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Abstract

This paper aims to discuss the agenda required by sports stakeholders in the future. The main purpose of this paper is to
discuss the concept and scope of rapidly changing performance improvement along with the development of science and
technology. To achieve the research goal, various cases in which science and technology affect performance improvement
were reviewed, and the change in perspective of performance improvement was considered. The main contents are examples
of “The history of FIFA World Cup”, “FIFA World Cup and Sports Science”, “Convergence of Sports and Science/Technology”,
and “Change of Perspectives on Performance Improvement.” Based on the case reviews, the issues that need to be considered
in each stakeholder's decision-making, such as athletes and instructors, governments and companies, for future performance

improvement were presented.
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Fig. 1. Work in progress on the Cambridge Rules sculpture

(UK). Source: www.cambridge.gov.uk
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1. This Club sball be called the Uxtversity Foor Bars Crus.

2. At the commencement of the play, the ball shall be kicked
off from the middle of the ground : after every goal there shall be a
kick-off in the same way.

3.  After a goal, the losing side shall kick off'; the sides changing
goals, unless a previous arrangement be made to the contrary.

4. ‘The ball is out when it has passed the line of the flag-posts
on either side the ground, in which case it shall be thrown in straight.

5. 'The ball is behind when it has passed the goal on either side
of it.

6. When the ball is bebind it shall be brought forward at the
place where it left the ground, oot more than ten paces, and kicked
off.

7. Goal is when the ball is kicked through the fag-posts and
under the string.

8. When a player catches the ball directly from the foot, be
may kick it as he can without running with it. In no other case
may the ball be touched with the hands, except to stop it.

9. Ifthe ball has passed a player, and has come from the di-
rection of his own goal, he may not touch it till the other side have
kicked it, unless there are more than three of the other side before
him. No player is allowed to loiter between the ball and the adver-
saries”

goal,

10. In no case s holding a player, pushing with the hands, or
tripping up allowed. Any player may prevent another from getting
to the ball by any means consistent with the above rule.

11.  Every match shall be decided by a majority of goals.

(Signed,)
H. SNOW ]
J. C. HARKNESS, i B
J. HALES, ]
E. SMITH, ! e, v 4
G. PERRY,
F. G. SYKES,

W. H. STONE,
W, 3 HOPE-EDWARDES, | Harroe.

| University.

E. L. HORNE, 1
H. M. LUCKOCK, | Shrewesbury.

December Oth, ¥

Fig. 2. The first official record of the Cambridge Rules (1856).
Source: Cambridge University.
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Table 1. FIFA World Cup Results

No. Year  Host Champion Runner up Third place Teams E/]I:}t;:ées Sc?)i:sd gx%ﬁggs

1 1930  Uruguay Uruguay Argentina United States 13 16 70 3.6

2 1934 Ttaly Italy Czechoslovakia ~ Germany 16 17 70 4.1

3 1938 France Italy Hungary Brazil 15 18 84 4.7

4 1950  Brazil Uruguay Brazil Sweden 13 22 88 4.0

5 1954  Switzerland West Germany Hungary Austria 16 26 140 5.4

6 1958  Sweden Brazil Sweden France 16 35 126 3.6

7 1962 Chile Brazil Czechoslovakia ~ Chile 16 32 89 2.8

8 1966  England England West Germany Portugal 16 32 89 2.8

9 1970  Mexico Brazil Italy West Germany 16 32 95 3.0

10 1974  West Germany  West Germany Netherlands Poland 16 38 97 2.6

11 1978  Argentina Argentina Netherlands Brazil 16 38 102 2.7

12 1982  Spain Italy West Germany Poland 24 52 146 2.8

13 1986  Mexico Argentina West Germany France 24 52 132 2.5

14 1990 [Italy West Germany Argentina Italy 24 52 115 22

15 1994  United States Brazil Italy Sweden 24 52 141 2.7

16 1998  France France Brazil Croatia 32 64 171 2.7

17 2002  South Korea, / Brazil Germany Turkey 32 64 161 2.5

Japan

18 2006  Germany Italy France Germany 32 64 147 23

19 2010  South Africa Spain Netherlands Germany 32 64 145 2.3

20 2014  Brazil Germany Argentina Netherlands 32 64 171 2.7

21 2018  Russia France Croatia Belgium 32 64 169 2.6

Source: fifa.com, adidas.com
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Table 2. FIFA World Cup Balls

No. Year

Host

Model

Country of
manufacture

Manufacturer

Number Main
of panels material

Technical features

1930

1934

1938

1950

1954

1958

1962

1966

1970

1974

1978

Uruguay

Italy

France

Brazil

Switzerland

Sweden

Chile

England

Mexico

Westdeutsch-
land Germany

Argentina

Tiento
(1st Half)

T-Model
(2nd Half)

Federale 102

Allen

Superball
Duplo T

Swiss World
Champion

Top Star

Crack

Slazenger

Telestar

Telstar
Durlast

Tango
(River Plate)

Argentina

Uruguay

Italy

France

Switzerland

Sweden

Chile

England

Germany

Germany

Germany

Ente Centrale
Approvvigio-
namenti
Sportivi

Allen

Kost Sport

Sydsvenska
Lader Och
Remfabriken

Senor Custodio
Zamora

Slazenger

Adidas

Adidas

Adidas

12

13

12

18

24

18

25

32

32

32

Cowhide

Cowhide

Cowhide

Cowhide

Cowhide

Cowhide

Cowhide

Cowhide

Cowhide

Cowhide

Cowhide

+ There was no standard for a soccer

ball because it was before the concept
of FIFA's official ball had established

- The physical impact of soccer players

handling the ball with their heads has
been alleviated by replacing the existing
leather lace with cotton materials

- Increasing the frequency of heading

goals

« It is manufactured in a similar form to

the previous model ‘Federale 102’, but
the corners of the panel are rounded.

- For the first time in World Cup

history, the air injection method using
valves and pumps was applied

- Twelve panels of the same shape were

used instead of conventional leather lace

- An outer shell having a larger curvature

than the existing 13 panels was used

- FIFA has designated the size, weight,

and diameter of the ball since the
1954 tournament

+ For the first time, 18 panels were applied

+ FIFA conducted blind tests on soccer

balls used in the World Cup and
selected one out of 102

- Each panel was waterproofed and

waxed, and two types of panels of
different sizes were combined

- Visibility was secured by selectively

using yellow, brown, and white balls
according to weather conditions

+ There is no difference compared to

the existing soccer ball

- It was selected as a World Cup official

ball through a blind test of a soccer
ball by the Football Association (FA)

- Adidas’ first World Cup official ball
+ In order to secure viewers' visibility in

a black-and-white television broadcast
environment, the soccer ball consists
of white and black panels

- For the first time in World Cup

history, a polyurethane coating was
applied to a soccer ball to enhance
waterproofness

+ From 1978 to 1988, it was used as the

official ball in the World Cup, UEFA,
and Olympics

o 13 o
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Table 2. Continued.

No. Year Host Model Country of ~ Manufacturer Number Main Technical features
manufacture of panels material
12 1982  Spain Tango Germany Adidas 32 Cowhide - Synthetic materials were used for the
(Espana) and first time in the World Cup official ball
synthetic ~ + Waterproofing power was improved
material through a special polyurethane coating
13 1986 Mexico Azteca Germany Adidas 32 synthetic  + For the first time in the World Cup, a soccer
material ball was made with synthetic materials
14 1990 Italy Etrusco Germany Adidas 32 synthetic -+ Synthetic fibers were used to enhance
Unico material waterproofness and durability
15 1994  United States Quester Germany Adidas 32 synthetic - Manufactured using 5 types of
material synthetic materials
+ Application of outer shell with both
rigidity and flexibility
16 1998  France Tricolore Germany Adidas 32 synthetic  + For the first time in the World Cup
material official ball, colors other than black
and white were applied
- Fine air bubbles were injected into
the plastic to improve the repulsive
force by using synthetic foam, a
highly dependent material
17 2002 South Korea, Fevernova  Germany Adidas 32 synthetic - The soccer ball consists of six layers
Japan material of different materials, including
natural latex and raschel
- Developed by the Adidas Laboratory
(Scheinfeld) through a three-year R&D
18 2006 Germany +Teamgeist ~Germany Adidas 14 synthetic - The contact point between panels
material was reduced by 60% compared to
existing public figures to strengthen the
responsiveness and control of soccer balls
19 2010 South Africa  Jabulani Germany Adidas 14 synthetic - As a result of sealing the panel using
material Heat Seal Technology, the accuracy
of the shot increased
20 2014 Brazil Brazuca Germany Adidas 6 synthetic - The formation of turbulence through
material the surface protrusion of the soccer ball
contributed to reducing the pressure
difference between the front and back of
the ball and minimizing air resistance
21 2018 Russia Telestar 18  Germany Adidas 32 synthetic ~ + Compared to the existing official ball,
material more improved enthusiastic technology
has been applied, allowing players to
control soccer balls more freely
+ A function of collecting and
analyzing exercise information with a
smartphone by inserting an NFC chip
into a soccer ball has been added
22 2022 Qatar Al Rihla Germany Adidas 20 synthetic - Speedshell technology that increases
material the rotation speed of the ball was

applied to increase the aerodynamic
effect of the soccer ball and the
accuracy of the shot

+ A motion sensor for analyzing soccer

match data was inserted

Source: fifa.com, adidas.com, soccerballworld.com
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Table | Regression analyses to determine the possible year of
breakthrough in the sub-2-hour marathon time

R? Equation

Year
1920-2018
With NBP 2026
Without NBP 2027
1920-2013
With NBP

0941 y=0.0417x-14.18¢ +3128
0942 y=0.045¢-15.12x +3194

AL=99.1% 0934 y=0.039x-13.63x +3088

Note: R%: determination coefficient.

Abbreviations: NBP, Nike® Breaking2 performance; AL, agreement level.

Fig. 6. Regression analyses to determine the possible year of breakthrough in the sub-2-hour marathon time. Source: Sousa et al. (2018)
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Fig. 9. Evaporative cooling strategies. Source: Spagnolo and
De Dear (2003)
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Oscar Pistorius aka “Blade Runner”

Double amputee Oscar Pistorius became the first
amputee sprinter to take part in the Olympics when he
ran in the 400m heats in London, and will defend his
100m, 200m and 400m titles at the Paralympic Games

S “CHEETAH FLEX-FOOT" VERSUS BIOLOGICAL LIMBS

il FOOT STRIKES | <Ouadrloeps (
GROUND A\ B
Able- “%-
bodied )
runner: Ankle,

. calf, knee and Calf %\ Paralympian:
quadriceps absorb Blade compresses,
impact, storing energy 2 ,)storlng energy & /
MID STRIDE [ \/ Gluteusand [--\/ _ Gluteus

Calf muscle quadriceps maximus

begins |\ muscles

oy \ "1\ must

All leg produce Stored

muscles twice energy of energy in

provide able-bodied blade moves

locomotion \) runner to front edge
= -‘_ >~

El TAKE OFF:
Foot pushes off

§

Blade ’
A releases
energy like //

- leg generates

over twice a spring
energy c

stored in AN

first Energy \

impact

g
et loss in ankle 10% energy loss

RECORD COMPARISONS
Socket: -
( Snug fit to leg  Competition
L

Foot: Carbon Olympic records .
\ composite Pistorius’s records 10.91 21.58 45.07
Paralympic records (T43) 11.16 21.67 47.49

% Spikes Paralympic records (T44) 11.08 22.62 50.98
Sources: Ossur, IAAF, olympic.org, paralympic.org Picture: Getty Images © GRAPHIC NEWS

Time (seconds)
100m 200m 400m
9.63_19.30 4349

Fig. 13. Oscar Pistorius’s blades work. Source: IET (2012)



(@)

Meas contr. (vert)

A (vert)

—&— Mean contr. {ant-post)

Ground reaction force (N kg™
S

—=— A (ant-post)

-20 T T T T T T
o 20 40 80 80 100

Ground contact (%)

(b)

W4 Ankie joint
20| —— Prosthesis

Power [Welt/kg)
(=]

0 2 40 60 80 100
Time stance phase [%]

Fig. 14. Results of the experiments of the Oscar Pistorius’s blades. (a) Vertical and anterior-posterior ground reaction force
components for able bodied athletes (black) and OP (red). (b) Time history of the joint power of the prosthesis of OP (red) and the
ankle(black) of the able bodied controlsSource: Potthast and Brueggemann. (2010)

Q). 247} A E] AL 2010 i A S AMIT A
SO E Dk 41457} 3 Aste] Y 400ulE] E A%l 71

251900} 0|8 TH5SlES 3 AL 7} H ek S4AE
) o %9] Jgo] 2 7o 2 Belc

ro i
o
0.
o
o)
rO
o
+
lo
ol
N
— 1%
2
oz
=2
rlu
bt
o
[o
oo N

18l
2

£ [0 .
o

oo
N
)
=
=)
232 A o 2

lo rr
N oo M

W
=
ku
of o
&
o
&t
2,

__>~,_l“
M
e
(N

?)Q 41.4%2} Hli’-oH AxsHA =A Y
0)%-& ot A4St vlaal o7 F4go] oF 40%
o, ofz] Hghg AA| Yt A4-59] oF 40-45% 4
|28l @8] =& 90-95%2 7] =5}ITH28].

QA7 A B QA= 2008 H|o] S1A| sfHH I
71100, 200, 4008]EJo] A FHTE HEF 0]F S
% o] WS, IAAFE B4 o%0] 144 B8
(technology aid)o]l tigt A ZA3}E ZAZ AV} IAE
2|9 A7} 2F2 3} E2 o]Z 0] IAAF FA(AAF Rule 144.2)

& Sl STCHE B2 SIS0 1212 B A
FA0) #91S Hojuh
= 9]. IAAFS] +34 Hiﬁqa}
Hl| QA7 HAEZ X AE AT X 22 T (Court of

Arbitration for sport, CAS)ol] A A3} SA5F €io] 2011

;g
5L
£
¥
o
ki

(o]
m}r jm

II.

o ol

OI> o

Y
o
DL
ofp
_?L
&l
ne,
=
RV
P
1o
2
£
o,
N
N
c
[e]
ol
fu)

>
o,
N
JB
odl
o

*
1o
r
)
rE
i)

—7,\—7]_% H?.]E]b FIFA 915740]

H

o
)
Hon
i)

e

Y

)

e

o,

~

i

o
=
N
N
rlo
i)

N
N
o,
ri

N rlr

[
[~ g

N4
4
42

o
<
=

2R g
OH my 2 For
i)
T L=
| E
wE [
iy
> &
o o
ok
rO
_?L

[N
N
N
o

o
T

l,n o

> 30 M N T
N

o 2

p e
N

T

=4

[-'0

o

r
1o
N
[T

o

0% o

<

O

=

N

N

4o

=N

o
o
o=
Lo
uﬂ.ﬂ
o
on, &
N
L L

T o
i)
Norle
Ly
o o
ox L
1o
=
aim
Mo

B0 Wzt ) gl 1
Jl, TAels 44 Helolt Ho

for
o,
&
i
)
il
ol

E

R
;o

871 713t A
o] Zo{xﬂr,}u:]’
Lgslo] &
.o_l-:].]g

o>,
|o
b
o,
N
o}
[o
o
%
> A

i
OE

3 o
ofN

l
o b
o
N
iy
N
I

eX
b AR 24 %7)

i
lo 10
oﬁ p —E
Ny
1 0—?—' Y
od &
o &
1o
oz
o
rlo
r)‘t
o I
=
rO
o

Moo

1,H;<4 Oﬂal:

ru{o
ot
for N
ol
ol
rlr
ne
24
=
‘ I
b
=
‘O,
O

o
_\;

2

)

rlr

P _E

mo 2
i‘l:
o
4
e

U

X

it

A

2

o
B
o,
o o
2o
-
W

= ot
1o,
12

Fr o

P o oy
i

ol
—_—
rl:l
=
7o
—_
2
&
o
2

e )23 o



Annals of Sports Science and Exercise Medicine 2023;1(1):9-27

M4 Jlel/ele] LN ojE Pt

(a)

e WE Y Y

HoHel/Eel U A Yt

A

(b)

Fig. 15. The conceptual models of performance improvement.

710 A et oujet 7] slolelol 414-0] 4

U gol

A

=K
I+

e

X

Tor
,_nu.
]
I

A

A Aol M)

11 915

ulels

EE|
=]

AR 771

= Rof ols

&

=]
=

et & AtellA 71

Ach(Fig. 15(b)). A= o] 4

3 e AHES vige 2 A

P

oj7)

=
=

7143} ] 223 dole)
& Qlurkr} 3713

ATk

of g

SFAH

2|2 128]a1 ARl

1]
=

Tt A AA]

Fulglo] Bas

et

=]
54

A} o] Aeleka] Aol Q1] F%HDNA)

o A

M4
(!

ZAITh

g

1

O

o|J
5

!

®I

=%

2]

yol Aol

F

o] 7]

or

ot olUel glo|ejut A,

(ADS] Fgolut 571 <l

HH

Eiis

2p} 7]

L

-
o

S 2L AA

24



Q1T 7 R B B4 5o] =olElofof 3 Ao,
T3] 4L 20030 AE ZFofA] SHREALFEA
2] 38](National Health and Medical Research Council,
HNMRC) 2} HE7] 9] €3] (Australian Law Reform
Commission, ALRC)7} A % Hol& 315 ALg] Ao
A 7le] B4 653} pelsl 4GRS vgto 2 Ag o
Aol APE3Y IS FAloHES HALSIITE StUjofl A=

2§ RIETt okl Ao g dlitEe 7o f XWEOH

S
T 20 -

A
SR, X2 Rolol H71E TS 1% B E 8
9ol e Wake ol & Bask gk SRt 4%
714 £ ekol] ik Ablol ] & 4 Qo] Toprle] o
3 OJRE F7he A1 WA TN Az 0] B oF
A2 4 glong, Anxr} i 140 BAS A5
A Heplee BESel 4719 e 20T 4 Uk B4
o] F3jofo} & Zolck. w3k, 5713 FAF TeIA HIgIA
249 13 F7He AR Aol G4 TR0l A
22 ojstolut 3134, A4ake] Zuleld BAo) el oI
o] gaslo] 1§ Ak WA 2L AAF Fahgo] e
4 itk 71Aek BHl7h A1 R 48 thalahEA Lehd 4 9)
s % =EL

A7E SR o tisi M = H A =7t 2

A, 22 23kt g 7160 AP dake 33
Moz B4 B Y B A% Agle] 7H8E 4 Gk A
54 Zpglolut HA)4] olako] ulelsled kg 2 o
L 7o) Yubdolch AR 20| B4 % shrkel 344 xhgo]
A AE2 771 Ve 414 Ale] AAA egkeck 3t
splgol o 2 9P 4Pl Bk A3 eble B8
o] AL 77) Aute} el daFS mAA B Zeolek
FA| Shalell A BAE 4ol e IS e A2 7140
EgJoluf Qlstet o] ofz]7] WlEo] Alko] 45 %]
e AAO R §S Yokl AZ 2T} Hofo] Hojn
HIeN) gao] Zed 4 glo.m e Il WaolA et
7)40] 3% AolLt ALg o)l That ko] AAEle]
ok & o]t

Conflicts of interest

The author have no conflicts of interest to declare.

Acknowledgement

o) EEE 00 AT AN £ SRt e

SO I AT S O 2 4 W Bekslol AL

REFERENCES

1. Sung BJ, Lee KK. The relationship between fitness
variables and performance factor in keirin. Korean
Journal of Sport Science 2020:31:48-58. DOI: 10.24985/
kjss.2020.31.1.48.

2. Markser V, McDuff D, Bar KJ. Soccer. In Glick ID,
Todd S, Kamis D, editors. The ISSP manual of sports
psychiatry, 1st ed. New York: Routledge; 2018. p. 135-48.

3. Federation Internationale de Football Association.
Annual Report 2021 [Internet]. Zurich (CH): Federation
Internationale de Football Association: ¢2022 [cited
2022 July 10]. Available from: https://publications.fifa.
com/en/annual-report-2021.

4. International Olympic Committee. Annual Report
2021 [Internet]. Lausanne (CH): International Olympic
Committee: ¢2022 [cited 2022 July 11]. Available
from: https://stillmed.olympics.com/media/Documents/
International-Olympic-Committee/Annual-report/IOC-
Annual-Report-2021.pdf.

5. Winand M, Fergusson C. More decision-aid technology
in sport? An analysis of football supporters’ perceptions
on goal-line technology. Soccer and Society 2018:
19:966-85.

6. Goff JE, Hong S, Asai T. Aerodynamic and surface
comparisons between Telstar 18 and Brazuca. Proceedings
of the institution of mechanical engineers, Part P. Journal
of Sports Engineering and Technology. 2018:232:342-48.

7. Asai T, Seo K, Kobayashi O, Sakashita R. Fundamental
aerodynamics of the soccer ball. Sports Engineering
2007:10:101-9.

8. Bouredji K, Gupta R, Jester G. Everywear marketing
plan. 2020. Engineering and technology management
student project of Portland State University. Available
from: https://pdxscholar.library.pdx.edu/etm_

e )5 e



Annals of Sports Science and Exercise Medicine 2023;1(1):9-27

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

studentprojects/2290.

Nike. [Internet]. Portland (US): Nike webpage: ¢2022
[cited 2022 July 23]. Available from: https://www.nike.
com/lu/en/football/nextgen-vaporknit-technology.

Ivy JL. Exercise physiology: a brief history and
recommendations regarding content requirements for the
kinesiology major. Quest 2007:59:34-41.

Sousa CV, Sales MM, Nikolaidis PT, Rosemann T,
Knechtle B. How much further for the sub-2-hour
marathon? Open Access J Sports Med 2018:9:139-45.
[Epub] DOI: 10.2147/OAJSM.S169758.

Foster L, James D, Haake S. Influence of full body
swimsuits on competitive performance. Procedia
Engineering 2012:34:712-7. [Epub] DOI: 10.1016/
j-proeng.2012.04.121.

MacArthur DG. North KN. Genes and human elite athletic
performance. Human Genetics 2005:116:331-9.
Eynon N, Banting LK, Ruiz JR, Cieszczyk P, Dyatlov
DA, Maciejewska-Karlowska A, et al. ACTN3 R577X
polymorphism and team-sport performance: a study
involving three European cohorts. Journal of Science
and Medicine in Sport 2014:17:102-6. DOI: 10.1016/
j.jsams.2013.02.005.

Kikuchi N, Nakazato K. Effective utilization of genetic
information for athletes and coaches: focus on ACTN3
R577X polymorphism. Journal of Exercise Nutrition
and Biochemistry 2015:19:157-64. DOI: 10.5717/
jenb.2015.15093001.

Pickering C, Kiely J. ACTN3: more than just a gene
for speed. Frontiers in Physiology 2017:8:1080. [Epub]
DOI: 10.3389/fphys.2017.01080.

Ma F, Yang Y, Li X, Zhou F, Gao C, Li M, et al. The
association of sport performance with ACE and ACTN3
genetic polymorphisms: a systematic review and meta-
analysis. PloS one 2013:8: ¢54685. [Epub] DOI:
10.1371/journal.pone.0054685.

QCAA. [Internet]. Doha(QA): Qatar Civil Aviation
Association: ¢2022 [cited 2022 August 2]. Available
from: https://www.caa.gov.qa/en-us.

Federation Internationale de Football Association.

26 o

20.

21.

22.

23.

24.

25.

26.

27.

28.

Football Stadiums: Guidelines 2022, 6th ed. [Internet].
Zurich (CH): Federation Internationale de Football
Association: ¢2022 [cited 2022 July 10]. Available from:
https://stadiums.fifa.com

Gatterer H, Diinnwald T, Turner R, Csapo R, Schobersberger
W, Burtscher M, et al. Practicing sport in cold environments:
Practical recommendations to improve sport performance
and reduce negative health outcomes. International
Journal of Environmental Research and Public Health
2021:18:9700. [Epub] DOI: 10.3390/ijerph18189700.
Peiffer JJ, Abbiss CR. Influence of environmental
temperature on 40 km cycling time-trial performance.
International Journal of Sports Physiology and Performance
2011:6:208-20. DOI: 10.1123/ijspp.6.2.208.

Spagnolo J, De Dear R. A field study of thermal comfort in
outdoor and semi-outdoor environments in subtropical
Sydney Australia. Building and Environment 2003:38:
721-38. DOI: 10.1016/S0360-1323(02)00209-3.

Manni M, Petrozzi A, Coccia V, Nicolini A, Cotana F.
Investigating alternative development strategies for sport
arenas based on active and passive systems. Journal of
Building Engineering 2020:31:101340. DOI: https://doi.
org/10.1016/j.jobe.2020.101340.

Carlisle AJ, Sharp NCC. Exercise and outdoor ambient
air pollution. Br J Sports Med 2001:35:214-222.
Goldblatt D. The games: A global history of the Olympics.
Ist ed. New York: W.W.Norton & Company, 2016, 516.
Toohey K, Veal AJ. The Olympic Games: A social science
perspective. 2nd ed. Oxfordshire: CABI International,
2007, p. 348.

International Paralympic Committee. IPC Handbook
[internet]. Bonn (DE): International Paralympic Committee:
¢2022 [cited 2022 July 10] Available from: https://www.
paralympic.org/ipc-handbook

Potthast W, Brueggemann G. Comparison of sprinting
mechanics of the double transtibial amputee Oscar
Pistorius with able bodied athletes. Proceedings of the
28 International Conference on Biomechanics in Sports;
2010 July 19-23; Michigan, US. Available from: https://

ojs.ub.uni-konstanz.de/cpa/article/view/4397.



29. World Athletics. Oscar Pistorius - Independent Scientific

study concludes that cheetah prosthetics offer clear

mechanical advantages [Internet]. Stockholm (SE):

World Athletics: ¢2008 [cited 2022 July 10]. Available
from: https://www.worldathletics.org/news/news/oscar-

pistorius-independent-scientific-stud-1

o )7 o



