of inclusion is to be successful. “The most prevalent bar-
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riers to including students with disabilities are related
to teacher preparation and teacher attitudes as well as
perceived and actual barriers to instruction that can
include equipment, programming, and time” (Sherrill,
1998, 241).

Dube (2005) has reported that the life experiences
of black and white disabled people under apartheid were
very different and reflected the general inequalities be-
tween white and black people in South Africa. How-
ever, it must also be recognised that under apartheid, all
disabled people - black and white - were discriminated
against and marginalised because of their disability. In
particular, they had limited access to fundamental socio-
economic rights such as employment, education and
appropriate health and welfare services.

After the year 1994, changes in legislation have be-
gun regarding the structure of special education, general
education, access to employment and others. Accord-
ing to Rooyen (2002), policy documents, green papers,
white papers and acts have been produced constructing
their purpose as promoting and protecting the rights of
people with disability since 1994. In education, children
with disabilities are referred to as being part of a larger
group “learners with special needs” or “learners experi-
encing barriers to learning and development”.

In 2001, the census data indicated that there were
2 255982 people (1 173 939 females, 1 082 043 males,
1 854 376 were African, 168 678 of color, 41 235 In-
dian/Asian and 191 693 white) with various kinds of
disability in the Republic of South Africa. This is 5% of
the total population. The prevalence increased from 2%
in the age group below 9 years to 27% in the age group
aged 80 years and above. The prevalence of people
with disability who had no schooling was high (10.5%)
compared to those who had post secondary education
(3%).

Furthermore, 5.2% had primary level education and
3.9% of the people had a secondary level education. This
number can be a result of the fact that disabled people
were often excluded in the past from educational oppor-
tunities, as the environment in regular school does not
make for easy inclusion. The second explanation is that
low levels of education are generally connected with low
socio-economic status (poverty). No access to education
could therefore be a result of both lack of access to edu-
cational opportunities and poverty (Lehohla, 2005).

The school system in South Africa enables many
disabled children to attend primary school in the main-
stream system. This does not in any way mean that in-
clusive education has been achieved, or that disabled
children have been catered to. As pointed out by the
National Commission on Special Needs in Education
and Training (NCSNET) and the National Committee
on Educational Support Services (NCESS), this inclu-
sion is ad hoc, and does not deal with the issues of spe-
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cial educational needs or disability (Dube, 2005). “It is
simply that there are no other services and so disabled
children are generally dumped into mainstream schools
by their parents or the education system” (Dube, 2005,
29). An inclusive education system could take various
forms and be characterized differently in South Africa.
In some provinces, initial support systems will have to
be established prior to inclusive education. Large num-
bers of children are being mainstreamed by default,
mainly in sites of learning of the former Department of
Education (Engelbrecht et al., 1999).

Sport and physical activity is important for each of
us, including people with disability. Physical activity in
this population has implications far beyond the improve-
ment of their physical condition. It gives the possibility
for participation, socialization, and the improvement of
quality of life and a range of positive emotions which can
be experienced through activity. Such possibilities apply
particularly to children with a disability. Participation of
people with disability in sport, the problems they have
encountered and ways of overcoming these problems
have given rise to the academic discipline and profession
entitled Adapted Physical Activity. In the Republic of
South Africa it is possible to study this specialization
at their third level of university studies under the name
“Sport Coaching of People with Disabilities”.

According to study by McMurray (2003), a substan-
tial percentage of children with disabilities is included
into the non Learners with Special Education Needs
(LSEN) school. These schools have small class sizes
and physical education activities are provided by trained
specialists. McMurray (2003) found that at the LSEN
schools, none of the children with disability were cur-
rently participating in physical education and only
a small percentage of learners with disabilities partici-
pate in extramural physical activities. Children with dis-
abilities could also experience certain barriers to sport
participation because of problems engaging in educa-
tional and sport structures. The time has arrived for the
individual’s needs in the educational and sport system in
South Africa to be addressed (McMurray, 2003).

In South Africa, physical education is not an inde-
pendent subject, but is part of a greater subject enti-
tled “Life orientation” (Life orientation is in the field
of human and social studies). Life orientation is the
study of the self in relation to others and society, and
applies a holistic approach. It is concerned with the
personal, social, intellectual, emotional and physical
growth and development of learners, and the way in
which these dimensions are interrelated and expressed
in life. The focus is the development of self in society,
and a balanced and confident improved quality of life
for all. Life orientation guides and prepares learners
for life and its responsibilities. This subject addresses
knowledge, values, attitudes and skills regarding the self;
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responsible citizenship; a healthy and productive life;
social engagement; and the environment (Department
of Education, 2002, 66).

The purpose of the subject of Life orientation is to
prepare learners to engage on a personal, socio-eco-
nomic, psychological, physical, moral, cultural and
constitutional level with the demands of the world. In
the area of recreation and physical activity, the student
should learn about healthy practices and participate in
recreational and leisure time activities. The goal of the
area of recreation and physical activity is that students
will gain an understanding of the relationship between
health and physical activities and of how the environ-
ment can improve the quality of life and well being of
all learners (Department of Education, 2002). It is
not compulsory for any school to include the area of
recreation and physical activity as part of the curricu-
lum. Attitudes, behaviour, knowledge and skills about
overcoming obstacles of inclusion are interconnected.
According to some experts in the field, one solution is
to prepare future teachers on how to include children
with disabilities into their lessons. Furthermore, the first
step in transforming attitudes is to first recognise where
they stand presently. The aim of this study was to ex-
amine the differences in attitudes between two groups
of students of the Department of Sport Science at the
University of Stellenbosch in the Republic of South
Africa. Thirty of the students specialized in coaching
people with disability and 30 students were without this
specialization.

METHOD

Participants

The collection of data was completed during the
summer semester of 2007. A total number of 60 univer-
sity students from the Republic of South Africa com-
pleted the ATIPDPE questionnaire. Students were from
the Department of Sport Science. Of the 60 students,
30 of them were enrolled in Sport Science without
a specialization in the Sport Coaching of People with
Disabilities (SCPD) and 30 were enrolled in Sport Sci-
ence with SCPD. There were 20 females and 10 males
enrolled in Sport Science without SCPD and 24 females
and 6 males enrolled in Sport Science with SCPD. Par-
ticipants had different combinations of subjects: sport
science was combined with either psychology, geogra-
phy or physiology. There were 24 females and 6 males
enrolled in Sport Science with SCPD. They also had
different combinations of subjects: sport science and
psychology, geography or physiology, plus sport coach-
ing of people with disabilities. The mean age of students
without SCPD was 19.03 and the mean age of students
with SCPD was 21.57.

!

Instrument used

The questionnaire Attitude toward Teaching Indi-
viduals with Physical Disabilities in Physical Education
(ATIPDPE) developed in 2002 by Kudlacek, Valkova,
Sherrill, Myers and French was used. This instrument
is based on the “theory of planned behaviour” by Ajzen
(1991) and was constructed in the English language. In
this questionnaire, attitude was inferred from behavio-
ral beliefs. Content validity evidence was established by
experts in two countries and pilot studies working with
96 university students to elicit their accessible beliefs
and intensions (Kudlacek, Valkova, Sherrill, Myers, &
French, 2002). Kudlacek et al. (2002) used three meth-
ods of examining construct validity in the development
of ATIPDPE: Pearson product moment correlation,
multiple hierarchical regression, and known group dif-
ferences. In the examination of the reliability of repeated
measures, ANOVA was used, revealing that test-retest
scores were not significantly different.

The introduction to the questionnaire contains
definitions of terms relating to students with physical
disabilities and inclusion, and detailed instructions for
filling out the questionnaire. The questionnaire itself
is composed of 2 items asking about the understand-
ing of definitions, 4 intention statements, 12 behavio-
ral belief statements, 2 normative belief statements, 2
control belief statements, and 14 questions concerning
demographic data. The 7 point Likert type rating scale
was used with each belief and intention statement. Be-
havioral belief evaluation scores were transformed from
unidirectional (1, 2, 3, 4, 5, 6, 7) to bi-directional (-1,
-2,-3,0, 1, 2, 3) scoring. Scores for each statement
were multiplied to create the item belief scores as shown
in TABLE 1.

The results of the multiplications were summed and
reported as the summary behavioral belief index (attitu-
dinal score). This index represents the state of attitudes
towards the target behavior. Scores for intention state-
ments were also summed up and created the summary
intention index. The questions about normative beliefs
and control beliefs were created as direct measures and
they were reduced in comparison with the original ques-
tionnaire, because this research is focused on behavioral
beliefs as a main component of influenced attitudes. It
is argued that students can not relate to the situation at
schools and also their perceived competence could be
much distorted without the benefit of personal experi-
ence (Kudlacek et al., 2002).

The instrument was modified for purpose of this
study. The original version of the instrument could not
be used because this questionnaire is aimed at potential
future educators of physical education. In South Africa
however, this is not a subject at the university, given,
as mentioned previously, that PE is not a stand alone
subject but part of the subject - Life orientation. The
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TABLE 1
Sample items from the attitudinal scale
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Behavioral belief (outcome belief)

Likelihood

Including participants with physical disabilities in physical activity will help participants without disabilities to learn to interact with

persons with physical disabilities:
An extremely unlikely outcome :

An extremely likely outcome

1 2 3 4 5 6

Evaluation

Students without disabilities learning to interact with persons with physical disabilities is:

An extremely bad outcome :

An extremely good outcome

1 2 3 4 5 6

majority of participants in this study were preparing for
coaching or another activity connected with sport. The
modified questionnaire was adapted by two experts in
this field. One of these experts was from South Africa
and altered the content with regard to language and
culture differences to aid better comprehension by the
subjects.

To compare the attitudes of the two groups of stu-
dents from the Republic of South Africa, a one way
analysis of variance (ANOVA) was used. Computer
program SPSS PC 11.0 was utilised to determine if there
were significant differences between students in their
intention to include participants with physical disability
into general activities and to hold the corresponding
behavioral belief. The level of significance was set at
0.05.

RESULTS

The sample of students from the Republic of South
Africa consists of 30 students of sport science with
SCPD and 30 students of sport science without SCPD.
Results of the demographic data study (TABLE 2) re-
vealed that there were more females (66.7%) than males
(33.3%) in the sample of students without SCPD. The
same outcome is found among students with SCPD,
in which case there are absolutely more females in the
sample (80%) as opposed to males (20%). Personal ex-
perience with people with disabilities was reported to be
one hundred percent by the students of Sport Science
with the subject SCPD, while 73.3% students without
SCPD do not have personal experience with people
with disabilities. Only one student without the subject
of SCPD has had a bad experience with people with
disability. In both groups of students, a very positive
evaluation of their previous experience dominates. Of
students without SCPD, 12 evaluated this experience

as very good, 7 as sufficient and 4 as great. From 30
students with experience, 2 have sufficient, 25 very good
and 3 great experiences.

TABLE 2
Information about participants - students without
SCPD and students with SCPD

Students with- Students

Variable out %CPD with (§CPD
(n=30) (n=30)

Female 66.70 80.00
Male 33.30 20.00
Personal experience with 73.30 100.00
PD
Evaluation of experience
with PD:
bad 3.30 -
sufficient 23.30 6.07
very good 40.00 83.30
great 13.30 10.00
Taking APA course 26.70 93.30
at university
Getting 1r.1forrT1at10n outside 40.00 50.00
of the university
Perceived competence to
teach participants with PD
today:
not at all 20.00 -
somewhat 56.70 70.00
very 23.30 30.00
Perceived competence to
teach
participants with PD after
graduation:
not at all 3.30 -
somewhat 33.30 43.30
very 63.30 56.70
Intent t(,) teach PE after 20.00 50.00
graduation
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Among students without SCPD, 26.7% reported tak-
ing some SCPD course at University, while 93.3% of
students with SCPD had had some SCPD course at Uni-
versity. Of students without SCPD, 40%, as well as half
(50%) of the sample of students with SCPD received
information outside of the University. Among students
without SCPD, 20% reported not being competent at all,
while 56.7% of them reported being somewhat compe-
tent and 23.3% very competent. None of the students
with SCPD declared themselves not to be competent,
while 70% of them felt somewhat competent and 30%
felt very competent to teach people with physical dis-
ability.

In regards to their perception of competency after
graduation, only 1 of the students without SCPD and
none of the students with SCPD reported having no
competence at all, while 10 of the students without
SCPD and 13 of the students with SCPD declared them-
selves to be somewhat competent, and 19 of the students
without SCPD and 17 of the students with SCPD re-
ported feeling very competent. Twenty percent of the
students without SCPD and in contrast to them, 50% of
the students with SCPD reported having an intention to
teach physical education (PE) after their graduation.

Comparison of groups and descriptive statistic for the
behavioural beliefs component

To compare the attitudes of the two groups of stu-
dents from the Republic of South Africa (students of
Sport Sciences with SCPD and students of Sport Sci-
ences without SCPD) we used a one way analysis of var-
iance (ANOVA) and found that there are no significant
differences among these groups (F = 0.38, p = 0.54).
The scores on behavioral beliefs are contained in TA-
BLE 3. Intention toward behavior can be inferred from
the summative behavioral belief index. Scores which
show an opinion of likelihood (that the outcome will
occur) were calculated based on a 1 to 7 scale. Scores
indicating an evaluation of a good or bad outcome were
calculated on a -3 to +3 scale. Both groups of students
reported a positive outcome, that inclusive physical edu-
cation will improve people’s knowledge about people
with physical disability, encourage them to help each
other and that tolerance and cooperation will also be
taught in this way. These statements were highlighted as
being very good and also as being a very likely outcome.
Students believe that these outcomes are more likely
to occur and they also believe that inclusion will likely
have a positive effect on the personalities of students
with physical disability.

The majority of answers reported that teaching
physical education with the inclusion of people with
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TABLE 3
Scores of sport science with and without SCPD students
on behavioral beliefs

Students

. Students
Beliefs about without i SCPD
the outcome Scale SCPD (n=30)
(n=30) M (SD)
M (SD)
1) Will facilitate
persons without | Likelihood 6.17 (1.21) | 6.27 (0.74)
PD learning to Evaluation 2.30 (0.88) 2.17 (0.87)
interact with Like x Eval | 15.00 (6.54)| 13.80 (6.17)
persons with PD
2) Willmakemy |y o obiood | 443 (120)| 530 (112)
g;?sseilcl;nfcﬁvity Evaluation | 0.13(1.20)| 0.97 (1.16)
D et Like x Eval | 0.97 (5.79)| 5.30 (6.36)
3 W‘”.e_nco‘irage Likelihood | 6.23(0.77)| 5.87 (1.11)
ﬂi?fiﬁaﬁef © | Eyaluation | 2.63(0.72)| 2.57(0.77)
P Like x Eval | 16.43 (5.05)| 15.37 (5.54)
others
4 ;Y;ﬂ:;‘ﬁ;‘iﬁson Likelihood | 5.00 (146)| 5.33 (1.03)
breparation more | EYaluation | 0.63 (L19) | L17(0.95)
difficult Like x Eval 2.70 (6.03) | 6.67 (5.93)
5) Will teach Likelihood | 5.63 (1.47)| 5.97 (0.89)
participants Evaluation 2.43(1.04)| 2.27(0.78)

greater tolerance | Like x Eval 14.67 (6.59) | 13.70 (5.50)
6) Will have a posi-
tive effect on the | Likelihood
personalities of Evaluation

participants with | Like x Eval

6.23 (1.01)| 6.10 (0.99)
2.50 (1.07)| 2.33 (0.84)
15.73 (7.57) | 14.70 (6.59)

PD
N Z‘fsﬂclrfﬁg;‘t‘:gge Likelihood | 3.20 (1.73)| 3.43(1.72)
aguinst partici, | EYaluation | -2.53 (0.97) | -2.40 (1.00)
pants with PD Like x Eval | -7.87 (5.64) | -7.83(5.15)
8 ml‘ri‘mﬁ‘xg Likelihood | 4.17 (1.34)| 4.53 (1.07)
N Evaluation | -0.60 (1.22)| -0.13 (1.28)
prog Like x Eval | -2.07 (5.01) | -0.40 (6.03)

a group
%) X‘(l)lwllr:grgffthe Likelihood | 6.50 (0.78)| 6.30 (0.70)
. agms abou | EValuation | 2.67(0.61) | 2.50(0.62)
particip Like x Eval | 17.60 (4.92)| 16.00 (4.95)

persons with PD
10) Will teach partici- | Likelihood
pants cooperation | Evaluation

6.20 (0.89)] 6.03(0.76)
2.73(0.64)| 2.60 (0.86)

Like x Eval | 17.20 (5.08) | 15.83 (5.88)
1D Zzitéci;gzﬁ:;xth' Likelihood | 2.20(1.71)| 2.70 (1.60)
Evaluation | -2.33 (135)| -1.77 (1.45)

will experience
discrimination
12) Will reduce Likelihood 2.57 (1.25)| 3.23(1.52)
the quality Evaluation -1.93 (1.05) | -1.30(1.34)
of the experience | Like x Eval | -4.73 (3.83) | -2.93 (3.94)

Like x Eval | -5.27 (4.70) | -4.23 (5.19)

Legend

M (SD) - mean (standard deviation)
PD - physical disability

PA - physical activity
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disability will be more difficult, along with increased
difficulty in preparation and planning for the lessons
as being a very likely outcome. Students with the sub-
ject SCPD evaluated these outcomes (inclusion of peo-
ple with disability will be more difficult) slightly more
positively (M = 5.30) than students without this subject
(M = 4.43). The most negative outcome was evaluated
by students as being potential discrimination against
students with physical disabilities. The most positive
outcome according to both groups of students is that
participants without physical disability will have better
and more knowledge about participants with physical
disabilities.

DISCUSSION AND CONCLUSIONS

One of the main barriers to the inclusion of children
with disabilities into regular physical education is the
attitude of teachers. These attitudes toward inclusion
of children with disability can arise from insufficient
knowledge or lack of experience. An obvious solution
would be to improve these two elements (knowledge and
experience) and the most opportune time would be at
university. The main aims of the study were to adapt the
questionnaire ATIPDPE for South African students and
to use this questionnaire for comparing students from
two different groups. These students were from the Fac-
ulty of Sport Science. We gave the questionnaire to 30
students with a specialization in SCPD and 30 students
without this specialization.

The results upon comparing behavioural beliefs
showed that there are no significant differences between
groups. It is very difficult to establish the reasons for
these results. In other countries, significant differences
were noted between similar subjects. Blankova (2006)
found that students of general physical education have
less favourable attitudes toward including students with
physical disability into general physical education class-
es than do primary adapted physical education students
in the Republic of Slovenia and also in the Czech Re-
public. There may be several reasons for these results.
The Republic of South Africa is a multicultural coun-
try. Children grow up in a world, where differences are
commonplace. For them, social contact or working with
people with any dissimilarity might prove to be much
easier. Another fact is the structure of the educational
system. In South Africa there have not been a lot of
special schools and children with disabilities have been
educated in ordinary schools. Students, now studying at
universities, had more possibilities to meet these chil-
dren with disabilities at primary or high school.

Quite interesting are also the results of the demo-
graphic data study. To the question “Do you intend to
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become a teacher after graduation?” fifteen students
with SCPD specialization answered yes and only six
of the students without specialization in SCPD had the
same answer. Six of the thirty students without SCPD
do not feel competent today in providing leadership or
teaching physical activity to participants with physical
disabilities. These numbers decreased when asked the
question of how competent they will feel after gradu-
ation. The answer “not at all” occurred only in one
response, but the answer “very competent” increased
from seven to nineteen. This result could be because stu-
dents from the group without SCPD will take a course
in coaching people with disabilities before graduation.
The group without SCPD felt slightly more competent.
The proposed research identifies the attitudes the future
educators hold in relation to inclusion. Knowledge of
these attitudes (as they are and whatever they are) gives
us the opportunity of identifying what should be done
in the preparation of future teachers towards the inclu-
sion of these children in their classes. More literature
about the attitudes of future physical educators can be
a contribution towards the betterment of this situation
in comparison with other countries particularly where
similarities exist in their educational systems and in con-
ditions of inclusion.
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NAZORY BUDOUCICH PEDAGOGU
NA ZACLENENI DETI S POSTIZENIM
DO TELESNE VYCHOVY
V JIHOAFRICKE REPUBLICE
(Souhrn anglického textu)

Jednou z bariér, tykajici se zaClenéni déti s postizZe-
nim do télesné vychovy, mohou byt negativni postoje
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uciteltl. Tyto postoje mohou pramenit z neznalosti nebo
nedostatku zkuSenosti s détmi s postiZzenim. Pro pteko-
nani téchto bariér je nezbytné zménit postoje téch, ktefi
maji byt prostiedniky v inkluzi. Tripp a Sherrill (1991)
opakované€ vyzdvihuji vyznam postoju v aplikovanych
pohybovych aktivitach a jejich vyzkumu. Teoreticky
podloZeny vyzkum o utvareni postojii mize stanovit ra-
mec porozuméni faktorim, které plisobi na vztah mezi
postojem a chovanim (Tripp & Sherrill, 1991). V ramci
vyzkumu postojl jsme upravili dotaznik ,,Attitude To-
ward Teaching Individuals with Physical Disabilities in
Physical Education (ATIPDPE) pro studenty oboru
»sport science“ na Université Stellenbosch v Jihoafric-
ké republice. Do vyzkumu bylo za¢lenéno 60 studentd.
Utvorili jsme dvé skupiny, ve kterych bylo 30 studentti
se specializaci trenérstvi osob se zdravotnim postize-
nim a 30 studentli bez této specializace. Porovnali jsme
skupiny v komponentech teorie planovaného jednani
a vysledky ukazaly, Ze mezi postoji studentd v té€chto
dvou skupinach neni statisticky vyznamny rozdil.

Klicova slova: inkluze, integrace, télesné postiZeni, postoje,
pohybovd aktivita, télesnd vychova.
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In this study we examined the reports on disability and people with disabilities in major Chinese children’s news-
papers. Eight newspapers from 2003 to 2006 were chosen on the basis of the following factors: national reach, media
coverage of disabilities and people with disabilities, and availability (resources can be obtained through internet).

Articles were selected for inclusion in this study if they referred to a specific disability, a chronic illness which
incurs disabilities or to disability in general, whether in a headline, text, picture or illustration.

There are 152 articles published related to disabilities and persons with disabilities in total. The proportion for
report on disability is 5.6% in Chinese children’s newspapers, which is higher than that (2.3%) in the Czech Republic.
Most of the articles in this study were focused on children, which was determined by the target population of the
newspapers. Both studies showed (in China and Czech Republic) an increased amount of reporting report due to

greatly important events.

Keywords: Attitude, disability, children newspaper, adapted physical activity, Paralympics, Special Olympics.

INTRODUCTION

Attitudes are formed, developed and stabilized
through a variety of socializing forces, including fami-
lies, schools, the media, etc. Most social psychologists
would agree that the bulk of our attitudes are learned.
That is, attitudes result from our experiences not our
genetic inheritance. Through socialization, individuals
learn the attitudes, values, and behaviors of their culture.
Important influences in the process include parents,
peers, schools, and the mass media (Kenneth & Irwin,
2002). Because of the rapidly increasing development of
mass media, they play a more and more important role
in forming and changing people’s attitudes. Duncan and
Brummett (1987) explored the theory of media logic,
developed by Altheide and Snow (1979), who described
the media’s potent influence on viewers and emphasized
that the media often shapes the meanings of “social
phenomena” for their audiences.

Childhood is a very important life period for posi-
tive attitude formation and development. Children’s at-
titudes are manifested behaviorally by a predisposition
to act in a positive or negative way when they encounter
the attitude referent. When attempting to promote cer-
tain attitudes, educators must address the three funda-
mental influences on attitude formation (i.e. indirect
experiences, direct experiences, and the child’s social
group) (Triandis, Adamopoulos, & Brinberg, 1984).

Thus, the media also have a great influence on how the
positive attitudes of children can be developed.

“Disability” is a quite new idea and big phenomenon
in the whole society in China. According to the latest
statistics of the second China National sample survey
on disability, there are nearly 82.96 million persons with
different types of disabilities in China. With reference
to the 2005 year end statistics on the total population
of China released by the National Bureau of statistics of
China, it is estimated that there were 1,309.48 million
people in China at the time when the survey was con-
ducted. Based on this figure, the estimated proportion of
disabled persons to the total national population is 6.34
percent (communique on major statistics of the second
China National sample survey on disability, http://www.
cdpf.org.cn/english/top-7.htm).

Apparently, the media have a great influence on how
the society views the disability and persons with dis-
abilities. If we are ever to change people’s perceptions
of disability, we must identify the media’s abounding
messages about the subject (Byrd & Elliott, 1988; Long-
more, 1987). However, the media have often provided
only poor coverage on disabilities and the people with
disabilities in China.

Children form attitudes about people with disabili-
ties as early as at 4 or 5 years of age (Gerber, 1977; Jones
& Sisk, 1970), and often those attitudes are negative or
rejecting (see Horne, 1985; Jones, 1984; Yuker, 1988 ex-
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tensive reviews). As a kind of indirect experience, a typi-
cal children’s newspaper is a very important instrument
for the formation, knowledge and education of children,
including their attitude towards persons with disability.
In China, there are approximately 130,000,000 children.
Their positive attitudes toward disabilities and people
with disabilities are very important for improving and
developing the status of people with disabilities in the
near future. Thus, it is necessary to establish how typical
children’s newspapers report on disabilities and persons
with disability.

No published research has focused on children’s
newspapers coverage of disabilities and persons with dis-
ability. This research offers a preliminary analysis of the
phenomenon “disability” in selected Chinese children’s
newspapers, especially paying attention to the topics
pertaining to sports and making a logical comparison
with the situation in the Czech Republic.

METHODS

Data collection

The target of this study was articles on disabilities
and people with disabilities published in major chil-
dren’s newspapers in China. Eight newspapers for chil-
dren were included in this study. The newspapers were
chosen on the basis of the following factors: national
reach, media coverage of disabilities and people with
disabilities, and availability (resources can be obtained
through internet). A survey of articles is presented in
Appendix 1 (Czech articles) and Appendix 2 (Chinese
articles). Chinese articles are divided into categories
related to children and youth by age: kids = preschool
age, children = elementary school age, teenagers and
students = secondary school age (from 11 up to approx.
16).

All the issues of these newspapers during the pe-
riod between the year 2003 and 2006 were surveyed.
Of course, there was the latest set of Olympic Games
networks (Paralympics, Special Olympics, Deaflym-
pics), so we can get fresh information into our study.
We examined all the articles of these eight newspapers
except for advertisements, notices, rules, regulations and
letters to the editor.

Articles were selected if they referred to a specific
disability, a chronic illness which incurs disabilities or to
disability in general, whether in a headline, text, picture
or illustration. Then, we scrutinized for all references
to the terminology used to describe disabilities and the
language and images used to portray people with dis-
abilities.
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Data were collected based on two main groups of vari-

ables:

e structure of the articles - source (from which news-
paper); type of article (news, feature or other) and
visual effects (photographs or illustrations),

e content variables - the main character in the article
(specific person/s with disability, family members,
groups of disabled individuals or organizations);
the category of disability of the main character
(physical disability, hearing impairment, speech and
language disability, visual impairment, intellectual
disability, multiple disability and the general terms
handicapped or disabled); the kind of details used
to describe main characters who were persons with
disabilities (for example age, gender, occupation);
governmental agencies and other service providers;
specific problems experienced by disabled people;
physical activity, recreation and sport competition
for people with disabilities (for example Special Ol-
ympics, Paralympics, or adapted physical activity).

Data evaluation

Categories for the variables were derived from pre-
vious studies and through content analysis (Thomas &
Nelson, 2005; Tripodi & Epstein, 1980; Jones, 1985).
All the coding was done by the researchers themselves.
Preliminary categories were tested on a sample of 40
articles from 5 newspapers, collected prior to the start
of the study period; results were compared and cate-
gories redefined. This process was repeated a second
time until agreement was reached on all variables. Using
these variables according to our guidelines, a member of
the research team read each newspaper, and any article
containing a key word or phrase of disabilities or peo-
ple with disabilities was identified for possible content
analysis. After targeting this article, another member of
the research team, the rater, made the judgment whether
the disability was a major or minor focus of the article.
We only included major focus articles in the content
analysis.

RESULTS

The eight newspapers examined in this study pub-
lished a total of 152 articles concerning disabilities and
people with disabilities between the year 2003-2006.
The number and frequency of the articles published by
each newspaper is presented in TABLE 1.

We can see that among the totally published 2496
issues of all eight newspapers, there were only 139 issues
contained articles about disabilities and people with
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disabilities, the average proportion was 5.6%. Among
these newspapers, Chinese middle school students had
the most reports - 38 articles, but Shanghai middle
school students showed the highest proportion of re-
ports - 9.4%.

TABLE 1
Number of articles about disabilities and people with
disabilities
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In the type of articles, among the 152 articles there
were news, features and other types (TABLE 2). Other
types about knowledge introduction (n = 11), stories
(n =17), essays written by students (n = 17) and opin-
ions (n =5), accounted for an additional 26.3% of the
references. Of the references, 45.4% were news articles,
which represent the majority of articles.

As to the pictures used in articles, of particular note
was the high proportion of picture usage in the news-
paper Chinese Kids’ Weekly, which represents 25% in

Newspaper Number | Issues | Issues N both single and multiple pictures accompanying the arti-
pap of articles | included | in total ’ cles, and 12.5% in pictures as the main focus. The target
Chinese Teenagers'’ 13 1 192 57 populations for Chinese Kids” Weekly are children from
Nef’vs : 3 years old to 8. Apparently, to use more pictures in
Chinese middle 38 34 384 8.9 articles is an appropriate strategy for them.
school students . . .
Chinese Kids The relative frequency of the coverage of various dis-
Weekly 16 15 192 1.8 abilities was also of interest. The category of the general
Shanghai middle 8 8 19 0.4 terms handicapped or disabled received the most refer-
school students : ences (22.5%), followed by intellectual disability (17.2%)
Family Education 16 3 192 6.8 and visual impairment (16%). Ironically, the category of
Times ] learning disability, which constitutes the largest popula-
Teenagers’ Daily 36 34 1152 3.0 tion within special education programs, was not men-
Modern Stude“tﬁ 6 6 96 6.3 tioned in any articles; Yoshida and his colleagues (1990)
Shanghai Education 9 8 96 8.3 found a similarly low frequency of articles about persons
Total 152 139 2496 5.6 with learning disabilities in their study. The frequencies
TABLE 2
Structure of articles related to the type of articles and the picture usage (n = 152)
Type of article Accompanying, multiple Accompanying, single
Newspaper News Feature Other None picture Picture as main focus
n % n % n % n % n % n % n %
Chinese Teenagers 8§ | 615 | 1 77 | 4 | 308 | 12 | 923 1 77| 0 0 0 0
News
Chinese middle 22 | 579 | 6 |158 | 10 | 263 | 21 | 553 9 | 237 1 26| 7 | 184
school students
Chinese Kids 1687 1 | 63| 4 |25 6 | 375 4 | 25 4 | 25 2 | 125
Weekly
Shanghai middle 10 | 555 | 5 |278 | 3 | 167 | 14 | 718 | 4 | 22| 0 0 0 0
school students
Family Education 6 | 375 8 |50 2 | 125 10 | 624 | 3 | 188] 3 | 188 | 0 0
Times
Teenagers’ Daily 9 25 16 44 4 11 30.6 31 86.1 5 13.9 0 0 0 0
Modern Students 0 0 2 33.3 4 66.7 6 100 0 0 0 0 0 0
Shanghai Education 3 333 4 44.5 2 22.2 7 71.8 2 22.2 0 0 0 0
Total 69 45.4 43 28.3 40 26.3 | 107 70.4 28 18.4 8 5.3 9 5.9
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for other categories were as follows: hearing impairment
(15.4%), physical disability (13%), speech and language
disability (9.4%) and multiple disability (6.5%).

With regard to content variables, in general, there
were more articles related to groups of people with
disabilities than to any other characters. TABLE 3
shows that more than half of the reports were concern-
ing groups of people with disabilities, such as, people
with visual impairment in one community and students
with intellectual disability in a special school, and there
were more articles about solo individuals than multiple
individuals. The articles published in the newspapers
that focused on children occupied a dominant position
(94%), which represented the specific characteristics of
children’s newspapers. The majority of individuals and
groups of people with disabilities portrayed in articles
were the children in normal and special schools. It’s not
hard for us to find that most of the articles were focused
on both genders or unclear, the numbers of articles that
mentioned the specific gender (male and female) of
main characters were exactly the same.

TABLE 3
Detailed information of the main character in articles
(n=52)
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the disabled people live under the poverty line, that’s
why the financial factor shows such a high percentage in
all types of problems they have experienced.

Regarding the reports on disability sport in these
children’s newspapers, there were a total of 42 articles
related to disability sport in eight selected newspapers
from 2003 to 2006. What needs to be pointed out is,
that 6 of these articles talked about two aspects at the
same time, for example, the article “Goalball for blind
people” published in issue 1030 of Chinese middle
school students mentioned APA and Paralympic Games
at the same time.

TABLE 4 identifies the reports of disability sport
in each newspaper from each year. We can see that the
amounts of reports on disability sport in these newspa-
pers are similar except for Teenagers’ Daily, there were
13 articles in this period, Teenagers’ Daily is the only
daily newspaper of the eight newspapers. There was
only 1 article related to disability sport in Chinese Kids’
Weekly during the 4 years mentioned, for children from
3 years old to 8, it’s nearly nothing for the purpose of
giving them an impression and changing their attitudes
toward disability.

TABLE 4
Number of disability sport articles in each newspaper

As for the problems disabled people have experi-
enced, most of the articles included in the sample
(n =102, 67.1%) cited at least one problem. Financial
and mobility problems were those cited most often fol-
lowed by prejudice, functional limitation and services.
Services referred to the absence of services, their inac-
cessibility and/or their poor quality. In China, most of

Variable n %
Newspaper Publisher 2003 | 2004 | 2005 | 2006
Main character in article - - ;
Chi T China Children’s
Individual person with disability 5 336 mf"ifl 80" | press & Publica- 1 1| 2] 2
or family member ) agers INews tion Group
Several individuals 17 112 Chinese China Children’s
with disabilities ) middle school | Press & Publica- 2 0 1 2
Group of people with disabilities 80 52.6 students tion Group
. .., | China Children’s
Other 4 2.6 SVl:eIflie Kids Press & Publica- 0 0 1 0
Age group of main character tion Group
Shanghai hanehai E
Child or adolescents (< 18 years) 94 61.8 middle school Shanghai Educa- 1 1 ) 6
d tional Press Group
Adult (18+ year) 25 16.5 students
Family Educa- | Shanghai Educa- 0 0 0 )
Both or unclear 33 21.7 tion Times tional Press Group
Gender of main character Teénagers’ Shanghai Educa- 1 4 0 8
Daily tional Press Group
Male 28 18.4 Modern Shanghai Educa- 0 1 0 1
Female 78 18.4 Students tional Press Group
Shanghai Shanghai Educa- | 0 0 )
Both or unclear 96 63.2 Education tional Press Group

Total 6 7 6 23

These articles were analyzed by categories of disabil-
ity sport (TABLE 5). The highest frequency of report
on disability sport was for the Special Olympic Games,
especially in the year 2006. As we known, in 2006 the
Special Olympics Shanghai Invitation Competition was
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held in Shanghai and the 2007 Special Olympics World
Summer Games were to be held in that city, too. That’s
the main reason for the growing reports on the Special
Olympic Games. It indicates the significant influence
of important sport competitions on the newspaper cov-
erage of disabilities and people with disabilities. APA
and the Paralympic Games also showed an increase of
their reports in 2006. The Paralympic World Summer
Games will be held in China in 2008, which indicates
again that the big events will support the reporting on
disabilities and people with disabilities. Reports on
adapted physical education showed more stably. From
the analysis, we found that there was no report on the
Deaflympic Games, it gained the least attention of all
the top games.

TABLE 5
Number of articles by category of disability sport
Disability sport 2003 | 2004 | 2005 | 2006 | Total
Adjap'ted physwal‘ 4 4 | 7 16
activity & recreation
Adaptejd physical ) | ) ) 7
education
Top games
Paralympic 1 1 1 5 3
Games
Special Olympic 0 ) 1 14 17
Games
Deaflympic 0 0 0 0 0
Games
Total 7 8 5 28 48
DISCUSSION

The purpose of this study was to determine the
characteristics of reporting in eight selected Chinese
children’s newspapers and to establish how the press
for children reports on disability and persons with dis-
abilities. We tried to analyze and describe the general
situation regarding the coverage of the phenomenon
called “disability” in Chinese children’s newspapers, and
we especially paid attention to the coverage of sport
for persons with disabilities. We also wanted to make
a logical comparison about the coverage of disabilities
and persons with disabilities in children’s newspapers
and journals between China and the Czech Republic.

We found that during these four years from 2003 to
2006, the eight selected Chinese children’s newspapers
published 152 articles on disabilities and persons with
disabilities in total. We can see that among the total
of 2496 published issues of all eight newspapers, there
were only 139 issues containing articles about disabili-
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ties and people with disabilities, the average proportion
was 5.6%. Compared to the situation in the Czech Re-
public, as Faldynova (2006) found in her MA diploma
thesis, among the total of 7293 articles published by
24 Czech children’s journals from 1995 to 2005, 166
articles were related to disability and people with dis-
abilities, the average proportion was 2.3%, it’s nearly
only half of what was published on the topic in China.
But we should notice that among the 152 articles related
to disability and people with disabilities we found in
Chinese children’s newspapers, 67 articles were pub-
lished in the year 2006, which almost contributes half
of the amount. So the higher proportion of reports on
disability in China may be due to the inclusion of fresh
information.

The results showed that 45.4% of the articles were
news, 28.3% of the articles were features, the other types
including knowledge introduction, stories, essays written
by students and opinions accounted for 26.3% in our
results. As to the pictures used in articles, of particular
note was the high proportion of picture usage in the
newspaper Chinese Kids’ Weekly, which represents 25%
in both single and multiple pictures accompanying the
articles, and 12.5% in pictures as the main focus. As we
have identified in this study, the target population for
Chinese Kids’ Weekly are children from 3 years old to 8.
Apparently, these types of articles are easier for children
to understand and useful for forming and changing their
attitude toward disability and people with disabilities.
What we must point out is that 5 of the students’ essays
were written by children with disabilities, one with hear-
ing impairment, one with physical disability and three
with visual impairment.

Through the study of the main character in the arti-
cles related to disability, we discovered that the articles
published in children’s newspapers focusing on children
were in a dominant position (94%), which represented
the specific characteristics of children’s newspapers.
According to our findings, financial and mobility prob-
lems were the most often cited problems experienced
by people with disabilities in the articles. It reflected the
real situation in their daily lives. In the analysis of gov-
ernmental institutions and service providers, it is strik-
ing that in 32.2% of the articles there was at least one
organization mentioned. The governmental authorities
including foreign, national and provincial governments
were mentioned in 18 articles, and the service providers
were mentioned in 33 articles.

Based on the results of this study and what was found
by Faldynova (2006) in her MA diploma thesis, we can
find some similarities and differences between China
and the Czech Republic. First, as to the frequency of
the coverage of various disabilities, in my findings, the
category of the general terms handicapped or disabled
received the most references (22.5%), followed by in-
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tellectual disability (17.2%), visual impairment (16%),
hearing impairment (15.4%), physical disability (13%),
speech and language disability (9.4%) and multiple dis-
ability (6.5%). While in the research in Czech Repub-
lic, the top three highest proportions were the general
terms handicapped or disabled (55%), physical disability
(19%) and multiple disability (13%), there were few re-
ports on the other types of disabilities. Second, regard-
ing the reports on disability sport, in this study, there
were a total of 42 articles found in 8 children’s news-
papers during the period 2003-2006. In these articles,
17 articles were related to APA and adapted physical
education, 19 articles were related to the top games
including Paralympic Games, Special Olympic Games
and Deaflympic Games, while 6 articles talked about
APA and top games at the same time. In the results of
the Czech Republic, the amount of articles related to
disability sport was lower than that in China. From the
examined 24 journals during the period 1995-2005, 17
articles were found, of which 8 focused on APA and
recreation, whereas 9 focused on competitions. Third, in
the analysis of reports on disability in different years, we
found that there is an obvious increase of reports on dis-
ability and people with disabilities in 2006, especially for
intellectual disability and the Special Olympic Games.
Through the following analysis of each newspaper, we
found that the newspapers that are published by the
Shanghai Educational Press Group were especially fo-
cussed on intellectual disability. As we know, the 2006
Special Olympics Shanghai Invitation Competition was
held in Shanghai and the 2007 Special Olympics World
Summer Games were to be held in that city, too. Special
Olympics are for children and adults with intellectual dis-
abilities. That’s the main reason for the growing reports
on intellectual disability and Special Olympic Games. In
Faldynova’s thesis, she also found an increased report
on disability in 2004 due to the Paralympic Games. It
indicates the significant influence of important sport
competitions on the newspaper coverage of disabilities
and people with disabilities. For children, it was a good
opportunity to let them know more about disability and
to form and change their attitude toward disability and
people with disabilities.

The contrast between these findings in China and
the Czech Republic might be explained by (a) the news-
papers and journals examined, (b) the days on which
they were published, perhaps most significantly, (c) the
different economic and social environment between the
two countries and the cultural significance of disability
therein.
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ANALYZA ZPRAV O FENOMENU POSTIZENI
V CINSKYCH DETSKYCH CASOPISECH
(Souhrn anglického textu)

V této studii jsme zkoumali zpravy o postiZeni a po-
stiZenych lidech v hlavnich ¢inskych détskych tiskovi-
nach. Bylo vybrano osm casopisti z let 2003 az 2006,
a to na zakladé téchto faktoru: celonarodni dosah,
medialni pokryti handicapi a postizenych lidi, dostup-
nost (zdroje 1ze ziskat na internetu).

Do této studie byly zahrnuty ¢lanky, které se zabyva-
ly specifickymi handicapy, chronickymi chorobami, jez
vyvolavaji invaliditu, nebo postiZenim jako takovym, a to
v nadpisech, textu, na fotografiich nebo ilustracich.

Celkem jsme zaznamenali 152 ¢lank( zaméfenych
na handicapy a postizené osoby. Pomér ¢lanki o posti-
Zeni v ¢inském détském tisku je 5,6 %, coz je vice nez
v Ceské republice (2,3 %). Vétsina téchto &lanka byla
zaméfena na déti, coZ bylo vyvolano cilovou skupinou
¢tenaftl. Obé studie prokazaly (v Ciné i Ceské republice)
zvySeny pocet ¢lankt z diivodu bliZicich se vyznamnych
udalosti.

Kilicova slova: postoj, handicap, détské casopisy, prizpiisobend
fyzickd aktivita, paralympijské hry, specidlni olympidda.
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Appendix 1
Articles in 24 Czech children journals about disability and disability sport during 1995-2005 (according to Faldynova,
2006)
Journalsin | Journal in Eng: | Vol./"| Total I:r];g:lllis % | PD | HD | VD | MD |MUL| LD |GEN| Pr |Sport
Czech lish year | Articles| .. ...
disability
Printed journals
ABC ABC 26 182 28 15 13 0 1 2 2 2 8 1 3
Barbie Barbie 14 126 0 0 0 0 0 0 0 0 0 0 0
Carodéjka Witches’ WITCH | 26 104 0 0 0 0 0 0 0 0 0 0 0
W.LT.CH.
Ctyflistek Four leaf clover 18 198 0 0 0 0 0 0 0 0 0 0 0
Ctyflistek Four leaf clover 8 88 0 0 0 0 0 0 0 0 0 0 0
special special
Dada Dada (nickname 12 72 3 4 0 0 0 0 0 0 3 0 1
of Czech female
entertainer
of children)
Kacer Donald Duck 26 286 0 0 0 0 0 0 0 0 0 0 0
Donald
Kyber mys Cyber mouse 12 48 0 0 0 0 0 0 0 0 0 0 0
Matefidouska | Wild Thyme 12 72 3 4 2 0 0 0 0 0 1 0 0
Méda Pusik | Teddy’s Kisser 12 72 2 3 0 0 0 0 0 0 2 0 0
Medvidek Pu | Winnie the Pooh 16 128 0 0 0 0 0 0 0 0 0 0 0
Modelaf Modeller 12 132 0 0 0 0 0 0 0 0 0 0 0
Slunicko Tiny Little Sunnie | 12 84 14 17 0 0 0 0 0 0 0 0 0
Tom a Jerry | Tom and Jerry 6 42 0 0 0 0 0 0 0 0 0 0 0
Electronic journals
Abicko.cz Little ABC.cz * 788 30 4 13 1 2 2 2 2 8 1 3
Balének Small balloon * 117 2 2 0 0 0 0 0 0 2 0 0
Klub vodnich | Club of Water 2 10 1 10 0 0 0 0 0 0 1 0 0
strazcl Guards
Koblizek Little Donut * 137 0 0 0 0 0 0 0 0 0 0 0
Kroky Steps 6 48 0 0 0 0 0 0 0 0 0 0 0
Magazin Buddy eMagazine * 4013 22 0 0 0 0 0 0 0 0 4 1
eKamarad
Teepek.cz Teepek.cz * 26 3 12 0 0 1 0 1 0 1 1 0
Zamecek Small Castle * 52 52 1100 1 0 0 0 1 0 50 0 0
Zavinad @ * 461 6 0 0 0 0 0 0 0 0 1 1
Zemé Country of tales 7 7 0 0 0 0 0 0 0 0 0 0 0
pohadek
Total 166 29 1 4 4 6 4 76 8 9
Legend

PD = physical disability
HD = hearing impairment
VD = visual impairment
MD = mental disability

MUL = multipl

e disability

LD = learning difficulty

GEN = general

terms of disabled

Pr = physical activity and recreation for disabled people
Sport = sport competition for disabled people
* = no regular volume
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Appendix 2
Title of the articles about disability in Chinese children newspapers
HRE DR
Chinese teenagers’ news
Title in Chinese Title in English Year |y cue No.
of publish
AR TS A AR How to make full use of iodized salt 2006 2534
“HET BTk Affected by the pioneer 2006 2525
VN I NERAZR Little inventor 2006 2508
kB3 H BN BA I3 R TTH Let’s enjoy the reading day together! 2006 2498
EFEIIHER AT 2 B RS S | Why do we need to wave our hands when walking? | 2005 2478
HRI555502 H ot Grandfather and I share the moon cake 2005 2474
E e AT Help the children in silence 2005 2444
W B BER Information 2005 winter
holidays pack
. M2k Cheng Long and Yang Shoucheng donated 2004 2415
for children with disabilities
£ SR The children’s day of deaf children 2004 2402
R N Celebrate the children’s day at the Special Olym- 2004 2402
pic Games
FIEEFRIEN Help people with disability 2004 2400
T AN Help people with disability 2004 2400
rhERA AR R
Chinese middle school students
Title in Chinese Title in English of ;{l‘;’;‘lrish Issue No.
s Picture news 2006 1387
HR RSN “iE” The unfortunate situation of the blind 2006 1378
AR RE BRI L b 2 The compensation for leading disability 2006 1363
SRR NRHE Students and minute technology 2006 1361
Bl FrikiE Picture news 2006 1304
WHLE T8 Welcome to the Paralympics - learn finger language 2006 1289
Frigss Picture news 2006 1285
FrriE Picture news 2006 1285
P Picture news 2006 1263
G5 AtEER A Blind people can play basketball 2006 1244
5 AT Mobile phone for blind people 2005 1235
KWa—E O NEEET A group of massage therapists in Changsha 2005 1221
s B ERSTT T RS2 ] He opened the door of success with his knees 2005 Summer
holidays pack
kT > FEERET ! Here I come, a Chinese boy 2005 Summer
holidays pack
B e Picture news 2005 1183
6L “EHIRFE A musician of 6 years old is a blind girl 2005 1178
% E e Picture news in school 2005 1176
DRSBTS )L Care for the students with disability 2005 1169
e Smiley face 2005 1167
ZN - EHARHE AJEZ35% 94T | A deaf girl was punished for stealing 2005 1167
AT Son of God 2005 1166
1S54 arEE The weight of the life of a 15 year old 2005 1143
Hh A B RN EE” Middle school student invented a road 2005 1140
for the sensitive blind
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rhERA AR R
Chinese middle school students
Title in Chinese Title in English of ;{l‘;’;‘lrish Issue No.
BAREIZD) Basketball for blind people 2005 1137
ZN ARG B R R Deaf students enjoy the digital world happily 2004 1134
Z A I — Bk The sky for deaf students 2004 1131
ATE Promise 2004 1112
Glaiecy To be a strong man 2004 1103
K/ INE R ) b/ NI A | Performance for the disabled children 2004 1076
in Hong Kong
Rt % Love of nepotism 2004 1067
HHERCH Brainpower wheelchair 2004 1041
AV EERIE Life doesn’t trust a tear 2004 1038
A ER Blind goal ball 2003 1030
FrgriEl Picture news 2003 1029
BFAE — M ae VT EA e If I have a piece of a flower that can be used to 2003 1024
make a promise
Fhift A R R R M i HA7E | Four deaf students entered the university 2003 1024
R o o I e SN B 2 Y i
KFE
- YGO4L S A A A Elrellc;tl;ulll(rll iit;(:ietr;ts in Shanghai wanted 2003 1023
B AGEER Blind people play soccer 2003 972
LI
Chinese Kids’ Weekly
Title in Chinese Title in English Year Issue No.
of publish
Z R Donate newspapers to children with disability 2006 1867
e 1 BUZRB) We have indebted hearts 2006 1813
IS T =N=N/ad Wow, well done! 2005 1764
iEEIZ R ? Shall we let him take the seat? 2005 1758
iEIZ R ? Shall we let him take the seat? 2005 1757
MR EAR Two announcements 2005 1731
g [ TR TR Brief news in school 2005 1731
HriE News 2005 1719
BTN Brief news in school 2004 1706
W 5EE Song and smile 2004 1687
AN RRIA R R If you feel happy, I feel happy, too 2004 1684
FRIFFAIEE A Hand in hand, we are good friends 2004 1681
SR EFEITE The light emissaries on action 2003 1662
G On the way home 2003 1657
BreEHl o Bl TR A Let’s go to school together in the new semester 2003 1647
2 W BB Learn transposition education 2003 1638
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AR
Shanghai Middle School Students
Title in Chinese Title in English Year Issue No.
of publish

Z—H “hEsF" Another hand of creation 2006 2006-C35

I Am Iam 2006 2006-A28
SO R (SRR B Starting the promoting week of the Special Olym- 2006 2006-B29
F—— “KpBR I S E1E | pics in schools
Bz
DFAE o FEEEEMAPE——— | The lectures on the Special Olympics in a 21st 2006 2006-B28
It F A R HEH VTR B | century student forum
EEE
Zl o A2 Let your caring fly 2006 2006-A22
FHRE O RE e Students in Shanghai visited lectures of people 2006 2006-B18
F— I FAEBITRFER | with disability
=1
R 2 B RIR——20074F | Report about some children with intellectual dis- 2006 2006-A14
B ST — B A ability before the Special Olympic Games
HEFTE2L BT Relay of love 2006 2006-B10
A 2 fe e N —E A S They are the most beautiful view 2006 2006-A10
KIEAE] “R” RREB I | Students and teachers are affected by the teacher 2006 2006-A8
== with disability

“HRHE” LR A —FFB | The logo of Special Olympic Games was born in 2005 2005-A7
DEVME B R AR a special school
F IR STF A R Tl Get success by adamancy 2005 2005-A6
FS T 2 d i R nfi Calling of life 2004 2004-80

TH LT I am a little chemist 2004 2004-66
IR E S T BHYE Our lives are full of sunshine 2004 2004-48
BTGB F A 3R P EA JLZA | The students in special school get the silver medal 2004 2004-38
FEER. in the China children’s art competition
%7 N A EEME SREVE TR People with disabilities gave lectures in school 2003 2003-82
5 BB IR A
PR AR

Students in a middle school donated for the benefit 2003 2003-60
[imanta sty g=strsiEilesei=E e of their classmate with disability
REHE R
Family Education Times

r s . s . Year
Title in Chinese Title in English of publish Issue No.
B L ery s AE The road of a child with mental retardation 2006 Al181

- N Iy Tt Worried about the mental health of children
B N 20 DB AN TR with disability 2006 Al76

“BeA 1105 h;” We are 10 years old 2006 Al173
FeZ R N A B S R B Support for the Special Olympics 2006 Al72

By o EE —— My heart without defectiveness - report of the runner 2006 Al71
Vi hm VAL LRG| up of a “good boy” show
EFUARIG L E—E Y A The experience of donation makes the fresh students 2006 Al72

weep

BRED - R4 ‘5T AR Normal students experience what it’s like to be blind 2006 Al64
¥ HIRAE" and deaf
Tl e DU R A A v Students with disability sing and dance 2006 Al64
T SRS TR She was raised in darkness 2006 Al52
IRt B s nE i T Spread the seeds of happiness in the face of difficulty 2006 A150
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FREHB R
Family Education Times

s . s . Year
Title in Chinese Title in English of publish Issue No.
S e A e i Mum wishes to be one of your legs 2006 Al49
A A TSR R Thanks make you feel happy 2006 Al149
150 (RAFIBEL Mum, where are you? 2006 Al48
Hiewits OEits Work for the society with disability 2006 Al45
ETXEHRAF ER RS The communication meeting was held for the parents 2004 A090

of special education
HZ ¥ 5 Create your happiness by means of love 2003 A053
SR
Teenagers’ Daily
Title in Chinese Title in English Year' Issue No.
of publish
AITE T (BRI What a pity! 2006 285
iy “FF EERiE% Keep the color by heart 2006 283
20065 F 4 B FYEEPREE SR 5L | The 2006 Special Olympic International Invitation 2006 248
Competition was held in Shanghai

B R 5 A e A B R B Super Star and the students with mental retardation 2006 656
Fr BRI R 2% Stories in the Special Olympic Games 2006 250
BB AL “BpB” 26T “kJE | The torch relay of officers for the Special Olympic 2006 242
" Games
F & DRI E RS T Warm up the children’s hearts by means of love 2006 220
b RS S RS The mascot of the year 2008, the Beijing Paralympic 2006 215
IRTOHEET Games, was born
Ity 25 B A\ — PR A She brings light to blind people 2006 202

P ERE The ambition of a boy with one arm 2006 194
M A TH . R T Give them your hand and show your friendship 2006 135
RIT > FetifT You can, I can too! 2006 151
B The week for helping people with disability in Shanghai| 2006 123
P Reading garden 2006 111
Wi B E AL —— T NEEEEZME | The story of a disabled teacher in Guizhou 2006 91
KRR
R0G S NAETE » 57 5] JCBRTTIES Experience the life of blind people 2006 86
FRRI AT Special affection between a student and a teacher 2006 57
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The aim of this study was to reassess the motor skill performance of preschool children with mental and develop-
mental disorders. The study follows the first part of the study which was completed in 2006 (Samoulidu, 2006).

In 2006, significant deficits in motor skills performance were found to exist in these children. There were 5 partici-
pants in this study - 4 boys and 1 girl. One participant from the last year’s assessment did not participate as he left the
special kindergarten during the year. As of February 2007, the participants had completed a one year comprehensive
program at the special kindergarten. This program was guided by recommendations made by MABC (Movement As-
sessment Battery for Children results, Henderson & Sudgen, 1992). Scores presented therein showed that considerable
development had taken place in the various areas of motor skill development as assessed by the MABC. This can be
attributed in part to the school program. As well as motor skill improvements, the social and behavior patterns of
the children also improved which was noted primarily during the qualitative observations. Positive development has
taken place as a result of this early intervention. Further guidelines were given in order that this development may
continue into the future.

Keywords: Mental retardation, motor skill development, developmental disorders, autism, preschool age, early intervention,

MABC (Movement Assessment Battery for Children).

INTRODUCTION

The prevalence of mental retardation (MR) “is gen-
erally estimated at 3% of the total population” (Sherrill
1998, 524) depending on the population and the clas-
sification system used. The variation and heterogeneity
of the MR population is evident in the fact that there are
over three hundred and fifty known causes (Eichstaedt
& Lavay, 1992).

Approximately 40% of the diagnosed cases of MR
have no clear epidemiology. The three primary causes of
MR are Down’s syndrome, which is the most common
genetic cause, Fragile X, which is the most common
inherited cause and fetal alcohol syndrome, which is
the third most common cause. Diagnosis and classifi-
cation of MR occurs in the main with reference to the
DSM - IV or ICD - 10 guidelines (Sherrill, 2003).

Research has indicated time and again that motor
skills and motor skill development in this population is
impaired, in some cases quite significantly (Cowden &
Eason, 1991; Cunningham, 1988; Eichstaedt & Lavay
1992; Winnick, 2005).

Berkeley et al. (2001) examined the locomotor and
object control skills of children aged 6-8 years with
autism and compared them to the norm values reported

by Ulrich (1984) in the Test of Gross Motor Develop-
ment (TGMD). Overall fundamental skill delays were
demonstrated by 73% of all the participants - thus plac-
ing them in the poor or very poor TGMD performance
categories. Similarly, Miyahara et al. (1997) adminis-
tered the Movement Assessment Battery for Children
(MABC, Henderson & Sudgen, 1992) to children with
both autism spectrum disorders and learning disorders.
It was found that 85% of these children displayed a lack
of motor coordination.

Given the heterogeneity of the population, the level
and degree of motor delay differs from child to child and
also through the range of disorders. Progress in motor
development has typically been measured in terms of
achieving motor milestones which represent the usual
sequence of emergence. The motor performance of chil-
dren with mental retardation has often been compared
to these milestones in order to establish the degree
of the motor delay. Norm referenced assessment also
serves as a comparative tool - using the results obtained
from the assessment and comparing them to the norm
values for that particular test.

One such assessment tool, and the tool which is used
in this research, is the MABC (Henderson & Sudgen,
1992). This standardized assessment tool has been vali-
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dated for use in the childhood population with mental
retardation, developmental delay and children with au-
tism in many countries around the world though it is
based on USA norms (Chow et al., 2002). This proc-
ess of validation has been successful in some European
countries such as Norway (Sigmundsson & Pederson,
1992) and Sweden (Rosblad & Gard, 1998) but not in
others, for example Spain (Ruiz et al., 2003). MABC
also has been validated in China (Chow et al., 2006) but
not in Japan, where the norms were found to be unsat-
isfactory (Miyahara et al., 1998). In the Czech environ-
ment the MABC instrument was first used in a clinical
study (Samoulidu & Valkova, 2007) in a diagnostic and
follow up intervention program for preschoolers with
mental retardation and developmental delay.

The main focus of this research was on the effect
of an early intervention program on the motor skills of
preschool children. The intervention lasted for one year
and had two phases. The first one was a comprehensive
education program, focused on the overall development
of the children in many areas of their lives. Social, cogni-
tive and motor developments were all included in this
phase, which it took place from May 2006 to Febru-
ary 2007. Between February and May 2007, the second
phase was initiated. This was a much more intensive
program focused solely on motor skill development.
Previous research supports and many professionals in
the area are strong advocates of early intervention. In
many cases, it is said that intervention cannot come
early enough (Blackman, 2002; Casto & White, 1984;
Connolly et al., 1993; Cowden & Easton, 1991; Good-
way & Branta, 2003; Hamilton et al., 1999; Stedman,
1998). Mannisto et al. (2006) highlighted in particular
the need for the intervention program to be structured to
suit the individual for whom it is intended. Individuality
of intervention is essential if is to be effective in the MR
population as the variation of diagnosis is endless.

METHODOLOGY

The kindergarten

The children in this study come from a special pub-
lic kindergarten in the city of Olomouc, the Czech Re-
public. Founded in 1991, this kindergarten caters to 20
children varying in age from 3 years to 7 years old. The
kindergarten’s space is comprised of two playrooms,
a dining room, a sleeping room and a locker room,
a room for social events and a garden and outdoor play
area. There are three teachers on the staff and other
assistants. These three teachers have MA level qualifica-
tions in special education and many years of experience
in working with children with disabilities. This is essen-
tial given the diagnosis of many of the children in the
kindergarten. This school caters to children with atypi-
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cal diagnoses within the realm of intellectual disability.
Many have multiple aspects to their diagnosis and com-
bined intellectual and behavioral impairments.

Participants

Following on from the first stage of this research
(Samouilidou, 2006) there were 5 participants in this
study, four male and one female who went through as-
sessment in May 2006. One boy was excluded from the
last year of the study as he did not attend the special
kindergarten at that point in time. The following are the
case profiles for the 5 children involved. Age in months
is given as of February 2007, the characteristics are as
they were recorded in 2006.

Case one: M. A.

This 76 month old male was diagnosed with atypical
autism and specific developmental delay of speech and
language. There remain suspicions about the cognitive
ability of this child. He was enrolled at the school on
1. 3. 2004. The predominant characteristics of this child
are impulsivity, impatience, disorganization, being easily
distracted, confusion and loss of concentration arising
during the course of an activity.

Case two: M. T.

This 68 month old male was diagnosed with child-
hood autism and mild mental retardation. Enrolled on
1. 9. 2005, the predominant characteristics of this child
are hyperactivity, impulsivity, being easily distracted, get-
ting easily upset at any failure to complete a task, having
no comprehension of instructions and a general lack of
the ability to concentrate.

Case three: S. L.

This 72 month old male was diagnosed with mod-
erate mental retardation and significant behavior im-
pairment. Enrolled on 14. 3. 2005, the predominant
characteristics of this child are over activity, nervous-
ness, passive behavior during activity and lack of persist-
ence in the face of challenging tasks.

Case four: J. A.

This 86 month old male was diagnosed with As-
perger syndrome and an imbalance in mental ability.
Enrolled on 1. 9. 2004, the predominant characteristics
of this child are passive behavior, disorganization, lack
of persistence at any task and needing constant motiva-
tion and encouragement in order to complete tasks.

Case five: M. O.

This 56 month old female was diagnosed with ex-
pressive language disorder. Enrolled on 1. 9. 2005, the
predominant characteristics of this child are passive be-
havior, disorganization, lack of will to participate, confu-
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sion, becoming tired easily, requiring support and help
essentially and displaying a lack of facial expression.

Assessment

The three stage measurement of motor skill develop-
ment is undertaken using the Movement Assessment
Battery for Children (MABC) (Henderson & Sudgen,
1992). The MABC is a standardized norm referenced
test, based on US norms (Henderson & Sudgen, 1992;
Van Waelvelde et al., 2007). This battery has been updat-
ed and revised several times (Chow et al., 2002; Miya-
hara et al., 1998; Rosblad & Gard, 1998; Van Waelvelde
et al., 2007).

Contained in this battery are two components - the
performance test and the checklist. Administering the
test takes 20-40 minutes per person. Included in the
accompanying manual are strict guidelines and instruc-
tions to follow in administering this test, thus ensuring
that it is used in a standard way throughout the assess-
ment and that the scores obtained can be reliably be
compared to those norms obtained by Henderson and
Sudgen when the battery was created in 1992. Though
based on US normes, this battery has been validated for
use in many European and Asian countries. As is the
nature of any motor assessment, the aim is to replicate
the full ability of the child in the assessment context.
Due to this, it is important to try and maintain as natu-
ral an environment as possible in order for the child to
perform. This is very much the case with the MABC.
The assessment tasks are play like in nature and should
lead to full cooperation from the child.

Each task on the MABC is scored in either total sec-
onds taken to complete the task, e.g. threading beads or
counting the number of successful attempts out of total
trial numbers, e.g. rolling a ball into a goal area. The
obtained raw score is then computed and transformed
into a scaled score, this being a six point scale ranging
from 0-5. Five points denotes a task which has not been
completed at all, or has been completed with difficulty.
The Total Impairment Score (TIS) is the sum of all the
scaled scores and this is then expressed as a percentile
of the norm. For example, a TIS of 13+ would indicate
that the child lies in the 5™ percentile, and is therefore
a very impaired score. For the purpose of this study
we will focus on the performance test, which in itself
includes both quantitative and qualitative data. The bat-
tery has been purposely designed to identify deviant
or impaired performance and will not provide informa-
tion on the overall motor abilities of the child, if the
skills are advanced for their age. Authors of this test
have stated the purposes of its use as identification and
screening, intervention planning, program evaluation
and as a research tool (Wiart & Darrah, 2001). The
performance test can be administered to children from
the age of four up to the age of 12. In all, there are 32
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items in the battery - subdivided into the four age cat-
egories. These age categories are called “ge bands” and
are distributed as follows. Age band one (4-6 years), age
band two (7-8 years), age band three (9-10 years) and
age band four (11+ years). For the purpose of this study,
age band one and two are used. With 8 tasks in each
age band, these are again divided into three areas, each
associated with a different area of motor development.
All three areas are identical throughout the battery in
order to allow for continuation from one age band to
the next and to allow for the monitoring of progression
as the child grows older.

The three areas are manual dexterity (MD), ball
skills (BS) and static and dynamic balance (SDB) and
the 8 tasks within the first two age bands are highlighted
below.

Age band one

PC - posting coins (MD)

TB - threading beads (MD)
BT - bicycle trail (MD)

CBB - catching bean bag (BS)

Age band two
PP - placing pegs (MD)
TL - threading lace (MD)
FT - flower trail (MD)
OBC - one hand bounce

and catch (BS)
RBG - rolling ball into goal (BS) TBB - throwing bean bag

into box (BS)

OLB - one leg balance (SDB) SB - stork balance (SDB)
JOC - jumping over cord (SDB)  JSq - jumping in squares (SDB)
WHR - walking heels raised (SDB) HTW - heel to toe walking (SDB)

School program/intervention

There were two stages to this intervention program.
First, from 2006 up to February 2007, a general pro-
gram was applied in place. This program was focused on
the holistic development of each child as an individual.
Individual Education Programs (IEPs) were in place
and were assessed every two months. Social interaction,
eye contact and one on one teacher - pupil attention
created the key characteristic of this program in an at-
tempt to develop some vital life skills and knowledge
in the pupils. The successful attainment of goals was
dependent on the task being undertaken in three situ-
ations. Firstly, it had to be demonstrated in the pres-
ence of a different teacher and a modified environment,
secondly in the presence of the peer group and thirdly
outside the school environment in the home. Only at
this stage could the child move on to the next set of
goals for the following two month period.

The second stage of the intervention took place from
February until May 2007. This was the specific motor
intervention, and it is after this stage that we see the
biggest improvement in motor scores occurring. Sixty
minutes of intensive motor skill training were under-
taken each day, divided into two thirty minute segments.
This first was concerned with fine motor skill and in-
cluded tasks of art and crafts and self care. Modeling,
lego, lacing, buttoning, preparation and serving of basic
food and getting dressed are examples of how the activi-
ties varied. The following thirty minutes was concerned
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with body awareness. Pupils were involved in games and
dance activities, for example - identifying body parts,
rhythm and various forms of locomotion. Parents were
continuously kept informed about these school activities
and though not recorded it can be presumed that they
were undertaken in the home also.

RESULTS

TABLE 1
TIS scores from 3 measurements

Participants | TIS 2006 | TIS February 2007 | TIS May 2007
MA 19 20 14.5

MT 34.5 31 21

SL 11 10 3

JA - AB1 28.5 22 12

JA - AB2 21 22

MO 34 20 14
Legend

TIS = Total Impairment Score

From the above table, TABLE 1, one can see the
TIS scores from the three measurements of the 5 par-
ticipants. All scores show a decrease in number, dem-
onstrating an increase in skill level in the areas of the
MABC test mentioned previously. There are two differ-
ent results for J. A. He was first measured in the first
age band in order to track his development, then in his
current age band 2 in order to establish his position in
relation to the norms.

TABLE 2
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TABLE 2 illustrates the scores from the individual
items of the MABC for age band one. It contains the
first measurement scores of 2006 with the final measure-
ment of 2007.

Case one: M. A.

The comparison of measurement scores in the TA-
BLE illustrates a decrease in the TIS to 14.5. M. A.
lies on the 4™ percentile for his age. This is due to the
decrease in scores in two areas - MD and SDB, improve-
ments of 2 and 2.5 respectively. BS has been maintained
with prefect scores in two out of three measurements.
In opposition to this, the TB task of MD has remained
at the lower proficiency score of 5.

The qualitative observations in 2007 yielded the fol-
lowing results: When seated at a task, this participant is
focused and exhibits very controlled and precise move-
ment. This is the nature of the MD items of the bat-
tery. Contrary to this it appears evident from the data
above that MD is the weakest area. The researcher has
established a theory for this. The item BT has the best
of the scores in this area, of 2 or 1. For this item, there
is no time restriction; the score is based on the number
of errors. The participant displays a high competency
level in these tasks, a mature pincer grip and adherence
to accuracy.

The items of BS posed no problems for this partici-
pant. As mentioned previously, it is at this stage of the
assessment that the participant gets most distracted. The
measurements in February 2007 were disrupted at this
time as the participant was too distressed and distracted
to participate immediately. Upon the intervention of the
teacher, assessment was resumed shortly afterwards. In
May 2007, no such behavior was observed and the par-

Item scores of both first and last assessment - February 2006 and May 2007

PC TB BT CBB RB OLB JOC WHR
MA 3 2.5 5 5 2 1 0 0 0 0 4 3 0 0 5 3
MT 4.5 2.5 5 5 5 5 5 2 2 0 5 2.5 5 0 3 4
SL 0 0 0 1 0 0 1 0 5 0 0 0 0 0 5 2
JA 4 2 5 5 0 0 5 0 5 5 4.5 0 5 0 0 0
MO 4 2 5 5 5 5 5 1 0 1 5 0 5 0 5 0
Legend

PC = posting coins

TB = threading beads

BT = bicycle trail

CBB = catching bean bag

RB = rolling ball into the goal
OLB = one leg balance

JOC = jumping over cord

WHR = walking with heels raised
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ticipant remained focused and fully cooperative through-
out. BS items were noted on both occasions as being
very good throughout with only minor notes in relation
to the participant adopting an individual technique to
complete the task.

Case two: M. T.

There is a very significant difference in TIS from
an original score of 34.5 to the latest measurement of
21. Therefore, as of the last measurement in May 2007,
MT lies in the 3™ percentile for his age. Most notable
is the 50% improvement in the area of SDB with the
score being halved from 13 to 6.5. MD is the weakest
area of performance with two of the tasks in this area,
TB and BT, maintaining the lower proficiency score
of 5. Improvements of notable stature can be seen in
OLB, where the score has been halved and also in JOC
where vast improvement has been recorded, transform-
ing a score of 5 to 0.

When presented for assessment in May 2007, it was
noted by the researcher that this participant was like
“a different child”. Behavior and mannerisms had al-
tered completely. From the offset of measurement the
participant was more relaxed, focused and most nota-
bly, there was the smile on his face. This was in stark
contrast to the aggressive, teary eyed and tense child
who had been measured 3 months previously. All of
the items were completed with the aid of the teacher,
as this was deemed the only way the participant could
be measured.

MD is the weakest measured element of motor skill
in this participant.

The TB item poses a lot of problems for this partici-
pant; in fact it is at this stage of both measurements that
the participant becomes most distracted and distressed.
The first attempt in both cases was an R or F, the second
attempt is at least completed in February 2007 with
only 7 beads successfully threaded in May 2007. In BT,
he scores a persistent 5. This was due to the number of
errors made by the participant, even given the assist-
ance of the teacher. It can be noted that the line drawn
does follow the direction of the trail even though quite
vaguely.

Case three: S. L.

The TIS has decreased from 11 to 3. This places SL
in the 65 percentile for his age. His BS score has gone
from 6 to 0 - the most dramatic of all the changes. MD,
having a score of 0 in 2006, had a score of 7 in Febru-
ary of 2007 and then a 1 in May 2007. BS and SDB
tasks show scores of high proficiency as of May 2007.
OLB and JOC items have maintained their O score right
throughout the three measurements.

A good pincer grip was displayed at all times dur-
ing the assessment. In the TB item, the time recorded
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in May 2007 was far quicker than the previous meas-
urement. Hands were constantly changed during tri-
als on both assessments. May 2007 saw a much more
relaxed child. Posture was noted as being very good.
Beads were guided down the thread; as opposed to in
February 2007, when beads were released immediately
upon threading. May 2007 also saw a more enthusiastic
child. He was very happy with success and enthusiastic
about completing a second trial, punching the air with
his hands when completely successful. The last of the
MD items, BT, yielded a similar result in February and
May 2007. There was only 1 error difference, and it was
a very slight deviation from the trail. He seems to go fast
but still maintains control, not making errors. Again, he
is very focussed, but not tense. He enjoys the success
and the positive reinforcement from the assessor.

Case four: J. A.

TIS has decreased by more than 50% from 28.5
to 12, placing him on the 8™ percentile for his age. The
score in BS has also been halved from 10 to 5. Vast
improvement is noted in the area of SDB from 9.5
to 0. Contrasting results have emerged within the MD
category as BT was maintained at 0 while the TB was
maintained at the lowest proficiency score of 5. Other
items of interest were the CBB score from 5 to 0, OLB
4.5 to 0 and JOC 5 to 0. WHR has been consistently
at 0, so no deterioration of that item has occurred.

Qualitative observations were noted as follows: The
most persistent and prominent characteristics of this
participant are apparent from the first two items of MD.
Facial contortions, extreme tension in the upper body
almost lifting the individual from the seat and short
sharp breathing come to the fore when the participant
is trying to do the item at speed. This occurs most often
on the right rather than left side. Particularly in the PC
item, this behavior leads to the misalignment of coins
with the slot on occasion and towards the end a slump
in energy expenditure and speed. A very effective pincer
grip is used throughout the MD tasks. Measurement
in May 2007 yielded some uncharacteristic behavior.
The fingers seemed to be getting in the way, and the
participant was fumbling with the thread and the beads.
BT scores are persistently low. This task is completed
without any problem. It was noted that the participant
presses excessively hard on the paper.

The researcher noted the stark contrast in score from
February 2007 to May 2007 in CBB. In February, the
participant would catch the bean bag off balance with
his leg lifted upwards and extreme tension in the up-
per body. The score of 0 in May 2007 was achieved
by a more relaxed participant, bending the knees when
catching and following the trajectory of the bean bag
in the air. Failure to improve in the score of RB is pri-
marily due to the incorrect technique adopted by the
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participant. Even after instruction from the assessor,
the participant seems to overestimate his own ability,
rolling the ball from the front of the body with no pen-
dular swing and a rotation of the wrist that results in
the spinning of the ball. Errors are consistently to the
right side of the goal and the hand of rolling is changed
consistently during the trial.

Case five: M. O.

Dramatic improvement can be noted in TIS, from
a score of 34 to 14, placing MO on the 9™ percentile for
her age. The improvement in SDB items is primarily
responsible for this. The three items in this area have
completely altered from a score of 5 to 0. The PC score
has been halved and also the CBB has significantly im-
proved from 5 to 1. Two items remain unchanged, that
of BT and TB. The latter (TB) is not due to the lack of
proficiency in skill but due to the speed at which the
skill is executed.

As noted in the quantitative data, this improvement
in TIS was very substantial. The researcher noted that
the difference in the child between February and May
2007 was also quite significant. The timid, shy and pas-
sive child was replaced by a goal directed, efficient and
focused child, who, though still timid to some extent,
was the only child who was capable of being alone in the
assessment room with the assessor and the researcher.

During the MD items, a very good pincer grip was
displayed, though sometimes misaligning the coins with
the slot. There was no significant discrepancy between
the preferred and non preferred hand on this item. Be-
tween February and May 2007, MO has turned 5 so
therefore the score category has changed. Also the item
was completed in a slower time so these combined gave
the lower proficiency score. The item itself was com-
pleted very efficiently and with controlled movement
and a good pincer grip as above. Being the only female
participant and considering the difference in diagnosis,
it was noted how her behavior differed from her male
counterparts. Once the beads were threaded, she did
not worry so much about their exact alignment on the
table whereas this had been the focus of the boys - to
keep the beads neat and aligned at all times.

BS items have seen improvements, in particular the
CBB. Labeled as I in February 2007, the participant in
the latter measurement successfully caught 7 of 10 at-
tempts. The bean bag is caught to the body mostly, and
while not following the trajectory of the flight, she was
very successful. SDB is the strongest element of this
participant’s performance. OLB was performed with-
out fault on both legs - both evenly match for time,
body control and posture. The JOC item saw a complete
transformation of scores. In February 2007, this item
was labeled as I for this participant. This was not the
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case in May 2007 as all three attempts were passed.
There was some delay in initiating the movement, but
with positive reinforcement and reassurance from the
assessor it was completed with ease.

DISCUSSION AND CONCLUSION

What has been undertaken by the special kinder-
garten is two types of intervention combined into one
were undertaken by the special kindergarten. First, we
have the long term approach, the general and compre-
hensive education program, broadly based and focused
on the overall development of the child, encompassing
all areas of development - social, motor and cognitive.
Following that comes the more intensive specific motor
intervention.

This phase is focused on the motor skills as assessed
by the MABC - manual dexterity, ball skills and bal-
ance, among others. The positive development of par-
ticipants is presented related to the differences between
the one year intervention program (May 2006 - Feb-
ruary 2007). Dramatic improvement was found after
a short intensive program in the period from February
2007 to May 2007. Even children with autistic syndrome
achieved very good progress. This is contrary to the
research by Berkeley et al. (2001).

But the challenge would be to see if these can be
retained by the participants after a long period of time.
The program in the special kindergarten was instigated
with the teacher as the primary agent of delivery, and
in spite of taking place over a year long period it has
had the same progressive results as other interventions
in previous research (Mannisto et al., 2006; Mahoney
et al., 2001).

Resulting from three MABC measurements, con-
clusive evidence supports the effectiveness of the one
year education program which has been in place in
this school. This verifies what is in the MABC manual
(Henderson & Sudgen, 1992), which means that repeat-
ed assessment can present us with true information.

Evidence of development in all areas of motor skills
as assessed by the MABC and also behavioral alterations
across all cases makes for a very positive conclusion to
this research. The challenge now is for this development
to continue through sustained efforts at individualised
programs for these five children and also for the rest of
the children in the school.

There are some key limitations to this study. Due
to the number of cases involved, each case has been
taken as a single entity. Results from this study cannot
be generalised to a larger population, and are specific
to the children who were assessed. Another key issue,
which is pertinent to all research in this field, is inher-
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ent in the nature of assessment. It is very difficult to get
the best from this population on a one off assessment
day. It may be the case, that the measurements on any
given day do not fully represent the capabilities of the
child - as in 2006. Adding to this is the fact that the
assessor was different in 2006 and in 2007. Though this
is a standardised assessment, individual difference of in-
terpretation of the assessor must be taken into account.
The third most prominent limitation of this study is
determining that the effects on motor skill development
which we have seen are solely due to the intervention
program. Other factors which may have influenced the
results are maturation or parental/familial activities
which may have altered over the past year (e.g. extra
curricular activities).

Motor skill level improved quite dramatically and
in quite specific areas in different cases. Unfortunately
early intervention literature is mainly focused on cog-
nitive, academic and social variables (Casto & White,
1984; Guralnick, 1991; Zigler & Muenchow, 1992).

This has lead the researcher to believe that the de-
velopment is indeed due to the school program which
has been in place in the last year combined with matura-
tion and other influences. This is particularly true for
the period between February and May 2007 due to the
intensive nature of the program which was undertaken
by the participants. Behavioral changes have also been
significant, attributed also to the school program and
the environment within the school which is in every way
conducive to the overall development and well being
of the child, not just solely focused on motor develop-
ment.

Contemporary literature on the benefits of motor
skill intervention is limited: considering motor skill in-
tervention for specific populations, as past investigations
concerning preschoolers with mental retardation or de-
velopmental disorders are really few (Connolly et al.,
1993; Mahoney, Robinson, & Fewell, 2001; Goodway
& Branta, 2003; Zittel & McCubbin, 1996).

The outcome of this intervention has been positive
for all due to the hard work and dedication of the teach-
ers and staff at the kindergarten. The future holds more
challenges for the school, in that it must try and repli-
cate what has happened with these five cases with the
other children who pass through the school. Standardi-
zation of MABC in the Czech language and field usage
is the final challenge of the presented study.
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ROZVOJ MOTORICKYCH SCHOPNOSTI
U PREDSKOLNICH DETI S MENTALNIM
A VYVOJOVYM HANDICAPEM - ROZDILY
PO ROCNIM KOMPLEXNIM VYUKOVEM
PROGRAMU
(Sourh anglického textu)

Cilem této studie bylo prehodnoceni motorickych
schopnosti u prfedSkolnich déti s mentalnim a vyvojo-
vym handicapem. Studie navazuje na prvni ¢ast, ktera
byla dokonéena v roce 2006 (Samouilidou, 2006).

V roce 2006 byly u téchto déti zaznamenany vy-
znamné deficity v motorickych schopnostech. Studie
se zucastnilo 5 déti - 4 chlapci a 1 divka. Lonského hod-
noceni se jeden z chlapcil nezucastnil, protoze béhem
roku odesel ze zvlastni Skolky. V unoru 2007 ucastnici
dokongili jeden rok komplexniho programu ve zvlastni
Skolce, ktery se fidil doporuc¢enimi MABC (Movement
Assessment Battery for Children, Henderson & Sudgen,
1992). Uvedené vysledky prokazaly, Ze se dle hodnoceni
MABC projevilo vyznamné zlepSeni v riznych oblas-
tech rozvoje motorickych schopnosti. Toto 1ze ¢astec-
né prisuzovat §kolnimu programu. Kromé motorickych
schopnosti se zlepSilo i socidlni citéni a chovani déti,
coZ bylo zaznamenano zejména béhem kvalitativnich
pozorovani. Vysledkem tohoto v€asného zasahu byl po-
zitivni vyvoj. Aby tento vyvoj mohl i nadale pokracovat,
byly pfedany pfislusné pokyny.

Klicova slova: mentdlni zaostalost, rozvoj motorickych
schopnosti, vyvojové handicapy, autismus, predskolni vék,
véasny zdsah, MABC (Movement Assessment Battery for
Children).
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Childhood and adult obesity are associated with various health problems. Obesity in childhood is also coupled with
a range of potential medical and psychosocial complications, as well as being a risk factor for increased morbidity and
premature mortality in adulthood. In recent years, the prevalence of obesity among children and adolescents has risen
dramatically due to unhealthy changes in lifestyle. The aim of this study was to provide some basic information about
the incidence, prevention and treatment of obesity in childhood. Special emphasis was placed on physical activity
and a description of spa therapy for obese children in Spa Bludov which incorporated a plan of physical activity, diet
and psychological therapy. Additionally the study set out to evaluate the actual muscular and physical fitness of obese
children and determine the effect of one month spa therapy on muscular fitness and general physical fitness in obese
children. This study included one group of 26 obese children who had complex spa therapy and one control group of
non obese children. Before and after one month spa therapy measurements of muscular fitness and general physical
fitness of obese children were taken utilising the Kraus-Weber test of minimal muscular fitness and a test of general
physical fitness. Outcomes for both groups were compared. It emerged that complex spa therapy has a considerable

influence on physical fitness in obese children.

Keywords: Childhood obesity, physical fitness, spa therapy in the Czech Republic.

INTRODUCTION

In recent years, the prevalence of obesity among chil-
dren and adolescents has risen dramatically in many
westernised countries and in countries undergoing eco-
nomic transition, making it one of the most common
chronic disorders in this age group. Both the range of
potential medical and psychosocial complications as-
sociated with childhood obesity are of escalating con-
cern, as well as the associated risk factor for increased
morbidity and premature mortality in adulthood (Bauer,
2005).

In the Czech Republic, 2005, the incidence of child-
hood obesity in the 13 to 17 year old age group was
reported as 11% and 20% amongst those who are 6 to
12 years old (KuneSova, 2006).

Kiess et al. (2001) reported multiple factors that are
related to the high incidence of childhood obesity. Ge-
netic/endogenous and environmental/exogenous factors
(the increase of sedentary activities, a decrease in physi-
cal activities, a shift of the diet towards more fast foods
with a high fat content, loneliness, psychosocial/fam-
ily problems) contribute to the development of a high
degree of body fatness early in life. It is acknowledged
that obesity is also associated with some disorders such
as endocrine diseases (Cushing’s syndrome, hypothy-

roidism, growth hormone deficiency, hyperinsulinemia,
etc.) and brain damage such as hypothalamic tumor/
trauma or genetic syndrome. Various factors may con-
tribute to childhood obesity.

A working definition of obesity in childhood has
been a BMI (weight in kilograms divided by the square
of the height in meters) greater than the 85% percentile.
Morbid or severe obesity is defined as being character-
ized by a BMI above the 99 percentile for people of
a given age and gender (Kiess et al., 2001).

Obesity does not present itself only as a cosmetic
limitation as many people may think but more impor-
tantly it is a problem which is associated with serious
medical and psychosocial consequences. Despite the
fact that these consequences usually appear in adult-
hood, their causes are predominantly rooted in child-
hood - due to childhood obesity. Kiess et al. (2001)
highlights some of these conditions as being poor self
image, social isolation, autoaggression, suicidal tenden-
cies, promiscuity, drug and alcohol addition, bulimia,
binge eating, smoking, etc.

Therapeutic strategies that target childhood obesity
include psychological and family therapy interventions,
life style/behaviour modification and nutrition educa-
tion. The role of regular exercise programs additionally
needs to be emphasized. Successful therapy for obese
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children has to include reduction of inactivity, promo-
tion of a more active lifestyle, adequate diet and psycho-
logical support (Kiess et al., 2001).

When prescribing physical activity it is important to
determine the intensity, duration, frequency and type of
physical activity (aerobic/anaerobic) that meets the indi-
vidual needs of the client. The general rules for physical
activity prescription are described by Parizkova, Maf-
feis and Poskitt (2002) as being “aerobic exercise with
a lower intensity than 60% of the maximum heart rate
(or VO,,,,,) and a duration of at least 30 minutes re-
peated with a frequency of 3 days/week”.

This study proposes a plan of physical activity for
obese children and their parents. Appropriate changes
in lifestyle such as an improved diet and an increase in
regular physical activity are sometimes enough to de-
crease excess weight in children with obesity.

In the Czech Republic there is special spa for treat-
ing childhood obesity. Children spend six weeks in this
spa and all therapy is paid by an insurance company.
The spa therapy is complex and is based on three main
blocks - motion, diet and psyche. Spa therapy usually
consists of a plan of physical activity, diet and psycho-
logical treatment. There is a team of specialists such as
a doctor, a diet specialist, a nurse, a physiotherapist and
a clinical psychologist. Obese children from our research
project had the following program during a six week
period of spa therapy in Spa Bludov: morning exercise
(seven times a week - 15 minutes), therapeutic group
physical training in a swimming pool (thrice a week - 20
minutes), swimming (once a week - 20 minutes), thera-
peutic group physical training (seven times a week - 40
minutes), therapeutic physical training with equipment
(thrice a week - 20 minutes), massage with a REDOR
instrument (five times a week - 10 minutes) and control
cross country walking (seven times a week - 2 hours).
The food was divided into six parts during each day,
built up according to the principle of a reducing diet
specific for age and gender. The reduction diet includes
the value of 4000 kJ/day for children from 3 to 10 years,
6000 kJ/day for children from 10 to 15 years and 7000
kJ/day for children from 15 to 18 years. They recieve
a lot of vegetables and roughage.

It is known that this spa therapy improves body
weight and BMI but it remains unclear what influence
this spa therapy may have on the muscular development
and general physical fitness of children with obesity.
Development of muscular and general physical fitness is
necessary for learning and mastering skills in childhood
and also for lifespan physical ability.

The aim of the study was to determine actual physi-
cal fitness in a group of obese children and evaluate the
influence of one month complex spa therapy on the
physical fitness of obese children.
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METHODS

Null hypothesis

The value of the Kraus-Weber test for minimal mus-
cular fitness and the index of the general physical fit-
ness of obese children aren’t different from the value of
the Kraus-Weber test for minimal muscular fitness and
the index of the general physical fitness of non obese
children.

Research questions

Will obese children achieve the index of general
physical fitness and norm total score of the Kraus-We-
ber test for minimal muscular fitness at the beginning
of complex spa therapy?

How will the index of general physical fitness and
the total score of the Kraus-Weber test for the minimal
muscular fitness of obese children change at the end of
complex spa therapy?

Will obese children achieve the index of general
physical fitness and norm total score of Kraus-Weber
test for minimal muscular fitness at the end of complex
spa therapy?

Participants

The children involved in this study were the children
who spent 6 weeks in Spa Bludov in the Czech Repub-
lic receiving treatment for obesity. It was a group of 33
obese children (16 girls and 17 boys), aged 11-15 years,
the average age was 13.5 years, and there was a minimal
BMI > 90th percentile according to CDC (Mei, Grum-
mer-Strawn, Pietrobelli, Goulding, Goran, & Dietz,
2002). Of these, 7 children were excluded because of
illness or early departure from the Spa. Our research
group includes a total of 26 obese children. From the
school in the village Horka nad Moravou in the Czech
Republic, 23 non obese children were integrated as
a control group into our research project.

Measurement

For measurement of muscular fitness, the Kraus-
Weber test for minimal muscular fitness was used. It
includes six specific tests, e.g. a test of “lower abdomi-
nal strength” (Psoas = P), “upper abdominal strength”
(A+), “abdominal muscle strength” (A-), “upper back
muscles” (UB), “lower back muscles” (LB) and “back
and hamstrings” (BH) test. The performance of each
test is exactly described and classified by points. The
maximum score of this test is 50 points and any child
with average muscular fitness should obtain the full 50
points (Mathews, 1973).

For measurement of general physical fitness the
motor test for the measurement of general physical fit-
ness by Revenda and Spicak (1984) which is originally
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Czech, was utilised. This test includes eight specific ex-
actly defined tests, e.g. “forward bend - standing up with
trunk rotation repeatedly”, “hold on pull up”, “static
long jump”, “running 4 x 10m”, “running 5 x 20m”,
“throwing a ball weighing 2 kg”, “knee bend - push up
- knee bend - stand” and “sit ups”. The performance of
each test is classified by points specific for a child’s age
and gender and then the index of general physical fitness
for children is calculated. We used only 6 subtests due to
lack of children’s free time in the Spa. The norm value
means the index of general physical fitness. The most
frequently occurring interval within the healthy popula-
tion of children is 40-60 points. The average perform-
ance of general physical fitness is 400 (8 x 50 points)
with an interval of + 80, i.e. 320-480 points in case all
8 tests are evaluated. In case one modifies the number

TABLE 1
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of the test for, e.g. 6, the point value is also modified (6
tests = 6 x 50 = 60, i.e. 240-360 points).

Statistical analysis

Each test has specific classification on points. An
arithmetical mean and standard deviation for the formu-
lation of basic statistical characteristic was used. It was
applied using a dependent paired T-test (Wilcoxon) for
comparing the value of the Kraus-Weber test for mini-
mal muscular fitness and the test of the general physi-
cal fitness of the same group of obese children before
and after spa therapy. An independent unpaired U-test
(Mann-Whitney) was used for the comparison of the
group of obese children and the control group before
and after spa therapy. The result of this testing is at the
level of statistical significance.

The basic statistical value of the Kraus-Weber test for the minimal muscular fitness of obese and non obese children

Group of obese children (n = 26) Control group of non obese children (n = 23)
M SD M SD p
P 8.37 2.76 9.35 1.23 0.54
A+ 8.74 2.67 9.83 0.39 0.59
A- 9.44 2.12 9.96 0.21 0.84
UB 10.00 0.00 9.96 0.21 0.79
LB 9.56 1.95 10.00 0.00 0.65
BM -1.00 1.78 0.00 0.00 0.07
Total 45.11 7.65 49.09 1.56 0.04*
Legend
n = number of participants
M = arithmetic mean
SD = standard deviation
p = level of statistical significance (* < 0.05)
P, A+, A-, UB, LB, BM = subtests of Kraus-Weber test for minimal muscular fitness
TABLE 2
Basic statistical value of the test of the general physical fitness of obese and non obese children
Group of obese children (n =26) | Control group of non obese children (n = 23)
M SD M SD p
Forward bend 38.92 9.44 46.21 7.49 0.018*
Pull up 23.73 20.77 35.78 15.43 0.074
Sit ups 31.92 13.57 49.07 5.82 0.000**
Long jump 30.15 11.82 43.00 5.48 0.000**
Knee bend 25.27 9.16 48.29 5.99 0.000**
Running 4 x 10m 38.08 13.42 43.86 7.15 0.244
Total 188.08 55.67 266.21 30.74 0.000%*
Legend

n = number of participants

M = arithmetic mean

SD = standard deviation

p = level of statistical significance (* < 0.05, ** < 0.001)

Forward bend, pull up, sit ups, long jump, knee bend, running 4 x 10m = subtests of test of general physical fitness.
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RESULTS

We determined a statistically significant lower total
score on the Kraus-Weber test in the group of obese
children, but also the value of all subtests except for the
UB subtest was worse in the group of obese children
compared with the non obese group. The statistically
significant difference in the index of general physical
fitness (total score) on the level of statistical significance
0.001 was determined between the group of obese and
non obese children. The group of obese children be-
fore spa therapy had a significantly lower total score
of general physical fitness than the group of non obese
children. Also the point value of all subtests was statisti-
cally significantly lower in the group of obese children
(TABLE 1 and 2).

In the beginning of spa therapy only 11 children of
26 achieved the norm value of the Kraus-Weber test
for minimal muscular fitness and 5 children achieved
the norm value of the index of general physical fitness
(= norm value). The point value increased after complex
spa therapy. The norm value of the Kraus-Weber test
was achieved by 18 children and index of general physi-

TABLE 3
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cal fitness (= norm value) was achieved by 12 children
(TABLE 3 and 4).

The total value of the Kraus-Weber test and its
subtest “BH” was significantly different after one month
complex spa therapy. The total value of the test of gen-
eral physical fitness and each subtest except for “run-
ning” and “the long jump” was statistically significantly
different (TABLE 5 and 6).

TABLE 5

The point value of each subtest and the total value of
the Kraus-Weber test for the minimal muscular fitness of
obese children before and after complex spa therapy

Before | After | Legend
P 3.37 915 P, A+, A- UB, LB, BH = subtests of the
Kraus-Weber test for minimal muscular
A+ 8.4 | 9.44 fitness
A- 9.4 | 9.63 Before = point value measured before
UB 10.0 | 10.00 complex spa therapy
After = point value measured after com-
LB 9.56 | 9.63 plex spa therapy
BH** -1.00 |-0.56 * = level of statistical significance 0.01
TOTAL* | 45.11 | 47.30 ** = level of statistical significance
0.05

Point value and norm value of the Kraus-Weber test for the minimal muscular fitness of obese children before and

after complex spa therapy

n 1 2 3 4 5 6 7 8 9 10 11 12 | 13

Before | 50 | 46 | 50 | 50 | 50 | 50 | 44 | 43 | 39 | 45 50 | 46 | 30

After 50 | 46 | 50 | 50 | 50 | 50 | 48 | 50 | 50 | 50 | 50 | 50 | 28

n 14 | 15 16 17 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26
Before | 44 | 50 | 50 | 50 | 46 | 50 15 50 | 47 | 39 | 47 | 42 | 45
After 45 | 50 | 50 | S0 | 46 | 50 | 22 | 50 | 50 | 44 | 48 | 50 | 50
Legend

n = number of participants

50 = participants with points of norm value of Kraus-Weber test for minimal muscular fitness (50 points)

TABLE 4

Point value and norm value (index of general physical fitness) of the test of general physical fitness of obese children

before and after complex spa therapy

n 1 2 3 4 5 6 7 8 9 10 11 12 13
Before | 152 | 141 | 273 | 257 | 215 | 270 | 197 | 101 | 230 | 182 | 232 | 182 | 133
After 201 | 170 | 297 | 295 | 254 | 276 | 214 | 134 | 295 | 258 | 248 | 212 | 157
n 14 15 16 17 18 19 | 20 21 22 | 23 | 24 | 25 | 26
Before | 116 | 211 | 284 | 226 | 215 | 208 | 158 | 108 | 250 | 123 | 128 | 132 | 166
After 136 | 219 | 288 | 288 | 204 | 260 | 185 | 150 | 289 | 196 | 195 | 235 | 281
Legend

n = number of participants

240-360 points = participants with points of index of general physical fitness (norm value of the test)
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TABLE 6

Differences of value of each subtest and total index of
the general physical fitness of obese children before and
after spa therapy

Before After
Forward bend** 38.92 53.88
Pull up* 23.73 31.08
Sit ups*® 31.92 37.15
Long jump 30.15 31.85
Knee bend** 25.27 32.15
Running 38.08 42.23
Total** 188.08 228.35

Legend

Forward bend, pull up, sit ups, long jump, knee bend, running =
subtests of the test of general physical fitness

Axis x = subtests and index of general physical fitness

Axis y = points for each test and total index

Before = value measured before complex spa therapy

After = value measured after complex spa therapy

* = level of statistical significance 0.01

** = |evel of statistical significance 0.001

DISCUSSION AND CONCLUSION

The aim of this study was to assess the muscular
and physical fitness of obese children and to evaluate
the influence of one month complex spa therapy on this
value of muscular and physical fitness. The Kraus-Weber
test for minimal muscular fitness and the test of general
physical fitness by Revenda and Spicak were utilised for
confirmation of our hypothesis and our research ques-
tions.

A group of obese children spent one month in Spa
Bludov in the Czech Republic in order to treat obesity
by means of the reduction of weight. The complex spa
therapy included physical fitness, diet and psychologi-
cal treatment.

With reference to the physical fitness of obese chil-
dren Deforche et al. (2003) reported that the perform-
ance of obese children is inferior on all tests requiring
propulsion or lifting of the body mass compared with
their non obese counterparts. The findings of the latter
author are confirmed in this study. Obese children from
our research group had significantly lower levels of mini-
mal muscular fitness and general physical fitness before
complex spa therapy than the group of non obese chil-
dren. From our results the statistically significant differ-
ence in the index of general physical fitness (total score)
on the level of statistical significance 0.001 between
obese and non obese children was found. The group of
obese children showed a statistically significantly lower
score in each subtest. A statistically significant differ-
ence emerged in the total score of the Kraus-Weber test
for minimal muscular fitness on the level of statistical
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significance 0.05 before complex spa therapy compared
with non obese children. The differences of other point
scores of each subtest between the groups of obese and
non obese children weren’t statistically significant, but the
points were also lower in obese children. We didn’t deter-
mine statistically significant differences, probably due to
more subjective tests and less sensitive tests such as the
Kraus-Weber test for minimal muscular fitness is.

We evaluated how many children achieved the index
of general physical fitness and a normal total score of
the Kraus-Weber test for minimal muscular fitness before
complex spa therapy. The investigations found that only
5 children of the 26 obese children achieved the index
of general physical fitness before spa therapy (240-360
points for 6 subtests) and only 11 children from the
group of 26 obese children achieved the normal total
score of the Kraus-Weber test for minimal muscular fit-
ness (50 points).

When the influence of spa therapy on muscular and
physical fitness was evaluated it emerged that spa thera-
py provided a means by which the level of muscular and
physical fitness can be increased with the exception of
a certain reduction of weight after complex spa therapy.
The results demonstrate big differences between the
value before and after spa therapy of obese children in
the index of general physical fitness and each subtest.
There is a change of the value of the “pull up” and also
of “sit ups” on the level of statistical significance 0.01,
next change of the value of “knee bend” on the level
of statistical significance of 0.001 and a very important
change of the value of the “forward bend” and the “total
value” before and after spa therapy on the level of sta-
tistical significance 0.0001. Participants achieved better
point value after complex spa therapy in all the results.
Statistically significant differences are apparent also in
the total score of the Kraus-Weber test for the minimal
muscular fitness of obese children before and after spa
therapy on the level of statistical significance 0.01 and
the statistically significant differences of subtest “BH”
on the level of statistical significance 0.05. The point
score of all subtests indicated improvement after com-
plex spa therapy.

We determined whether obese children achieved
the index of general physical fitness and the norm total
score of the Kraus-Weber test for minimal muscular fit-
ness after complex spa therapy. From the results it is
clear that 12 children of 26 obese children achieved the
index of general physical fitness (240-360 points) after
complex spa therapy. It is 7 children more than before
complex spa therapy. The norm, consisting of the total
score of Kraus-Weber test for minimal muscular fitness
after complex spa therapy, was achieved by 18 children,
which is 7 more children than before complex spa ther-
apy. The complex spa therapy improved the norm total
score of both tests.
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Spa therapy targets the areas of diet, physical activity
and psychotherapy. It can be said that spa therapy may
be a more effective method for the treatment of obes-
ity due to the fact that children are not alone in their
attempt to accomplish tasks such as reduction of body
weight but spend six weeks living in an environment that
includes other children with the same problem. They are
also with medical personal who are experts in this field
and know how to help them.

The level of physical activity of obese children in
normal life was not evaluated in this study. According
to the Australian study of Trost, Kerr, Ward and Pate
(2001) it can be stated that obese children report signifi-
cantly lower levels of physical activity, they are involved
in significantly fewer community organizations promot-
ing physical activity and they are significantly less likely
to report their father or male guardian as being physi-
cally active. It is therefore important to assist in the
promotion of physical activity for obese children and
to endeavour to boost self efficacy perceptions regard-
ing exercise. It is also important to increase awareness
of physical activity and access to related community
programs and to increase the parental model of physical
activity. A proposed plan of physical activity for obese
children and advice for their parents is presented in Ap-
pendix 1.

The Kraus-Weber test for minimal muscular fitness
was utilised to evaluate part of the physical fitness of
obese children - muscular fitness. This test was selected
due to the number of associated advantages with this
method such as the simplicity of its administration, the
use of minimal equipment and the fact that it permits
a quick method for testing a pupil. The test of general
physical fitness by Revenda and Spi¢ak (1984) is an
older test but it was assembled with consideration for
children with some respiratory problems. According to
Ebbeling et al. (2002) obese children often report res-
piratory problems.

At the end of this discussion an interesting question
which Burniat (2002) presented in his study comes to
mind, “whether low levels of physical activity are the
consequence or cause of obesity - or both”.
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VLIV MESICNI KOMPLEXNI LAZENSKE LECBY
NA POHYBOVOU A TELESNOU
ZDATNOST U DETI S OBEZITOU
(Souhrn anglického textu)

Obezita v détstvi i v dospélosti prinasi spoustu zdra-
votnich problémi. Obezita v détstvi je také spojovana
s mnoZstvim potencidlnich zdravotnich a psychosocial-
nich komplikaci stejné jako je rizikovym faktorem pro
narust morbidity a predCasného umrti v dospélosti.
V poslednich letech prevalence obezity mezi détmi
a adolescenty dramaticky stoupla predevSim diky ne-
zdravému Zivotnimu stylu. Cilem studie je poskytnout
zakladni informace o vyskytu, prevenci a 1éCb€ détské
obezity zaméfené predevS§im na fyzickou zdatnost, po-
psat komplexni lazenskou 1écbu ve Statnich 1é¢ebnych
laznich Bludov zahrnujici program pohybové aktivity,
dietni opatfeni a psychologickou terapii a zjistit efekt
meésicni lazenské 1é¢by na svalovou zdatnost a télesnou
vykonnost obéznich déti. Tato studie zahrnuje skupinu
26 obéznich déti, které podstoupily komplexni lazen-
skou 1é¢bu, a kontrolni skupinu neobéznich déti. Pred
a po lazenské 1é¢bé byla méfena svalova zdatnost a té-
lesna vykonnost obéznich déti pomoci Kraus-Weberova
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testu minimalni svalové zdatnosti a testu obecné télesné
vykonnosti. Vysledky byly srovnany s hodnotami nameé-
fenymi u kontrolni skupiny neobéznich déti. Z vysledki
studie vyplyva, ze mési¢nini komplexni lazenska 1écba
ma velky vliv na svalovou zdatnost a télesnou vykonnost
obéznich déti.

Klicovd slova: détskd obezita, pohybovd a télesnd zdatnost,
komplexni ldzeniskd lécha v Ceské republice.

Contact:
Mgr. Zuzana Macakova
macakovaz@seznam.cz

105



106

Appendix 1

Our proposal of a plan of physical activity for obese chil-
dren for one week and some advice for their parents

Boy, 14 years, height 168cm, weight 90kg, BMI = 31.9,
95" percentile

General rules such as:

e going to school by walking or by bicycle - avoid go-
ing by bus or car,

e if the child lives in a flat - use stairs instead of using
the lift each time,

e participation in house work,

seta limit for using the computer (playing computer

games) - 30 minutes/day,

set a limit for watching TV - 1 hour/day,

have breakfast each morning,

daily regular hot lunch at the same time each day,

supper 2 hours before going to bed,

each day have a small snack (fruit, vegetable, yo-

gurt,...) in the morning and in the afternoon.

Proposal of the plan of physical activity

My proposal for the beginning is:

e first and second week - morning exercise and physi-
cal education in class,

e third week - add swimming and one day of physical
activity during the weekend,

e fourth week - add team game or regular sport activ-
ity,

o fifth week - complete entire physical activity plan.
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Morning Afternoon

Monday morning warm team games, some
up and stretching regular sport, children’s
exercise games outside, etc.

15 minutes (1.5 hour) (training in-
cludes warm up, stretch-
ing exercise, improve-
ment of general skills and
physical fitness, exercise
for strength, etc.)

Tuesday morning warm walking 15 minutes to
up and stretching swimming pool - swim-
exercise ming 1 hour, walking
15 minutes 15 minutes to home
physical education
classes at school
(45 min.)

Wednesday | morning warm up team games, some regu-
and stretching exer- | lar sport, children’s game
cise 15 minutes outside, etc. (1.5 hour)

(training includes warm
up, stretching exercise,
improvement of general
skills and physical fitness,
exercise for strength, etc.)

Thursday morning warm up walking 15 minutes to
and stretching exer- | swimming pool - swim-
cise 15 minutes ming 1 hour, walking
physical education 15 minutes to home
classes at school
(45 min.)

Friday morning warm up relaxation and day off
and stretching exer-
cise 15 minutes

Saturday morning warm up half day trip by bicycle
and stretching exer- | house work and work
cise 15 minutes in the garden

Sunday morning warm up half day trip by foot

and stretching exer-
cise 15 minutes
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Regular physical activity (PA) reduces the risk of morbidity and mortality from a number of chronic diseases;
howeyver, the PA of a majority of adults does not meet minimal health related recommendations. University students’
PA patterns had carryover effects on PA in their adulthood. The purpose of this study was to identify the differences
in physical activity (PA) between Olomouc and Beijing university students. Methods - the International Physical
Activity Questionnaire, which is long and in a self-administered format, was used to test the PA of Olomouc students
(n =482, 291 females and 191 males) and Beijing university students (n = 199, 84 females and 115 males). Basic
descriptive statistics and the Mann-Whitney U test were applied to describe and compare the PA levels. Results - the
prevalence of physical inactivity was 5.8% in the Olomouc university population and 15% in the Beijing university
population. Male students in Olomouc reported as follows: (Mdn = 5682; M = 6456 MET - min/week), followed
by Olomouc female students in Olomouc (Mdn = 3903; M = 5296 MET - min/week). In the Beijing sample, male
students reported (Mdn = 2274; M = 2843 MET - min/week) which was also higher than the results of their female
students (Mdn = 1504; M = 1981 MET - min/week). Most students in Olomouc (66.8%) are highly physically active,
while most students (52.5%) in Beijing are moderately active. Conclusion - Olomouc students are more physically
active than Beijing university students. Future research should develop intervention strategies to help more Chinese
students adapt an active lifestyle. There should be a cultural modification of the questionnaire and a test-retest of the

Chinese version of the IPAQ questionnaire.

Keywords: IPAQ, MET - min/week, walking, moderate and vigorous physical activity, physical activity preferences.

INTRODUCTION

It is widely accepted that regular physical activity
(PA) reduces the risk of morbidity and mortality from
a number of chronic diseases (Biddle, Gorely, & Stensel,
2004; Blair, Cheng, & Holder, 2001; Bouchard, Shepard,
& Stephens, 1994; Kesaniemi et al., 2001; Strong et al.,
2005). However, evidence shows that the contempo-
rary design of working and living environments has sig-
nificantly reduced demand for PA. Modernization has
caused a new kind of human being: the sedentary being.
Our sedentary lifestyle has produced a dramatic increase
in overweight and obese individuals, thus creating a high
risk for their poor health. There is a comprehensive list
of health conditions whose risk is increased by an inac-
tive lifestyle. For example: coronary heart disease, type
II diabetes, hypertension, colon cancer, depression, and
osteoporosis.

However, for the majority of adults, the amount of
PA required while performing daily occupational and
personal activities is no longer sufficient for maintain-

ing sound fitness. Meanwhile, there is little doubt that
the majority of people do not meet minimal recommen-
dations for PA, and what is even worse, a significant
minority reports very little or no physical activity at all
(USDHHS, 1996; WHO, 2000). Public health profes-
sionals have been making tremendous efforts to pro-
mote PA in the general population to combat diseases
related to physical inactivity. Unfortunately, significant
increases in PA levels within the general population still
remain to be seen. Changing the general population’s
PA behavior seems to be a battle that cannot be easily
won.

Research results have indicated that university stu-
dents’ PA patterns have had carryover effects on PA
in their adulthood (Calfas, Sallis, Lovato, & Campbell,
1994). Researchers found that 84.7% of those who ex-
ercised regularly at university were still physically active
5 or 10 years later. Researchers also found the same
trend among those who were inactive - 81.3% of those
who were physically inactive as university students also
maintained a sedentary lifestyle afterwards (Sparling &



108

Snow, 2002). However, university students’ PA levels
are not higher than those of the general population.
Therefore, having a clear picture of university students’
PA patterns is crucial for intervening to change their
PA lifestyles.

The Czech Republic and China represent different
cultures. There are a lot of differences between these
two countries, from their geography and history to their
political status, economic development, attitudes toward
religion, and their educational systems. All these factors
can affect the PA among university students. Knowing
the differences will help us to learn from each country’s
strong points to offset their weaknesses.

However, if we go through the international litera-
ture on PA, most of the researches have been from the
USA, the UK, Canada, and other Western industrialized
countries, but only a very few have been from the Czech
Republic and China, and even fewer have focused on the
university population. Therefore, it is very important to
describe PA patterns among the Czech and Chinese uni-
versity populations. The present study would be the first
study that investigates the similarity and difference of
PA between Olomouc and Beijing university students.

The objective of this study was to identify the differ-
ences of physical activity between Olomouc and Beijing
university students. It was hypothesized that there is no
difference in the PA of Olomouc and Beijing university
students. Another aim of this study was to find the most
preferred kinds of PA of these students.

METHODS

Population studied

The samples in this study were from Beijing and Olo-
mouc. The participants in the Chinese sample (n = 199,
84 females and 115 males who are sophomores) were
randomly selected from 4 universities in Beijing. Stu-
dents who majored in physical education and sports
were excluded, because according to their curriculum,

TABLE 1
The characteristics of Olomouc and Chinese samples
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they have training and sports related classes at least 4
times a week which made them much more physically
active than normal university students. All the data
was collected in March 2007. All Beijing students were
provided the Chinese version of the IPAQ, which has
a long, self-administered format. There is no standard-
ized Chinese version of the IPAQ. The IPAQ used was
a version, the translation of which was organised by Qu
and Li in the year 2004. At that time a test of the valid-
ity and reliability of the IPAQ was done on the Chinese
university population (Qu & Li, 2004).

The participants belonging to the Olomouc sam-
ple (n =482, 291 females and 191 males aged 17-22)
were selected based on a national survey “The physical
activity and inactivity of the inhabitants of the Czech
Republic in the context of behavioral changes, no:
6198959221” (Fromel et al., 2005). Years of education
and body mass index were used as inclusive criteria
(TABLE 1). All Olomouc students were provided the
standardized Czech version of the questionnaires.

This comparative study was approved by the Institu-
tional research ethics committee of Palacky University.
The study was voluntary and no incentives were paid to
the participants.

Data collection

The general characteristics of the participants were
asked for in this part. The participants were to volun-
tarily answer questions about their gender, age, height,
weight, years of education and organized sports partici-
pation status.

The long version of the International Physical Activ-
ity Questionnaire (IPAQ) was used to assess PA and can
be used internationally to obtain comparable estimates
of PA. It also has been tested for reliability and validity
and used in a number of international research projects
(Craig et al., 2003). There are two versions of the ques-
tionnaire: the short version and the long version. The
long version provides the more detailed information of-
ten required in research work or for evaluation purposes.

¢ - Olomouc ? - Beijing d - Olomouc J" - Beijing

(n=291) (n=84) (n=191) (n=115)

M SD M SD M SD M SD
Age (years) 19.71 1.48 19.95 1.00 20.10 1.39 20.45 0.93
Height (cm) 165.59 6.37 163.49 5.62 177.58 6.38 174.36 5.33
Weight (kg) 56.75 5.95 53.17 6.04 69.62 6.80 63.57 7.48
BMI (kg/m?) 20.70 1.91 19.86 1.65 22.07 1.77 20.88 1.96
Legend
M - mean

SD - standard deviation
BMI - Body Mass Index
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The IPAQ measures the frequency, duration, and level
of intensity of physical activity in the preceding seven
days. With the IPAQ, metabolic equivalents (METS)
over the preceding seven days can be calculated. PA in
the contexts of work, transportation, at home and for
recreation or leisure is covered by the IPAQ. What’s
more, the IPAQ long version assesses an estimate of sit-
ting done on a typical weekday, weekend day and time
spent sitting during travel.

PA level (high, moderate and low) was calculated
following guidelines that have been set out by the IPAQ
executive committee for the preceding 7 days in the long
version (www.ipaq.ki.se). Following these guidelines,
individuals are considered to be moderately active if
they have performed a minimum of 3 days of vigorous
PA for at least 20 minutes per day, or a minimum of
5 days of moderate PA or walking of a least 30 minutes
per day, or a minimum of 5 days of any combination of
walking, moderate or vigorous PA accumulating a total
of at least 600 MET - min/week (IPAQ scoring pro-
tocol - www.ipaq.ki.se). Individuals are highly active
if they have performed vigorous PA for a minimum of
3 days, accumulating at least 1,500 MET - min/week,
or a minimum of 7 days of any combination of walking,
moderate or vigorous PA accumulating a total of at least
3,000 MET - min/week. Individuals that do not meet
these criteria are low on the scale of activity.

Questions regarding PA preference were placed in
the form of open questions such as: “What sports activ-
ity do you participate in most regularly?” and “Which

TABLE 2
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sport would you like to participate in if given the op-
portunity?”

Data analysis

The objective of the present study is to describe and
compare the current status of PA among university stu-
dents in both the Czech Republic and China. Analyses
were stratified by gender and nationality. Descriptive
statistic measures (mean, median, standard deviation
and interquartile range) were applied to describe and
compare the PA levels. The Mann-Whitney U test was
used to find whether there were significant differences
between Olomouc students and Beijing students in the
total PA score (MET - min/week), walking, moderate
and vigorous sub scores (MET - min/week), domain sub
scores and sitting sub scores. According to the standards
which were suggested by the IPAQ executive committee,
the frequency categories used divided the PA level into
three groups: low, moderate and high.

RESULTS

Physical activity level

The TABLE 2 shows the mean and SD for each score
of PA covered by the IPAQ long vision. The highest val-
ue (median and mean) of the total PA score is reported
for Olomouc’ male students (Mdn = 5682; M = 6456
MET - min/week) followed by Olomouc female stu-
dents (Mdn = 3903; M = 5296 MET - min/week). The

Level of PA (MET - minutes/week) of Olomouc and Beijing university students aged 17-22

? - Czech ? - Chinese Jd - Czech d - Chinese

(n=291) (n=84) (n=191) (n =115)

Midn IQR Midn IQR Midn IQR Mdn IQR
Total physical activity score
Total PA (MET - min/week) 3903 5571 1504 1861 5682 6432 2274 3093
Walking, moderate and vigorous PA
Walking (MET - min/week) 683 2772 668 1306 1980 3366 825 2178
Moderate (MET - min/week) 1020 2405 420 660 1380 3280 520 1000
Vigorous (MET - min/week) 720 2160 0 420 1440 3420 180 720
Domain sub scores of PA
Job related (MET - min/week) 0 990 0 0 0 3086 0 0
Transportation  (MET - min/week) 897 1220 396 717 990 1616 594 1194
Home related (MET - min/week) 375 1140 60 210 255 1215 70 210
Leisure time (MET - min/week) 260 2302 638 793 1859 2677 960 1695
Sitting
Sitting (weekdays) min/day 360 1080 480 210 300 240 480 240
Sitting (weekend) min/day 300 1200 360 960 240 240 480 3000

Legend

Mdn - median

IQR - interquartile range
PA - physical activity
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same situation is shown in the Beijing sample, namely
that males (Mdn = 2274; M = 2843 MET - min/week)
are more physically active than females (Mdn = 1504,
M = 1981 MET - min/week). However, both male and
female Beijing students’ total PA levels are relatively
lower than those of Olomouc students. Even Olomouc
females are much more active than male students in
Beijing (TABLE 2).

As for walking, moderate and vigorous PA, Olomouc
males are most active in all three of these sub categories
of PA. Considering gender differences, statistics show
that males are more active than females in both the Olo-
mouc sample and the Beijing sample. As for differences
by nationality, Olomouc data are higher than Beijing
data in every sub score and the magnitude of the differ-
ences is large.

Regarding the sub scores according to domain, i.e.
pertaining to job, transportation, home and leisure time
PA, the PA scores of Olomouc participants in every do-
main are higher than Beijing participants. Males show
a higher score of PA in each domain than females, ex-
cept for Olomouc females (Mdn = 375; M = 883 MET -

TABLE 3
Comparison of Mann-Whitney U test
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min/week) for whom is shown a slightly higher amount
of home related PA than is the case for Olomouc males
(Mdn = 255; M = 878 MET/week). The ranking of PA
scores within these four domains of the Olomouc sam-
ple is as follows: leisure time PA, job related PA, trans-
portation PA, and home related PA, while the ranking
of the Beijing sample is in the following order: leisure
time PA, transportation PA, job related PA, and home
related PA.

As to the sitting time which is an additional indica-
tor/variable and is not included as part of any summary
score of physical activity: among all the samples, the
means of weekday sitting time are higher than at the
weekend, which differs from the results of a previous
study in which it was demonstrated that university stu-
dents spent less time sitting weekdays than over the
weekend (Behrens & Dinger, 2003; Wang, Sun, & Dai,
2006). Beijing students spend more time sitting than
Olomouc students both weekdays and at the weekend,
regardless of gender. It is interesting to note that Beijing
male students sit longer than their female counterparts
both on weekdays and at the weekend.

Olomouc ¢ Beijing ¢ Olomouc ¢ Olomouc &
X X X X
Olomouc & Beijing &  Beijing ? Beijing &
Total physical activity score
Total .000* .006* .000* .000*
Intensity sub scores
Walking .386 127 .000* .000*
Moderate .034* .061 .000* .000*
Vigorous .001* .064 .000* .000*
Domain sub scores
Job related physical activity 156 .070 .028* .029*
Transportation physical activity .043* .040* .000* .000*
Housework physical activity .033* 515 .000* .000*
Leisure time physical activity .003* .010* .000* .000*
Sitting
Sitting time (weekdays) .002* 522 .000* .000*
Sitting time (weekend) .017* .109 .014* .000*

Legend
* Statistically significant at the 0.5 level

TABLE 4

Portion of students (%) with low, moderate and high level of PA

Olomouc Beijing

I+ e d(n=191) ¢ (n=291) g+ d(n=115) 2 (n=284)
Low PA 5.8% 5.2% 6.2% 15% 12.1% 19.0%
Moderate PA  27.4% 20.4% 32.0% 52.5% 47.4% 59.5%
High PA 66.8% 74.3% 61.9% 32.5% 40.5% 21.4%
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The Mann-Whitney U test was used to test the differ-
ences between medians. According to TABLE 3, there
are significant differences between Olomouc females and
males in their PA level, except for the walking sub score
and job related sub score. Within the Beijing sample, our
statistics show significant differences between females
and males in the total PA score, transportation score
and weekend sitting score. Statistics also show signifi-
cant differences between Olomouc females and Beijing
females in all sub scores. These significant differences
also are reported when Olomouc males are compared
with Beijing males.

According to the IPAQ scoring protocol, there are
three levels of physical activity proposed to classify
populations: low, moderate and high. TABLE 4 shows
the results of categorizing the PA level of Olomouc and
Beijing university students. The prevalence of physical
inactivity was 5.8% in the Olomouc population and 15%
in the Beijing university population. About 27.4% of Olo-
mouc students and 52.5% of Beijing students are mod-
erately active during all 7 days, and 66.8% of Olomouc
students are highly active, compared to 32.5% of Beijing
students. What should be noticed is that 19% of Beijing
female students are physically inactive.

Physical activity preferences

TABLE 5 shows the results of exercise preference
which is another important indicator used to explain PA
patterns. It is reported that Olomouc female students are
used to participating in aerobics, jogging and fitness and
wish to join in aerobics, dance and fitness if they have
a chance. While football, basketball and cycling are the
sports that Olomouc male students often participated
in, what they want to do is football, swimming and floor-
ball. For Beijing females, basketball, in-line skating and
badminton are the sports that they often participated
in. If they are given an opportunity, they would prefer
swimming, jogging and tennis. As for Beijing male stu-
dents, they usually participate in basketball, badminton

TABLE 5

Ranking of the most preferred types of physical activities
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and jogging, and if they had the opportunity, they would
choose swimming, tennis and football.

DISCUSSION

The present survey represents the first attempt to es-
timate the physical activity pattern among Olomouc and
Beijing university students. Our overall results indicate
that the prevalence of physical inactivity was 5.8% in the
Olomouc population and 15% in the Beijing university
population. Czech university students are much more
physically active than Chinese university students, and
most Olomouc students are highly physically active,
while most Beijing students are moderately active.

Before explaining these differences, some methodo-
logical issues need to be considered. In this study we
used questionnaires to assess PA. The use for self-report-
ing may have biased our results because of over or under
reporting on both topics. However, it is still not clear
whether the IPAQ questionnaire is suitable for Chinese
university students. There is still no official Chinese ver-
sion of the IPAQ questionnaire, although the version
which we used had been tested by other Chinese re-
searchers (Qu & Li, 2004), and the results showed that
it was suitable for the Chinese university population,
but this result was based on small sample validity and
reliability test, since only 39 university students partici-
pated in its validation. Moreover, cultural adaptations
and modifications weren’t carefully considered during
the translation. Therefore, when the Chinese students
took the questionnaires, many of them stated that they
found it hard to fill in the IPAQ questionnaire, because
they thought that the questionnaire was not close to
their real life.

Besides the limitation of the questionnaire, first of
all, the sport cultural differences might be one of the
reasons which can explain the differences. Thomas and
Yan (1995) and Yan and McCullagh (1999) found that

? - Olomouc d - Olomouc ? - Beijing J - Beijing
Rank (n=291) (n=191) (n=84) (n=115)
A B A B A B A B
1 Aerobics Aerobics Football Football Basketball ~ Swimming Basketball Swimming
2 Jogging Dance Basketball Swimming Skating Jogging Badminton  Tennis
3 Fitness Fitness Cycling Floorball Badminton Tennis Jogging Football
4 ‘Walking Tennis Walking Basketball Football Table tennis Skating Aerobic
5 Dance Floorball Fitness Fitness Tennis Basketball Table tennis  Basketball
6 Tennis Yoga Football Cycling Jogging Swimming Teakwood Badminton
Legend

A - What sports activity do you participate in most regularly?

B - Which sport would you like to participate in if given the opportunity?
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differences in culture had an influence on youth’s PA
motivation and PA patterns. The Chinese sports tradi-
tion is deeply affected by Chinese traditional philosophy
and culture with the aim of cultivating people’s body
and morality. The typical Chinese traditional exercises
are gentle exercise, as in the case, for example, of Daoyin
(physical and breathing exercises combined with self-
massage), as well as Tai-Chi and Qigong which pursue
the balance and unification of internality and externality,
spirit and figure, dynamic and static principles as well
as hardness and softness. To the contrary, the western
sports tradition is built based on physics and anatomical
science. Competitive and vigorous sports such as athlet-
ics, gymnastics, swimming, and ball games are the rep-
resentative western sports which pursue “Citius, Altius,
Fortius” (Li Liyan, 1992; Li Rong, 2002). Therefore,
when Chinese students participate in physical activity,
what they more focus on is the “internal” rather than the
“physical” outcome (La Forge, 1997), whereas Czech
students would prefer vigorous activity to build their
bodies. Secondly, the more self-effacing and modest val-
ues in Chinese culture could also have an effect (Bond &
Hwang, 1993). So, when Chinese students filled in the
questionnaires, they might have avoided the extreme an-
swers. However, some points indicate that when Czech
people respond to the questionnaires, they would like
to choose the positive answers (Fromel et al., 2004).
Finally, faced with the same questions, Chinese students
and Czech students might understand them differently,
which may also affect their responses.

Environmental factors included facilities, the pub-
lic transportation system, climate and campus safety
are also considered to be important determinants of
PA (Leslie, Sparling, & Owen, 2001; Nahas, Goldfine,
& Collins, 2003; Spence & Re, 2002; Wallace & Buck-
worth, 2003). There are big differences in the living
environment available to Czech as opposed to Chinese
university students. 99% of the Chinese participants, are
living at a university campus where classrooms, libraries,
canteens, shops, dormitories and sports gymnasiums are
all in one location. Students don’t need to walk a lot and
don’t even need to use any particular means of trans-
portation to get from one place to another. By contrast,
there is no such campus in the Czech Republic, where
classrooms, dormitories, libraries and sports facilities
are located separately, students need to walk, use vari-
ous means of transportation or cycle from dormitory
to classroom, and between the library, gymnasium and
supermarket. However, according to the IPAQ scoring
protocol, walking and transportation are two main sub
scores when calculating the total PA amount, especially
the walking sub score, based on our results, which oc-
cupied the largest percentage of the total PA amount.

In spite of all these explanations, we need to recog-
nize the reality that the physical activity level of Beijing
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university students allows us to feel no optimism, es-

pecially with regard to the female students there 19%

of whom were reported to be physically inactive. The

following strategies are recommended in order to change
their physical activity behavior:

1) Researchers found that the nature of PA history was
related to college students’ PA levels (Wallace, Buck-
worth, Kirby, & Sherman, 2000). Those who had
a positive PA history were more likely to continue
their engagement in PA while involved in higher edu-
cation (Hildebrand & Johnson, 2001). Organizing
physical education permeates the entire education
system and higher education in particular would
help students maintain an active lifestyle. Also, the
physical education curriculum can be adjusted ac-
cording to students’ interests.

2) Knowledge about activity and health is positively
correlated to PA involvement. Emphasizing health
education will help students know the benefits of PA
and the harm caused by an inactive lifestyle.

3) Heavy academic study was considered to be one
of the barriers associated with participation in PA
among the university population, especially among
Chinese university students (Tan, 2007). Lowering
the academic burden will give students more time to
participate in PA.

4) Social support was a significant contributor to PA
for both male and female students (Buckworth &
Nigg, 2004; Leslie, Sparling, & Owen, 2001; Wallace,
Buckworth, Kirby, & Sherman, 2000). Support from
the family was very important to female students,
while, support from friends, on the other hand, was
more useful for male students. Support from family
and friends can be considered for inclusion into the
intervention program.

5) Arranging university and community sports facilities
also plays a crucial role in encouraging students to
participate in PA. Because students usually do not
have a typical 9 am to 5 pm schedule, their PA be-
havior may occur at different times on different days
(Buckworth & Nigg, 2004). Therefore extending the
opening times of facilities will make students’ par-
ticipation much easier. Meanwhile, if sports centers
hired professionals to guide students’ fitness activi-
ties, it would stimulate their participation.

PA preference was another indicator for estimat-
ing PA patterns. This indicator is important because
it can provide guidelines for future curriculum design
for physical education programs to greatly facilitate stu-
dents’ participation in PA. Corbin (2002) pointed out
that there was a huge gap between what students learned
in physical education programs and what they preferred
to use for maintaining their health. The present research
identified the exercises in which students most com-
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monly engaged and wish to participant. Researchers
can attempt to modify university physical education
programs using the results of university student exercise
preferences.

CONCLUSION

Olomouc university students are more physically
active than Beijing university students. The prevalence
of physical inactivity was 5.8% in Olomouc’ univer-
sity population and 15% in Beijing university popula-
tion. Olomouc male students reported the following:
(Mdn = 5682; M = 6456 MET - min/week), followed
by female students (Mdn = 3903; M = 5296 MET -
min/week). While in the Beijing sample, male students
reported (Mdn = 2274; M = 2843 MET - min/week)
which also represents higher participation than that of
female students (Mdn = 1504; M = 1981 MET - min/
week). Most Olomouc students (66.8%) are highly
physically active, while most Beijing students (52.5%)
are moderately active. Further research should be done
to develop intervention PA programs to help Chinese
students increase their PA level. It is also recommended
that future research be done to establish a version based
on cultural modification and then test-retest the IPAQ
questionnaire’s Chinese version.
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SROVNANI POHYBOVE AKTIVITY
UNIVERZITNICH STUDENTU Z OLOMOUCE
A PEKINGU POMOCI MEZINARODNIHO
DOTAZNIKU K POHYBOVE AKTIVITE
(Souhrn anglického textu)

Optimalni pohybova aktivita (PA) se podili na snizo-
vani realného rizika nemocnosti a imrtnosti, pfedev§im
u mnoha civiliza¢nich a chronickych chorob. Avsak
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uroven pohybové aktivity vét§Siny dospélych nedosahuje
minimalnich zdravotné orientovanych doporuceni k rea-
lizaci PA. PA v mladi a dospivani maji vyznamny vliv
na PA provadénou v dospélosti. Hlavnim cilem této stu-
die bylo najit rozdily v PA olomouckych a pekingskych
univerzitnich studentil. Ke sledovani a hodnoceni PA
olomouckych (n = 482, 291 Zen a 191 muzi) a peking-
skych studentd (n = 199, 84 Zen a 115 muzi) byl pouzit
IPAQ - mezinarodni dotaznik k pohybové aktivité (dlou-
héa administrativni verze). Pro analyzu a srovnani urov-
né PA mezi olomouckymi a pekingskymi studenty byly
pouZzity zakladni statistické veliCiny a Mann-Whitney
U test. U pekingskych studentii byl zjiStén vyssi vyskyt
pohybové inaktivity (15 %) neZ u studentd olomouckych
(5,8 %). Olomoucti studenti vykazuji nejvyssi uroven PA
(Mdn = 5682; M = 6456 MET - min/tyden), nasleduji
olomoucké studentky (Mdn = 3903; M = 5296 MET -
min/tyden), aZ pak studenti (Mdn = 2274; M = 2843
MET - min/tyden) a studentky (Mdn = 1504; M = 1981
MET - min/tyden) z Pekingu. V&tSina olomouckych
studentl (66,8 %) je vysoce pohybové aktivni, zatim-
co pekingsti studenti (52,5%) realizuji spiSe PA stfedni
intenzity. Olomoucti studenti jsou v priméru vyrazné
pohybové aktivnéjsi neZ univerzitni studenti z Pekin-
gu. Nasledujici studie by se mély orientovat na tvorbu
a ovéfovani intervenénich programil, napomahajicich
¢inskym studentiim osvojit si ,aktivnéjsi Zivotni styl”.
Pozornost by méla byt také vénovana tvorb€ a ovéreni
modifikovaného IPAQ dotazniku (nebo dodatku ke sta-
vajicimu dotazniku), respektujiciho vychodni kulturni
specifika.

Klicova slova: IPAQ, MET - min/tyden, chiize, stredni a in-
tenzivni pohybova aktivita, preference v oblasti pohybové
aktivity.
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Yan Zhao
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