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Abstract

Footwear used in competitive distance running has remained relatively unchanged in nature for decades. However, such
technology has recently generated controversy with the introduction of so-called ‘supershoes’. Such footwear appear both
aesthetically and functionally different to those used prior to their introduction and their arrival coincided with a spate of
distance running world records being broken. The ten questions presented in this paper address a series of issues that relate to
supershoes. These include their definition, what level of performance enhancement they provide and what impact they have
had in competitive sport. Furthermore, it is explored how such technology is regulated and whether it should be considered
fair. Via these questions, we hope to inform readers towards a greater understanding of this form of sports technology and

highlight research and engineering gaps for future work.
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1 Introduction

The design of footwear used for competitive distance run-
ning has remained relatively unchanged for decades yet has
recently seen substantial levels of innovation. Much of this
has been attributed to extensive changes in sole design. This
progression is often credited to Nike circa 2016 but similar
concepts were also allegedly undertaken by Fila two decades
earlier [1]. Either way, many of the recent performances in
competitive distance running have been partly attributed to
footwear utilising novel approaches to sports engineering
[2,3].

In 2016, several medallists of the Olympic Games Mara-
thon were reportedly wearing a prototype shoe that utilised
a curved carbon fibre plate within a high-energy return sole
[4, 5]. It was then reported in 2018 that a prototype run-
ning shoe potentially possessed the performance capabili-
ties to assist a runner to achieve the first sub 2 h marathon
[6]. This proposal was then realised in 2019 when Kenyan
Eliud Kipchoge wore such shoes and became the first person
to complete the marathon running distance in under 2 h as
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part of the Ineos 1:59 Challenge project [7]. In 2018 alone,
runners wearing supershoes broke world records in the 100-
km, marathon, half marathon and 15-km running distances
[8]. This rapid spate of records then resulted in controversy
regarding the running shoes that were worn for them. Today,
many running brands now offer a supershoe design and their
widespread use has generated much debate over their form,
function and purpose.

The ten questions presented in this paper define these
shoes (Question 1), explores how such technology is regu-
lated (Question 2) as well as addressing specific questions
on the level of their performance enhancement, the factors
behind this, their impact on the sport and whether they are
fundamentally fair (Questions 3-9). Finally the limitations
of our current understanding of the technology and where
their future lies is explored (Question 10). For the purposes
of this paper, the colloquial term ‘supershoe’ [9] is used as
a blanket term to cover the advanced running shoe designs
discussed in this paper.
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2 Question 1: what are supershoes
and how do they differ from traditional
distance running footwear?

Answer: Supershoes comprise a unique aesthetic and sole
design that differs from traditional running footwear. The
sole of supershoes does not typically rely on a single mate-
rial alone and utilise a range of composite, foam, and rub-
ber components working together symbiotically. The shoes
key differences could be summarised as a sole comprising
a stiffness moderator [9], a compliant midsole material
capable of returning a high magnitude of energy [10], a
rocker shaped midsole of substantial thickness [9], and the
subsequent shoe being low in mass [11].

The thickness of the sole or its heel in particular is typi-
cally both larger and unusually shaped compared to more
traditional shoe designs and this region is synonymously
referred to as ‘stack height’ [12]. They can also possess
an exaggerated rocker-like shape of their sole. Internally
the soles possessed a combination of composite plates and
rubber or foam sections. This often utilises midsole mate-
rials, such as polyamide block elastomer (known by its
tradename as ‘Pebax’) [10]. Pebax is typically lighter and
more efficient in its energy storage and return than tradi-
tional sole foam materials, such as ethylene vinyl acetate
(EVA) or thermoplastic polyurethane [8]. The level of
energy return with a Pebax sole has been reported to be as
high as 87%, whereas traditional distance running shoes
were only cited in the range of 65-75% [3].

Other brands have sought alternative design solutions
to generate performance enhancement or possibly to avoid
any intellectual property rights that may exist. For exam-
ple, Adidas have differed themselves from other brands
like Nike by utilising composite infused rods in the soles
within one of their supershoe designs [9]. Either way,
given the relative infancy of these running shoes, they
will likely continue to evolve in terms of both their form
and function.

3 Question 2: are there rules
and regulations for distance running
shoes?

Answer: It should be noted that prior to introduction of
supershoes, few rules were in place to regulate athletic
footwear design. However, after several distance run-
ning records were broken and the subsequent controversy
emerged, World Athletics created a set of rules for run-
ning footwear design in 2020 [3] and revised them in 2022
[13]. These are designated the Athletic Shoe Regulations,

INTERNATIONAL SPORTS ENGNEERING ASSOCATION

C2.1A [13]. These new rules regulate shoe design by
limiting by sole stack height to 40 mm as well as requir-
ing the shoes to be available on the open market before
they could be used in competition [3]. The former rule
would limit the space available to maximise the aspects
such as energy return or effective leg length. The latter
rule would subsequently prevent the use of prototypes or
one-off custom designs. The rules state that shoes must
be available for purchase by any athlete. However, this is
arguably contradicted whereby the rules also allow the use
of ‘development shoes’ for a 12 month period or custom-
ised footwear provided they are approved by the govern-
ing body in advance. Whilst the current legislation will
maintain the shoes dimensional envelope, the current full
lack of understanding into how such shoes function means
that it is not known at this time how effective the existing
legislature will be at limiting performance enhancement
in the future.

4 Question 3: how do supershoes work?

Answer: There are limited studies to date that have attempted
to explain specifically how supershoes function in a mechan-
ical sense. Instead, many recent studies have mainly focused
on the resulting ergogenic effects they provide. Other dif-
ficulties in explaining the supershoes function are that their
cited improvements in an athletes running economy can-
not currently be explained from a biomechanical standpoint
[14]. Running economy in these cases is generally defined as
a measure of steady-state oxygen consumption per unit body
mass at various submaximal running speeds [12] and has
been used as a key performance metric of supershoes [3].

Of the evidence that does exist regarding supershoe
function, their distinctly thick midsole was cited as the
most important aspect that contributed to the improved per-
formance of running footwear [8]. However, this has been
either disputed [15], likely had a beneficial maximum limit
[16] or was stated as being complicated to reliably measure
due to uncontrollable variables [17]. As an aside, it should
also be noted that the increased shoe stack height caused by
the midsole thickness increases the runners’ effective leg
length [3] which may also provide biomechanical benefits
to the athlete. Furthermore, there has been some speculation
towards what has been termed the “teeter-totter” effect [18].
This effect is proposed to passively enhance the propulsive
stance of the runner [19]. This has been described as being
when the ground reaction force travels forwards during the
end of the runners stance phase, the rocker axis acts as a ful-
crum and a heel upwards direction force is created during the
push-off phase, thereby reducing the muscle force required
at the ankle plantar flexors [19].
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An alternative approach to ascertaining a supershoes
function has been to evaluate their individual features or
components. First, the use of a carbon fibre footplate had
been speculated to create a positive performance enhanc-
ing spring-like effect [20]. Furthermore, supershoe lon-
gitudinal bending stiffness has also been cited as a major
contributor to their functionality. However, when this
characteristic was experimentally investigated, through
medially cutting the carbon fibre plate within a super-
shoe, it was found to have minimal impact on the run-
ners’ performance [21]. However this might be partially
explained that whilst the longitudinal bending stiffness
of footwear can improve running economy, it can only do
so when matched to an individual’s running character-
istics such as speed, body mass and strike pattern [22].
Caution has been advised when considering any of the
shoes individual component benefits when assessing them
in isolation from each other [20]. This is because it is
claimed that a symbiotic interaction exists between all
of the shoes components that then form the basis of the
shoes performance enhancing effects [22].

5 Question 4: what level of performance
enhancement has been proposed
with the use of such shoes?

Answer: There have been multiple studies that have
attempted to quantify the magnitude of supershoe per-
formance enhancement when under scientific conditions.
A review of the existing literature unequivocally summa-
rised that supershoes are performance enhancing [3] with
several studies typically focusing on significant improve-
ments in running economy and/or lower time trial com-
pletion times as the basis for this argument. However the
specific values of these have differed from study to study,
vary based on the test protocol utilised or the targeted
running velocity [23] and whether the shoes are normal-
ised for their mass or not [24]. The seminal studies and
their proposed investigation of supershoe performance
enhancement are summarised in Table 1.

A fuller review of supershoe performance enhancement
was also summarised in a systematic review performed
in 2022 [24]. Whilst all of these studies have been per-
formed under controlled conditions, they should not be
viewed as directly comparable due to different partici-
pants and test conditions. However, these studies broadly
complement other methods of analysis that propose that
supershoe use has shown an increase in running velocity
of circa 3.4% when running at marathon world record
pace [37].

6 Question 5: does everyone obtain
the same effect orimprovement?

Answer: Whilst the key performance indicators of long
distance running are well reported, each athlete will pos-
sess their own unique anatomical, musculoskeletal and
biomechanical differences. Coupled with this, the selected
footwear construction and running style can influence the
timing and magnitude of footwear-based energy storage
and return during running [38]. As a result, due to the
unique different mass, step frequency, velocity and any
prior familiarisation of the footwear by a runner, it is
unlikely that supershoes would provide the same level of
performance to all types of users. This hypothesis has been
borne out in testing [29] with some runners experiencing
no improvements in running economy yet others showing
an increase of up to 6.4% [32].

This apparent lack of agreement between studies regard-
ing the level of performance enhancement may reflect
the different abilities of participants used within them
[29]. What does seem to be evident is a large emphasis
in studies to date placed upon well-trained male runners.
There has been scant attention to date regarding recrea-
tional runners, females or a broad spectrum of age groups
who could all arguably make up a large proportion of the
commercial market of such shoes.

7 Question 6: could the gains in race
performance be due to a placebo effect?

Answer: The placebo effect is a constant concern for the
scientific community when evaluating one form of sports
technology against another. Indeed, the placebo effect has
been demonstrated to be a concern with sports footwear
and is challenging to remove entirely [39]. It could be
assumed that part of the difficulty in this case is that the
extra stack height or aesthetic differences of supershoes
are quite obvious when compared to traditional designs.
Whilst the use of supershoes has demonstrated an une-
quivocal performance enhancement to date, it has been
acknowledged in multiple studies that some level of a pla-
cebo effect is likely to exist [40] and could not be ruled
out [32]. However, many studies that compare supershoes
cannot easily utilise safeguards such as double blinding to
prevent placebo when the shape, colour or response could
signal a shoes identity. Safeguards such as blinding in this
context have been stated as being impossible to imple-
ment [38] although attempted to be overcome by using
methods such as spraying all test shoes black [29, 30]. As
a result, this effect could also be contributing to some of

INTERNATIONAL SPORTS ENGNEERING ASSOCATION



B. Dyer

Page 4 of 9

25

Syeang Wooz 0} %6’ |
PUE 20US SEPIPY I9AO0
%87 £q Juowroaodwur $1$9) paseq-[[Tpear)
Awouoo?d Juruuni Agiodep AIID0[A PIXY ‘Aels Apeals
ug1sop 2[0S S
0} painqrie pue Jorrodns
a1om saoys Agrodep oy
Jo s3urAeS d1[0qeIdW Y, $)59) paseq-[Iupeal],
1500 O1[0qRIAW JOMO[
%% panqryxe Kgrodep
TeaM]O0] USIMIdq
PAQIYXS SOOUIYIP $159)
ONRWQULY/[BOTUBYOAWOLY [[IWPLRAT) Paseq-[eLl) SWL],

S1$9) [[Twpean
pue Sunsa) [eSTUBYOIA

Apnis
00T 119y SE S)[NsaI pue $159)
joselep swes 9q 03 sreaddy  [[Iupean paseq-[eLn dwi],
sjep Suroel sa
s[ern awn wy ¢ A19[dwod
0) oW $S[ %8°] 00}
Joysradng sye Suroer
0] 2oys1adns jo uondwns 5159}
-U0d UIZAX0 IOMO[ %9 [—] [[IWPEAN) Paseq-[eLr) W],
ugisop
Joystadns swres uaamiaq
Awouod9 Juruuni ur
PUNOJ SQOUAIYIP JUBOYIU asn Aemuny
-31s ou 1nq 9je[d uoqred '$159) paseq-[[IWpean
0] 9pew SInod [RIPIA ANOO[AA PAXY ‘2Jels Apeals
Awouod9
Suruuni ur juswasordur
%17 paurelqo soysiadng
S[eLn awin
uny | 9391dwos 0y own S[eL auwin
SS9 %' 001 d0ysiadng paseq-yoen pue sis9) dunf

$)S9) yoeI) pue [[TWPean)
UOTBINP/OJUBISIP POXI]

oyids yoen

0} %9°C pue 90ys SepIpy

0} paredwod Awouods

Suruuna ur JudwaAoxduwr
9% paurelqo soysiodng

$189)

sIouunl few 6|

s1ou

-UNJ paures}-[[om ofew O]
s1ou

-UNJT PaUTeI}-[[oM O[ewW §

s1ou
-unI pauren)-[[om dfew 9|

s1ou
-UNI [BUOT)BAIOAI d[EW §]

s1ou
-UNJI [BUOTIBAIOAL 9B Q]

s1ou
-UnJ pauren-f[om afew G|

SIou
-unlt [euoneardal orewt | [

s1ou
-UNJ pauren-[[om a[ew g |

[[TWPEI} UOTJRIND PIXI] SISUUNI J[BWSJ 7 ‘O[eW 7|

Jeans wooz IN

9 Yeans wooz MIN

9 J[eang WO0Z MIN

1500g] SOIPY SEPIPY

7 1s00g

SOIpY 019ZIPY SepIpY
z1s00g

SOIPY 0I9ZIPY SEPIpY

syeyy

sooys umo syuedronred Juroes urydiopuyg Auooneg

sjepy

sooys umo syuedronreq Juroer urydiopuyg Auooneg

sjey

sooys umo syuedronreq Suroer urydiopuyg Auooneg

e/u

B/u

B/u

€ 0QUINJBIA] WOO07Z IYIN

(poy
-Ipow) %4 Agrodea oXIN

7 umy 99219 NN

.20ys Juruuni [eUONIpeI],,

€ SOIPY 0IZIPY SepIpY

%Y Ayrodea oxIN

adKyoyjoxd
Kpgiodep wooz aIN

adKyoyjoxd
Agrodep wooz oIN

%Y Agrodep oYIN

%% Kprodep oYIN

%% ApgrodeA oxIN

%% Agrode oXIN

jsoog ASIouq sepipy

T % N
Aprodep Xwooz oYIN

ApgIodea oyIN

[z€]l 610C Te 10 1ouny

‘lrel
610T 'Te 32 Jowey30o0H

[9] 8102 'T& 10 JoweyS00H

[o€]
T20T T2 19 191S0T-19G9H

[62]
20 ‘T8 19 J91S0T119q9H

[82]
0T0T Te 10 J91S0T-119G9H

L1zl zeoe
Iowey30oH pue Ao[eoy

[L2] 20T Te 10 oreul@

[92] cToT o 10
BOUBWIE[ES-SOUR[[2)SED)

[zl
610C SuIp[ry pue soureq

juaudueyua

QOUBULIONR] 9[qBION SPOYIIN

oryder3owap juedronied

# doys uostredwo))

1# Qoys uostredwo))

pasiin doysiodng

Todeq

JUQWIROUBYUL dduewIo)Rd Jo Arewwung | 3|qel

INTERNATIONAL SPORTS ENGNEERING ASSOCATION



25

Page 5of 9

Ten questions in sports engineering: supershoe use in distance running

so[os doys1adns

Jo uonepei3ap jo el
Surkrea oy) paySIYSIH

SOTUBRYOAWOIq

uo joedur oantsod pey

nq [e1) W Ul ¢ uf

(%L6°0 Aq) 11505 Apuest
-jiugts Ajuo sem ooysrodng

uondwnsuod

ua3AX0 ur uononpar

Jomod orjoqerewr
SS9 9% 7' pue AWOU0Id
Suruuni ur juawaaordur

Awouoos uruunr ur
Juawdroxdwit %4 [—6°0

§1S9) paseq-[[Iwpear)
PUE $189) [BOTUBYIIA

$1$9) paseq-[[Iupean
9%6—6'¢ & mes doysiadng AI100[oA paxy ‘9e)s Apeols

§1$9) paseq-[[Iupean
%6°¢ passassod soys1adng A1o0[aa paxy ‘@iels Apears

$159) paseq-[[rupear)

s1ou
-UNI paures) [[oM 9[ewW 7

QuIn uoneInp 110ys omJ, siouuni pauren; A[y3y, 4]

syuapmIs
Q[eWIQ) G pUB J[BW G

sIouunt
aannRdwod orewdy g1

SIoUUNI paures)

passassod soysiadng K1100[oA paxy ‘oJe)s ApealS -[[om 9[eWd) § pue d[ew §

s[epow soysiadns
uoam)aq ayerdn uagAxo

UT SOOURIQYIP JUBOYIUSIS [[TWPEaI) Paseq-[eLr) dWi],

sIou
-UNI pauren-[[om a[ew g |

pueiq umouyun—sadAjojoxd soysiadns jo sad£) JuarajIp o

B/u

e/u

e/u

'/u

soyids yoen
Aguo3e1q XwooZ aYIN

T% %N

[9¢] €20t
‘[e 19 ezue1IR)-03LIPOY

Aprodep xwooz oIN [T1] €20T ‘e 10 sery-zimny

C

€1 uorsayo)) Auooneg paadg urydiopuyg Auoones

8¢ snse3oq IN

ey
Suroer paadsiadAy sorsy

T % 1xoN Apgrodep oxIN

C % N
Agrodep Xwoo7Z aIN

sooys1adns paseq-aje[d uoqres jo sadAy Juaryip £

[5€] €20T T8 10 sistpered

[+€] #20T T8 10 ZounIey

[€2] €20T T 19 119gnof

[c€]
7T0T Seuof pue 11aqnof

JUSUWIIOUBYUD
QOUBULIONR] 9[qBION

oryder3owap juedronieq

# doys uostredwo))

I# Qoys uostredwo))

pasinn soysiadng

Todeq

(ponunuoo) | sjqey

INTERNATIONAL SPORTS ENGNEERING ASSOCATION



25 Page 6 of 9

B. Dyer

the aforementioned reported variability of the supershoes
ergogenic effects.

8 Question 7:is there any evidence
that supershoes have impacted
on competitive distance running?

Answer: There are a small number of studies to date that
have investigated how supershoes have societally impacted
on the sport of distance running. In an observational study,
it was calculated that any use of supershoes from 2015 to
2019 yielded a gain of 2-3.9 min and a time improvement
of 1.4-2.8% in the men’s marathon or a 0.8-3.5 min gain
and a time improvement of 0.6-2.2% in the women’s events
[42]. The introduction of this technology was also detected
to be mainly from 2017 onwards. However, the magnitude of
this change was higher in female than in male elite athletes
and was most pronounced in the marathon rather than the
shorter racing distances [43]. Furthermore, a male world
record holder was anecdotally described to have improved
his personal best by 2.7% over the marathon distance in
4 years since transitioning to supershoe use [3]. However,
all such data should be viewed with some caution due to any
emergence of exceptional athletes, the impact of the global
COVID-19 pandemic and any societal changes in training
practise that may have also occurred during this time.

9 Question 8: what issues are caused
in competitive sport by allowing the use
of advanced technology such as these
shoes?

Answer: Whilst there are proposed marked performance
advantages to an individual runner, some case studies of
controversial sports technologies in the past have negatively
affected the integrity of a sport [44]. It was then suggested
that fewer people could participate in sport due to not being
able to access or afford some forms of sports technology or
could be coerced to use them solely on the basis to remain
competitive [44]. This situation has already occurred with
supershoes when an elite athlete broke their sponsorship
contract with one brand to then race in another brands super-
shoe instead [3]. The inclusion of such technology can also
cause other unknown indirect or secondary ‘revenge effects’.
This effect is described as consequences or events that are
not always known when a new technology is initially intro-
duced but can become evident over time [45]. This could
be aspects such as declining participation, increased injury
rates or increasing costs to competitors.

There is also the issue of the supershoes effective life in
service. It has been anecdotally speculated in online media
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that the effective lifespan of a supershoe may only be circa
160 km of running. If true this would be considerably less
than the reported use of traditional sole materials like EVA
that have been shown to diminish in performance signifi-
cantly after circa 500 km of running mileage [46]. More
specifically, it was recently proposed that supershoes that
utilised Pebax soles saw a faster degradation in running
economy than those that were EVA based. After 450 km
of use, the Pebax and EVA shoes in this study actually
both possessed similar running economy [36]. This dem-
onstrates that the effective lifespan of supershoes is notice-
ably less than that of traditional distance running footwear.
This would mean athletes would dispose and replace their
footwear with an increased frequency. This would not only
create concerns surrounding increasing costs in the sport
but would also create increasing environmental waste issues
which could be seen as causing harm to the sports integrity.
Such a situation was recently highlighted when Adidas were
publicly criticised with the introduction of the Adios Pro
Evo 1 supershoe for its single use intent [47].

10 Question 9: are such shoe designs
fundamentally fair?

Answer: Whilst the broad scope of sports technology fair-
ness has been reviewed and summarised [44], most super-
shoe studies to date have generally focused any discussion of
their fairness with the concept of universality. In this case,
this has meant the ability for any participant to access the
same technology as their competitors [8, 47]. This ethos
of requiring equal access is accounted for within the afore-
mentioned World Athletics rules and is therefore mitigated
for to some degree. However, the concept of universality
and access were not the only reported concerns regarding
the fairness of supershoes [37]. In this case, such concerns
also included those surrounding high product cost and tech-
nological coercion as well. However, whilst it was deemed
that supershoes could be seen as fundamentally unfair, this
was judged on balance to be a short term concern but would
require ongoing vigilance by the sports stakeholders.

Either way, the concept of ‘fairness’ is complicated due
to the nature of it being relative to the individual consid-
ering it and/or the context of the technology that is being
evaluated [44]. In other words, what one person considers
fair or appropriate may not be the same as another and both
could be considered right and wrong or ethically appropri-
ate or inappropriate depending on how such viewpoints are
obtained or measured [44]. Either way, the number of stud-
ies that have attempted to address whether such footwear is
fundamentally fair are scant in number at this time and are
subjective or interpretative in their conclusions.
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11 Question 10: which areas in supershoe
design have been identified as areas
forimprovement or investigation
in the future?

Answer: Whilst supershoe research has seen increasing
attention since 2019, the peer reviewed research to date
has maintained that there remains a lack of understanding
of both the biomechanical advantages [14] and the func-
tional mechanisms of supershoes [41]. Furthermore, it is
conceded that our understanding of how the shoes should
be tailored to the body mass, step frequency and running
technique of an individual runner is also at a point of rela-
tive infancy. Such interests have already been investigated
in other products such as composite lower-limb running
prosthesis [48] so it is feasible that this could also occur
with supershoe footwear too.

Most of the studies to date have also only focused on
well-trained male distance runners. As a result, there is
seemingly a need to better understand the performance and
running behaviour in a wider range of user groups. A more
thorough understanding of this would potentially affect the
design and prescription of commercially available prod-
ucts and see further optimisation in supershoe design.

Finally, there is possibly a need to develop more com-
plex tools, sensors and simulation technologies for the pur-
poses of investigating supershoes. Not only would these
provide further insight into this field of study but it may
also begin to address the current lack of full understanding
of the shoes likely biomechanical advantages, their func-
tion and to minimise the impact of placebo effects when
evaluating said technology. Such tools may well prove
useful when it has been indicated that some studies that
have evaluated supershoes to date have relied upon a single
trial evaluation of running economy which has generated
concerns over the lack of statistical power created [49].

12 Discussion

Our understanding of supershoe technology and the engi-
neering required to optimise them is still in a state of
relative infancy so it is conceded that the answers offered
in this paper are far from conclusive. We still don’t fully
understand the underlying mechanisms of supershoes [41].
Furthermore, there is limited evidence that other brands
have struggled to achieve the same level of performance
that Nike’s shoes in particular were credited with until
at least 2022 [33]. Both of these points infer the lack of
knowledge that currently exists. Most of the scientific
literature to date has also mainly centred on Nike brand

supershoes which could provide a certain degree of bias
due to any limitations based upon their own design ethos
or commercial decisions. However, the type and level of
performance enhancement in the future may well be differ-
ent as other brands continue to develop their own innova-
tions. Ultimately, distance running shoe engineering is in
a rapid state of change and the sport now sees a metaphori-
cal ‘arms race’ that has been witnessed in several other
sports before [44]. The impact of this technology has also
started to inform other applications too. For example, the
use of a carbon fibre plate has recently been replicated in
military boots and this too improved the propulsive force
and subsequent velocity of the wearer [50].

Many of the studies to date have been focussed on results
from single trials. Given the inherent variability of working
with human participants, a degree of uncertainty regard-
ing their familiarisation of supershoe technology and the
unknown repeatability of the measurement techniques being
employed, there are legitimate questions as to the exact
magnitude of the performance claims being made. This all
said, future work should now progress beyond investigating
whether such shoes are generally advantageous or not and
instead move to understand specifically on optimising such
technology for the broadest range of end users in terms of
their ability, age and gender. This would have three potential
benefits. The first would be to maximise performance of the
shoe technology to the widest possible range of users. The
second is that this may help address the reported variability
of performance enhancement that such shoes provide [28].
The third is that there could be indirect benefits when using
such technology such as improved safety or injury reduction.
For example it was proposed that the advantages of this shoe
technology may also be that they could reduce post-exercise
muscle fatigue [26]. As a result, supershoes could not only
be a tool to run faster but could also be a means to safely
increase the total training volume. This could then enhance
the athletes training adaptations without increasing their risk
of injury with the net result then being further improvements
in their athletic performances.

Ultimately, supershoes may well be a controversial form
of sports technology but one that has been legislated for and
will therefore seemingly remain part of an effective distance
runners’ performance in the future.

13 Conclusion

The footwear utilised for competitive distance running
continues to develop and have an impact in its competitive
performances. The engineering required for their optimisa-
tion is far from investigated nor understood. However, it is
hoped that this paper has provided readers some insight into
the understanding of them so far and has highlighted areas
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of exploration for them in the future. There are a range of
paths of inquiry that can be addressed as well as the ongoing
assessment of new running footwear innovations. Our inter-
est in this matter will not only maximise what is possible by
athletes but alternatively will provide knowledge and guid-
ance as to what should be considered fair and appropriate
to its stakeholders.
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