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BIOMECHANICAL ANALYSIS OF BALLROOM DANCING

by

MEREDITH WELLS

Under the Direction obr. Feng Yang

ABSTRACT

Ballroom dance has become increasingly more popular in competition, recreation, and
rehabilitation settings. However, little is known about its movement pattern fropmotinechan-
ical perspectiveThis knowledgegapcould impede the development of appracfor improv-
ing dance performance atite successful implementatiaf ballroom dancénto rehabilitation
programslt is also unknown Wwether the biomechanic$ ballroom dance differ between gen-
ders given gendeelated anatomical differences. The oVWegaal of this studywas to gain a
better understanding of the movement patterns associated with ballroom dance movestents
specific aims were explored in this project: 1) to quantify the kinetics, kinematics and muscle ac-
tivity for five rhythm ballroon dance elements in professional ballroom dancers compared to
recreational and inexperienced ballroom dasy@nd 2) to compare thmllroom dancéiome-
chanics between men and women within the theeelsof participants. A total of 56 healthy in-
dividuals agel 18to 42 were recruited for this study. Participants performed five rhythm ball-

room dance elementsforward/backward step, side step, rock step, triple step, and a spat turn



both with and without a partner, followed by maximal voluntary isometnittractions at the an-

kle, knee, and hig.ower extremi kinetics,kinematicsand muscle activity were collected us-

ing a ninecamera VICON motion capture system, two embedded AMTI force plates, and 10
Delsys Trigno wireless EMG sensors. Results fronptiraary variables illustrated greater ex-

ternal forces and decreased joint power in the inexperienced dance level compared to the more
experienced levelssavell aggreater joint power for males compared to females. This study ex-
pands our understandingtbie biomechanical characteristessociated withallroom dance,

and provides a reference for developing approaches to improve dance performance, and improve

mobility among various populations.

INDEX WORDS:Ballroom Dance, Partner Dance, Rhythm Dangent&chanics
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1 THE PROBLEM
1.1 Introduction
Ballroom dances characterized by fast and dynamic movements performed in pairs, with

technical and artistic aspecBallroom dance can be practiced by individuals in almost all age
groups, from children to seniof&\bout DanceSport' 2010l is swiftly gaining popularity

throughout the United States (US) and across the globe. One of the driving forces of such popu-
larity is the competitive version of ballroom dance, DanceSpdrich is recognized by both the

US Olympic Committee and the International Olympic Commiti&leout DanceSport' 2010)

The successes of television shows sucR@fR <RX 7KLQN <RX:aWQLPWO6MH &RPH
Dancing ‘and Dancing with the Starshave alsoreinforced and strengthened the appeal of
DanceSport and Baontributed to millions more participating worldwiflAbout DanceSport'

2010) This growth is also reflected by the increasing registrations for social and competitive
dance memberships across all ageskford et al., 2014)

Another factor that inspires ballroom dance is the physical, mental, and medical benefits
of practicing ballroom dance. DanceSpsran activity that combines athleticism and art and al-
lows the participants to develop physical fithess and mentalbseig(Lankford et al. 2014)

Dance has been widely recognized as a holistic worlkamat an improved cardiorespiratory

function is an important component of health and physical fithess. Studies have shown that com-
petitive ballroom dancers maintain high aerobic capacities and peak heart rates during competi-
tions, which can strengthen the cardiovascular sy@amksby and Reidy 1988; Liiv et al.

2013; Liiv et al. 2014)Additionally, the peak heartrate of competitive ballroom dancers during a
dance simulation has been found#similar to that during a maximal téktiv et al. 2013; Liiv

et al. 2014. Furthermore, there is growing evidence that shows females maintain a higher peak

heartrate during ballroomance, as evidenced by research analyzing dance simulations and static



holds, likely due to the difference in the dance frame. Female ballroom dancers have also dis-
played a lower Ve@Max than male dance(¥aczi et al. 2016)

Recreational ballroom dance has been classified as a moderate to vigorousdotim of
ity based on the American College of Sports Medicine (ACSM) guidgliraescford etal.

2014) Participating in regular recreational ballroom dance has also demonstrated improved rest-
ing heartrates and improved cardiac responses to ex@Bnsaes da Cruz et al. 201Th addi-

tion, a classroom ballroom dance intervention demonstrated the ability to help childrehemeet
daily moderate to vigorous physical activity recommendatfblusng et al. 2012pas well as to
improve muscle architecture in older adult fem&(@éspeda et al. 2015 onsidering the physio-
logicd benefits and social characteristics, ballroom dance may be attractive for cardiovascular,
as well as general health, improvements in individuals that struggle to adhere to standard exer-
cise programgGomes da Cruz et al. 2017)

It is more likely that individuals will continue an exercm®gram if they perceive some
benefit from it. A 2016 study found that participants felt that partnered dance improved their
physical fithess and body coordination, helped with focusing for an extended period of time, and
improved their memory and abilitp learn new thingéLakes et al. 2016 Multiple studies have
also reported that partnered danmeréased selfonfidence in their participan{kakes et al.

2016; Maraz et al. 2015)Additionally, a previous study indicated that ballroom dance could im-
prove cognitive functioningMerom, Grunseit, etla2016) When typical exercise modalities are
less effective in motivating regular exercise, ballroom dance, by its fun, social, and motivating
characteristics, could be a form of physical activity with the potential for high compliance among
participants. Plus, it may be a promising alternative strategy for combatting sedentary lifestyles

(Gomes da Cruz et al. 2017; Lankford et al. 2014)



Due to the physiological benefits and the reported enjoyment, ballroom dance has begun
to be used as a tool for improving balance in older adults, as well as in populations of individuals
with chronic dseases and disorders. DanceSport movements, such as forward, backward, and
sideways stepping, spinning, {ipeing, heel rising, and turning could all influence muscle
strength and movement coordination, and therefore, gait and balance, thereby mirimizing
risk of falling (Sohn, Park, and Kim 2018%everal studies documented various ballroom dance
induced health benefits, such as improved postural cd@orhes da Silva Borges et al. 2012;
Gomes da Silva Borges et al. 2018; Gomes da Silva Borges et al. 2014; Sohn, Park, and Kim
2018) gait speedMerom, Mathieu, et al. 2016and balancéGomes da Silva Borges et al.

2012; Gomes da Silva Borges et al. 2018; GodaeSilva Borges et al. 2014urthermore, ball-

room dance has been related to improved balance, cognition, and/or quality of life among differ-
ent clinical population§Wells and Yang 2021ay XFK DV 3DUN L@IMMREDYF.\20G/L.VHD VH
Hackney and Earhart 2010; Hulbert et al. 2017; Kunkel, Fitton, et al. 2017; Kunkel, Robison, et

al. 2017) multiple sclerosigMandelbaum et al. 2016; Ng et al. 2018)inal cord injury

(Masters, Kiratli, and Hong 2013troke(Hackneyet al. 2012)dementiglLazarou et al. 2017)

and cance(Pisu et al. 2017; Schmidt et al. 2018)

Despite the growing interest in ballroom dendtle information is available regarding
its biomechanics«Compared to ballet or modern dance, which are less popular than DanceSport,
the amount of peeeviewed research about ballroom danagisproportionally lowefMcCabe
et al. 2013)There is only one known study that has analyzed the forces and joimg@esioci-
ated with a ballroom related dan@#ells and Yang 2021b)et, it remais largelyunknown
how the movements involved in ballroom dataad the body segmeés and joints. This is not a

trivial issue as mounting evidence suggests that ballroom dance injuries, particularly ankle and



foot injuries, are prevalefibomene, Stanley, and Skamagki 2018; Premelc et al. 2019; Wanke,
Haenel, and Groneberg 2020) addition, due to the inherent differences in Braents between
ballroom dances and other dafieemswhich have beeextensivelystudied (such as ballet),
ballroom dancers may be susceptible to injuries that are not common in other forms of dance
(Tsien and Trepman 2001; Tsung and Mulford 1998)s, it iscrucialto understand the biome-
chanics behind ballroom dam@dditionally, reported injuries in ballroom dance have indicated
that females are at a greater risk of sustaining an injury than (Dalesene, Stanley, and
Skamagki 2018; Premelc et al. 2019; Tsien and Trepman 2001; Tsung and Mulford 1998;
Wanke, Haenel, and Groneberg 20Zlhus,it is meaningful to examine if the biomechanical
movement pattern differs between genders since males and females are anatomically different
and thugnay experience different forces acting on the body

From the perspective of improving performance or designing an effective ballroom dance
training program, it is of interest to examine whether and to what extent the biomechanics of
ballroom dance differamong dancers with different degrees of dance experience. For example,
if significant or systematic differences are found between groups with dissimilar experience, the
biomechanical information from the professional level could be used as a refereasiggtoed-

fective training strategies to facilitate the learning process for those with less experience.

1.2Research Questions

This project aimed to answer two specific questions.

1) What biomechanical measurements such as forces, loading rate, joirg,goiméer
moments, joint angles, and muscle activity are present in the key rhythm ballroom dance ele-
ments, and how do they change amongst experience levels?

2) Are the biomechanics different between male and female ballroom dancers?



Correspondingly, the Ipptheses tested in this study included:

1) TheSURIHVVLRQDO G DwWoklH diffefffrétRtveld Rorp€@idssional coun-
terparts. Specifically, professional ballroom daneewsld exhibit lower forces, less joiribad-
ing, greater joint angleanddeceasednuscle activity during dance performance relative te age
and gendematched notprofessionalevels This was based on the knowledge that professional
ballroom dancers generally keep their feet close to the floor and step more precisely.

2) Male dakers will demonstrate different movement patterns compared to female danc-
ers. Such differences could result from the betwggmder anatomical differencésorton and
Hall 1989)and the fact that females are generally observed to display flashier movements during

rhythm dances.

1.3Purpose
The primary purpose of this studyasto quantify the biomechanics and muscle activity

for five common rhythniballroom dance elements in professional ballroom dancers compared to
non-professional dancers, including both recreational and inexperienced ballroom dancers. The
secondary purpose of this study was to compare the biomechanics between males and females

within each experience level to evaluate any geadsociated differences in movement patterns.

1.4 Significance of the Study
This study helps fill the knowledge gap regarding the movement patterns associated with

ballroom dance. The knowledge derived fribms study can help the research community gain a
comprehensive understanding of the movement patterns in rhythm ballroom dances to improve
the performance among individualthe biomechanics of ballroom dallected in this study

canalsohelp dance @ucators to identify thpossibleroot causes of faults that arise in particular



movementsand DFKLHYH WKH RSWLPDO XV HRhRhmb&ldonudaneeQteds U V v
were chosen because the high energy of rhythm/Latin dances led us to beli¢herthwould
be a greatepotentialfor injury associated with rhythm dances compared to standard/smooth
dancesAdditionally, there is less research available regarding the biomechanics of rhythm
dances compared to smooth dances.

In addition, itmay provide insight into the mechanism of ballroom daag an interven-
tion to improve body balance and reduce fall frekn the biomechanical perspecti@ance is a
complex sensorimotor rhythmic activity integrating multiple physical, cognitive, and social ele-
ments(Gomes da Silva Borges et al. 2012; Gomes da Silva Borges et al. 2@ djitical that,
prior to recommending this activity to different populations, we understand the joint loading as-
sociated with ballroom danc8tudies on othestanceformsindicate that dane movements re-
quire high joint moment@8Nild, Grealish, and Hopper 201 Zyhich represent stimulation ¢ine
body and mayid instrengtheimg musclesOur results may support ballroom daras an inter-
vention to reduce the risk of fallinghis study helpsleepen our scientific understanding of the
biomechanics of ballroom dancefherefore, this study sgnificant because the learned infor-
mation may improve dance performance and provide health benefits to healthy and clinical pop-

ulations(Wells and Yang 2021a)

1.5Assumptions and Limitations

DE

ILPLWDWLRQV IRU WKLV VWXG\ ZHUH UHODWHG WR SDUW

footwear,the dance environment, the elements chosen and muscles selected, and the significance

level identified



The USA Dance Rulebook has defined multiple agekets for competition ranging
from preteen (9' grade and younger) to senior V (75 years and older). Thus, the selected age
range (18+45) may compromise the generalizability of the findings. Yet, it was predicted that
most currently competitive profeienal ballroom dancers likely fall between the ages of 18 and
45, which will give us the most representative picture of the ideal biomechanics for rhythm
dance elements. As the first attempt to characterize the biomechanics of ballroom dance, there
are noguidelines for selecting the dance experience of professional dancers in terms of years of
dance practice. This may cause variability in their experience and lead to confounding effects.
However, professional dancers currently competing are likely nadasability levels, despite
potential differences in years of experience.

Participants were provided identical athletic socks to standardize the footwear and elimi-
nate the possibility of differences due to nonform footwearHowever,most female balbom
dancers practice and perform in dance heels, which may alter the biomechanics slightly.

This study was conducted in a controlled laboratory setting and participants performed
the five dance elements discretely. This may reduce generalizability afidimegk to realife
dance situations. However, each dance element was preceded by a leading dance step to mimic
the momentum that occurs in the livelier dances, to reduce the effects of the discrete elements.

The movements chosen for this study are tlyegkements that make up almost all
rhythm dances, but they do not exhaust all ballroom dance movements. Consequently, the results
from this study may not be representative of all rhythm dance movements, but it will provide a
good understanding of the biooianics of a few of the key rhythm ballroom dance elements. It
will also lay the groundwork for future studies to analyze other movements.

As the initial effort to examine the biomechanical features of ballroom dance, we have no



reference for which musclese the most active in ballroom dance. We chose to analyze five
muscles based on the nature of the movements of interest in this study (i.e., Tibialis Anterior,
Medial Gastrocnemius, Vastus Lateralis, Biceps Femoris, and Gluteus Medius) bilaterally as a
starting point for future studies.

In addition, the shear GRF in the antefpasterior and medidateral directions were not
analyzed. Balance was also not directly measured in this study. These variables were excluded in
an effort to reduce the numberaiftcome variables examined during this project.

Finally, the significance levelcuR Il LGHQWLILHG IRU WKLV VWXG\ ZDV .
not have been sufficient for detecting the differences among groups and between genders. Thus,
future studies shoulde conducted with greater sample sizes, and the effect size should be calcu-

lated to provide more comprehensive information for the interpretation of the results.

1.6 Overview of the Study

Ballroom dance is growing in popularity internationally. The increased popularity is due
to various factors such as the competition and entertainment aspects and the increasing appear-
ance on stage and television, the physical and cognitive benefits edfioah hind social aspects.
However, little information is available regarding the biomechanics behind the ballroom dance
elements. This has limited the ability of researchers and dance instructors to design training pro-
tocols that may improve performanceil@ralso minimizing the risk of injury. In addition, ball-
room dance may serve as an ideal exercise solution for individuals who struggle to adhere to or
have conditions that prevent them from participating in a traditional exercise prddgraraldi-
tional knowledge regarding the kinetics, kinematics, and muscle activity of ballroom dance ele-
mentsgained from this studwill aid in improving performancand enhancing the quality of life

in different populations.



2 REVIEW OF THE LITERATURE
2.1 DanceSport

DanceSport is the competitive form of ballroom dance with monetary winnings and
world rankinggdMcCabe et al. 2013Yhe International DanceSport Federation (IDSF) was
founded in Germany in 195§7About DanceSport' 2010 1997, the IDSF was officially rec-
ognized by the Internatioh®lympic Committee as the representative body for DanceSport, and
DanceSport became eligible to be included in the Olympic Program. In 2008, IDSF entered into
a formal agreement with the International Paralympic Committee to develop Wheelchair Danc-
eSport.Three years later, the International DanceSport Federation changed the name of the or-
ganization to the World DanceSport Federatiaon WDSF('About DanceSport' 2010
2.1.1DanceSport Styles

DanceSport includewany GLITHUHQW VW\OHV VXFK DV $FUREDWLF
Hop, Latin, Rhythm, Salsa, Smooth, Standard, Stage dance, and Wheelchair. Among the various
disciplines are American Smooth and AmericantRinyandinternational Latin and Interna-
tional ModeriiStandard. However, American Smooth and American Rhythm are only performed
in the United States (US). American Smooth dances are the Waltz, Foxtrot, Tango, and Viennese
Waltz, and Standard dances inclide Waltz, slow Foxtrot, Tango, Viennese Waltz, and the
Quickstep. These dances are generally more formal and versatile, making them harder to master
than the Rhythm or Latin dances. American Rhythm includes th&aGahaRumba, Swing, Bo-
lero, and Mambo, \wile International Latirconsists othe ChaCha, Rumba, Samba, Paso Do-
ble, and the Jive. Though similar, International Latin and Rhythm have differing styling and
dance figures. The heritage of these dances in Latin American, Hispanic, and Americas cultur
gives them each a distinct trait, but they coincide in the expressiveness, intensity, and energy

they exhibit'About DanceSport' 2010)
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2.1.2DanceSport Competition Categories

DanceSport is open to individuals of all ages, making it a truly timeless event. Competi-
tion categories include Juvenile | for children undi@eyears old and younger, Juvenile Il for
children under 11 years old, Junidor children under age 13, Junior Il for adolescents under
age 15, and youth for adolescents under age 18, as well as Adult for individuals 19 years or
older, Senior | for individuals 35 years and older, Senior Il for individuals 45 years and older,
andSenior Il for individuals 55 years and old&kbout DanceSport' 20)0Along with age cat-
egories, there are many different DanceSport competition classificatiohsas Professional,
Rising Star Professional, Pré&m, Amateur, Championship, Novice, Adult, Youth, etc. The ten
dance competition includes all of the dances from Standard and International hatimne
dance competitionontainsall of the dances fra the American Smooth and American Rhythm
(McCabe et al. 2013)
2.1.3The Performing Athlete

Sport has been defined bkH (XURSHDQ 6SRUWYV &KDUWHU DV 3DOO |
which, through casual or organized participation, aid at improving physical fithess and mental
well-being, forming social relationships or obtaining results in competition at all |éxelser-
iQJ WR WKH ZRUGLQJ :'6) GHILQHVY 'DQFH6SRUW DV 3WKH DFW
and that allows the participants to improve physical fithess and mentadeiuedj, to form social
UHODWLRQVKLSY DQG WR REWDLQ UAbgut Dave¥SpoR? EB®P SHWLWLR
Though ballroom dancers are ranked based on artistic performance and technique, the physiolog-
ical and psychological demands are gf&atutedakis and Jamurtas 200Because of this, com-

petitive dancers are often referred to asqrenfng athletegKoutedakis and Jamurtas 2004)
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Dance has been widely recognized as a holisti&kewd. Dance is capable of combating
obesity in adolescents just as well as it can reduce solitude among the (&dbenly
DanceSport' 2010Research by McNiGray has shown that couples performing the Jive reach
foot speeds up to 24 knobr andcan spin at a rate of 180 revolutions per minute, and muscular
exertion and breathing rates of top dancers performing hatistandard dance routinean
equal thosefeelite 80@meter runnergMcNitt-Gray, as cited by WDSF). Dance competitions
and tournaments, extending over several roundsuttiple dances each, require high energy ex-
penditure at both aerobic and anaerobic levels with minimal recovery. Howevenmsdarmce
challenged to look elegant and graceful at all times, so physical exertion often goes unnoticed.
Dance is one of the most complete cardiovascular and aerobic workouts, and is mentally engag-
ing and physically demanding. As such, dance produces extedisults in individuals of all
ages, from children tolder adultg'About DanceSport' 2010)

DanceSport is an activity that combines athleticism and art &owisahe participants to
develop physical fitness and mental wedling(Lankford et al2014) Dancers must be experts
in aesthetics and technique, psychologically prepared to handle the stresdregjuaynd physi-
cally fit (Koutedakis and Jamurtas 20048 K\VLFDO ILWQHVYV FDQ EH GHILQHG D

ity to med the physical demands of a specific téskutedakis and Jamurtas 2004)

2.2 ExercisePhysiology and Health Effects of Dane

Improved cardiorespiratory function is recognized as an important component of health
and physical fitness. The ACSM, the Center for Disease Control and Prevention (CDC), and the
American Heart Association (AHA) hayeiblished recommendations for aerobic activity neces-
sary for the prevention and management of chronic dis€aseier et al. 2011 5tudies have

shown that regular physical activity aids in cardiovascular functioroeeicll health and well
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being(Gomesda Cruz et al. 20175ports are typically researched as forms of physical activity
for practical application of the activity recommendatiflrenkford et al. 2014)However, de-

spite health benefits from engaging in regular physical activity and exercise, there is a high rate
of inactivity in the populatioifilGomes da Cruz et al. 201¥Y/hen typical exercise modalitiesea
insufficient at motivating regular exercise, ballroom damhy its fun, social and motivating
characteristics, appears to be a form of physical activity with the potential for high compliance
among participants and may be an alternative strategy fidbatting sedentary lifestyles

(Gomes da Cruz et al. 2017; Lankford et al. 2014)

Recreabnal ballroom danecan be done with little training and is frequently enjoyed in
the company of several participants, which may help to explain the increased popularity in recent
years(Lankford et al. 2014)However, controlling the exercise intensity during dance can be a
challenge as instructors aim to teach motor patterns ratheioitizsing on the physical fithess
of the participant¢Gomes da Cruz et al. 201 ¥)et, it can be argued that the physical demands
placed on dancers during choreography make physical fithess as important as skill development
(Redding and Wyon 20037 herefore, it is important to understand the physiological effieats
resultfrom ballroom dane
2.2.1Exercise Physiology and Competitive Ballroom Dancing

Several studies have analyzed the cardiovascular effects of ballrooeirdanmpetitive
DanceSport athletes. Blanksby and Reidy (1988) sought to determine the energy requirements
for both competive Modern and Latin American ballroom daritom telemetered heart rate
while dancing simulated competitive sequences and relating it backztoré®ballroom dance
couples participated in their study. Couples danced either Modern or Latin Americarsdanc

guences with 15 to 20 second breaks between dances in order to simulatdéeac@alpetiton
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scenario. Couples then changed costumes and rested for another thirty minutes before dancing
the second sequence of dances. Males in this study displayeanaheart rate of 170 beats per
minute for Modern and 168 beats per minute for Latin American putting them at 86 percent and
85 percent of their max heart ratespectively, while females displayed a mean heart rate of 179
for Modern and 177 for Latin Aarican, which wa89 percent an@®1 percent of their max heart

rate respectively. Therefore, competitive ballroom éanauld be considered a vigorous activity
requiring the cardiovascular system to work in its peak gBlaksby and Reidy 1988\

slightly higher VQ was observeduring the Latin American dance sequemneich could be

due to the greater variation in movement patterns that occluedin dancesompared to Mod-

ern dancs. Additionally, females requigklower absolute values of oxygen than males, which

can be explained by females having a lowerYf@x conpared to male@lanksby and Reidy

1988)

A 2014 study aimed to deéPLQH LQWHUQDWLRQDO OHYHO 'DQFH6SR
ity during an incremental teand during a competition simulation as it relates to gender, dance
style, and international rar{kiiv et al. 2014) The study included 30 couples, all of which were
ranked in the top six percent of DanceSport athletes in the world. Of the couples, 12 danced
StandDUG VHYHQ GDQFHG /DWLQ $PHULFDQ DQG FRPSHWHG
oxygen consumption and aerobic power were measured during masGest on a treadmill un-
til exhaustion. A week later, dancers performed a competition simulation ime®sthile
heartrate and lactic acid were measured. Standard and Latin American disciplines performed
three rounds of five dances while Ten Dance couples danced two rounds of 10 dances. Partici-

pants also had their body composition measured via a DXA scan.
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The male dancers had greater\f@axresults faster treadmill speeds, and greater post
treadmill lactic acid than the females. Lafimericandancers displayed higher average
heartrates than the Standard dancers in each of the three rounds comparsane tipender.
Standard dancers generally perfornbetbwtheaerobic threshold intensity, while the intensity
of Latin Americanand Ten Dance performers watsove the aerobihireshold. During the entire
dance simulation, the average heartrate compareshitrate at aerobic threshold was higher in
female Latin dancers than female Standard or Ten Dance performers. Additionally, when com-
pared in the same dance and same round, there were no significant differences between male and
female heartrate in all tedances. Latin American daeewere observetb be physiologically
more intense than Standard and Ten Dance, as illustrated by the higher heart rate values. This
may be due to the Latin American dance style being more energetic compared to Standard
dancesAdditionally, the VQ max values of the DanceSport athletes were found to be greater
than what has been previously seen in ballet, modern dance, flamenco, and folk ({&acsrs
al. 2014)

As we have seen from the previously discussed studies, ballroom dancers maintain a high
aerobic capacity and peak heart rate during compestioanlationgLiiv et al. 2013; Liiv et al.
2014) It is important to note that in Standard dances the male and female frequently dance in a
closed position, so partners mirror each atteY VWHSV 7KH LGHD LV WKDW WKH
during the dance steps are the same for both the male and the female, qttrerislel posi-
tion becomes disruptedshich compromises the artistic appearance. If this is the case, the abso-
lute steprate, lengthand speed, all of which affect the exercise intensity, should be the same.
However, male ballroom dancers have been seen to have higher cardiorespiratory capacities than

femaleg(Liiv et al. 2013; Liiv et al. 2014)This would suggest that the conditioning status of the
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female partner would be the limiting factor in the overall dance performance in ballrooen danc
(Vaczi et al. 2016)A particular feature that differentiates the technique in Standard ballroom
dances is that the male will maintain an upright head and uppgposdion, while females will
have significant lateral flexion and hyperextension of both the neck and trunk, which increases
the aesthetic appeal of the dance. This technique requires isometric contractions in the upper
body muscles, which may increase energy demand placed on the female pa@tfemzi et al.
2016)

Therefore, Vaczi and colleagues (B) Analyzed the physiological responses of 10 ama-
teur DanceSport competitors during a maximal test, a simulated competition, and while main-
taining a stationary hold over three different sessf¥iaszi et al. 2016)Maximum cardiorespir-
atory capacity was determined using a graded treadmill test. The simulation consisted of one
round of five Standard dancegsrformed in costume and competition shoes, lasting two minutes
with 15 seconds rest between each dance, with the dances being performed in the following or-
der: Waltz, Tango, Viennese Waltz, slow Foxtrot, and Quickstep. Heartrate was measured during
the smulation and lactate levels were measured immediately following. In the final session,
couples were asked to stand in a stationary closed position with the hold they would maintain for
the Waltz with the same timing and rest sequence as the danceisimulat

5HVXOWYVY VKRZHG WKDW WKH PDOHVY SHDN KHDUWUDWH
the three scenarios. In addition, when genders were combined, the peak heartrate during the
dance simulation was similar to the peak heartrate during the makiuetie peak heartrate
during the static hold was significantly lower. Peak heartrate during the static hold was also sig-
nificantly greater for females than males, and the M@x was significantly greater for males

than females, but gender did not appeaaffect the lactate responses in any of the conditions.
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Lastly, the ratio of heart rate during the dance simulation and the static hold compared to the max
test was significantly smaller for males than for females. These results provide eviderte that t
difference in hold position may be responsible for the greater relative intensity for the female
partner due to increased activation of the core and upper body miMsdeset al. 2016)
2.2.2Exercise Physiology and Recreational Ballroom Dancing

In addition to competitive DanceSport athletes, it is important to understand how ball-
room dane affects tle body when performed recreationally. Accordingly, one study sought to
determine the energy requirements of several forms of recreational ballroom dance using a porta-
ble metabolic systerfLankford et al. 2014)This study included 24 recreational ballroom danc-
ers £12 males and 12 females, with an average of 51 months and 61 monthsreinegre-
spectively. Participants performed the Waltz, Foxtrot, Swing;Cli, and Swing (again) for
four minutes each with a twminute rest period between each dance. This study revealed that
theenergy expenditure of the lead dancer (male) was signifiy related to the energy expendi-
ture of the folloving dancer (female). The Waltz and the Foxtrot had an average energy expendi-
ture of 5.3 METS, classifying them as modetiatensity based on ACSM guidelines (ACSM).
The ChaCha had an energy expenditure of 6.4 METS, and Swing had an energy expenditure of
7.1METS, classifying them as vigorourstensity. Results of this study indicate that recreational
ballroom dane may be used to meet the aerobic intensity component of activity guidelines set
out by ACSM,theCDC, andthe AHA (Lankford et al. 2014)Although the duration of ballroom
dance is dependent upon the length of songs, modificatiagde made to meet ACSM guide-
lines. Therefore, ecreational ballroom dance may lead to cardiorespiratory adaptions for improv-
ing aerobic fitness due to its higher intensity, which may further yield improved fitness levels

and reduced risk for diseaieankford et al. 2014)Iin addition, because lead energy expenditure
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was significantly corelated with follow energy expenditure, partnering with a more active or ex-
perienced individual may increase the exercise intensity, thereby providing increased health ben-
efits (Lankford et al. 2014)

Another study assess#te physiological effects of ballroom damby analyzingresting
heartrate, and heart rate recov@®pmes da Cruz et al. 201 BParticipants included5 males
using ballroom darecas their primary form of exercise three to five times per week for the past
six months and 25 males that were sedentary or insufficiently active for the past six months. Par-
ticipants completed a submaximal exercise testtoeaamill where initial heartrate was col-
lected following the warrup, and again during each minute of the dmmute recovery once
the participants reached 85 percent of their predicted max heartrate. Results showed that partici-
pants in the dance groupdha lower baseline heartrate, a lower heartrate immediately prior to
starting the treadmill test, and were able to continue the test for a longerqfdaiod compared
to the sedentary group. Both groups achieved the same maximum heart rate, budelyzalgn
showed a quicker heartrate recovery, illustrating that practicing ballroom dance regularly is asso-
ciated with positive changes in resting heartrate and improved cardiac responses to exercise. Ad-
ditionally, the ballroom dance group did not practiecing at a controlled intensity, which
shows that even when intensity is not controlled, there are beneficial physiological changes that
occur fromballroom dancing regularly. Additionally, the greater tolerance to submaximal activ-
ity demonstrated by ghballroom dance group is an indicator of greater overall cardiorespiratory
fitness. This is an indication thballroom dancenaybe an acceptable alternative to typical ex-
ercise modalitiesandmay help reduce cardiovascular r{§komes da Cruz et al. 201 )nder-
standing physiologicaldaptations in both recreatioreaddcompetitiveballroomdances pro-

vides insighffor those interested in dancing for fun, as well as those with a competitive side.
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In addition to the positive health effects that ballroom da&an have for recreational én
competitive young adult dancers, ballroom daren also benefit young and elderigividuals
alike. Healthy People 2010, a national health promotion and disease prevention initiative, identi-
fied a minimum of 30 minutes of moderate physical activityfif@ or more days each weakd
20 minutes of vigorous activity for at least two days a week as the goal for children and adoles-
cents in order to promote cardiorespiratory fitng#salth and Human 2000A New York City
elementary school classrodmased ballroom dance program sought to determine if studdnts
ing part in ballroom dance classes could achieve these recommendations for physical activity.
Participants were fourtrand fifth-gradestudentghat participated in a ballroom dance program
conducted over a @eek period, and taught by professioralioom dance instructors. €in-
tervention focused on Rumba, Swing, Tango, Waltz, and Foxtrot. Additionally, the curriculum
utilized was a standard curriculum aimed to nurture respect, teamwork, confidence, and joy. Re-
sults from the study found that 14rpent of the children improved their BMI, and none moved
to a category of greater riskdditionally, based on collected heartrate data, students that partici-
pated were able to achieve physical activity recommendations. These results support the idea that
ballroom dance classes daa sufficient in providinghe necessary moderate to vigorous physi-
cal activity that children need each déjuang et al. 2012)

Anotherballroom dance intervention also saw improvements in muscle architecture in
older adult female@Cepeda et al. 2015M\ging is associated with decreased muscle mass and
diminished strength due to decreased pajsactivity. Therefore, this intervention sought to de-
termine the effects of a ballroom dance program on muscle architecture parameters of the lower
extremity in older wome(Cepeda et al. 2015Jhe intervention consisted of three modeiate

tensity dance sessions each week for eight weeks in which four rhythm dances were taught by a
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professional instructor. Dependesariables included a siminute walk test, Tinetti test, timed
up-andgo test, duatask timed ugand-go test, ad crosssectional area of théastusLateralis,
Tibialis Anterior,BicepsFemoris, andMedial Gastrocnemius muscles. Following the eight
weels, it was observed that there was an increase in thickness of all four muscles, increased pen-
nation angle of th&astusLateralis,BicepsFemoris, andMedial Gastrocnemius, and increased
fascicle length of all four muscles. Additionally, the dance groyponed in all of the func-
tional tests. These results indicate that ballroom dance training aids in muscular changes that
may in turn improve functional movements in older adults.

Considering the physiological benefits and social characteristics, ballraore dhay be
attractive for cardiovasculaas well as geeral health improvements in individualsarticularly

thosethat struggle to adhere to standard exercise progi@oraes da Cruz et al. 2017)

2.3 Motives for Dancing and Psychological Effects

Dancing can provide a strenuous ygbgable form of exercise that improves fitness and
also encourages an active lifestfllel, Wang, and Zhou 2018; Maraz et al. 2015)is is partic-
ularly true in populations that may have difficulty participating in traditional forms of exercise,
such as those with chronic health probldlvells and Yang 2021apancing is also linked to
music and requires the physical closeness of a partner, which is different from most other exer-
cise activitiedMaraz et al. 2015Beyond a good workout, dance involves emaotion, social inter-
action, sensory stimulation, motor coordination, and music, and as such has been deemed more
enjoyable and thus more sustainablerdenger periods of tim@akes et al. 2016)t is clear
that ballroom dancing has benefits on ibjogy and overall health, however, it is also im-

portant to understand the psychological effects.
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2.3.1Cognitive Benefits of Ballroom Dancing

Changes in brain activity of ballroom dancbeve been reportdtiu, Wang, and Zhou
2018) Functional magnetic resonance imaging (fMRI) was usexamire the restingstate
functional activity inprofessional ballroom dancers compared to novice individuals with no
dance experiencét wasreportedthat the ballroom dancers hetreased brain activity in areas
associated with perception and movement contirailaudiovisual processing and memeky,

Wang, and Zhou 2018Jhere waslsoincreased activity in the primary motor cortex, which is
responsible for motor performancetian memory, motor skill learningnd motor control, in

the professional ballroom dancers compared to the control partic{hant/ang, and Zhou
2018) These findings indicate that ballroom dare relatively new and unique form of physical
activity, is related tadhecortical plasticity of the sensorimotor systéou, Wang, and Zhou
2018)

Simple motor skills, such as running, are predictable and involve lesdigaakd
movement. However, complex motor skills, like ballroom dance steps, incorporate higlofeve
coordinated body movements that require learning and practice, which may have a greater im-
pact on cognitive process@derom, Grunseit, et al.6). For this reason, a group of research-
ers sought to find out how cognitive abilities changed in two groups of older adults after either a
walking or a ballroom dancing interventi@erom, Grunseit, et al. 2016Jhe dance group par-
ticipated in one houlong, biweekly dance classes for eight morigerninga variety of dances
including the Fatrot, Waltz, Salsa, and Rumba. The walking group walked the same number of
hours per week for eight months. Physical and cognitive assessments were conducted before and
after the eightnonth intervention. Following the intervention period, the dance grasgseen

to improve in visuospatial learning, visuospatial delayed recall and executive function response



21

inhibition supporting the idea that ballroom dance may help to improve cognitive skills in older
adults.
2.3.2Motivation for Ballroom Dancing

It is more likely that individuals will continue an exercise program if they perceive some
kind of benefit from itThus, dancdased interventions may letala low attrition rate or a high
DGKHUHQFH UDWH 6R DQ b&ceéplivhg/dt thB piyskR&) coghhiv® aBde-Q FH UV |
tive, and social benefits of different forms of partnered dance in a population of healthy adults
was conducted via a surv@yakes et al. 2016Results indicated that the preferred forms of
dance were swing dance and ballroom dance, and the preferred partner for most were friends and
significantothers Mostof the participants reported feeling that dance improved their physical
fitness,bodycoordination, and helped with focusing for an extended period of time, as well as
improving memory and the ability to learn new things. Results were also associatadavith
duced risk for dementia. This ties into the improved cognitive functions reportatidrystudies
(Merom,Grunseit, et al. 2016; Lu, Wang, and Zhou 202&ditionally, most participants
agreed that partnered dance impbtheeir comfort in making eye contact, physical contact with
others, social interpersonal skills, setfnfidence and helpediecrease ervousness in social sit-
uations. However, results did indicate that dancing over a longer period of time was associated
with greater perceived social benefitfie primary motivation for dancing was to have fun. Life-
long participation in physical activiig vital for sustained physical and mental health, and re-
sults from this study illustrate that dancing is an enjoyable activity that individuals are willing to
continue(Lakes et al. 2016)

Anotherstudy sought to discover the motivation behind se@ateational dancers par-

ticipation in ballroom dance, and to determine the differences in motivatimed®igender and
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level of dance activity through an online-B@m Dance Motivation InventorfMaraz et al.
2015) The strongesnotivator overall was mood enhancement, followed byamtfidence.
Women were more likely to dance for fithess, mood enhancementosdiilence, and escapism
than men, who were primarily motivated by intimacy. This study observed social and physical
contact to be as important as improving skills when it cantkeefrequency of dancing. The au-
thors concluded that dancing is a popular form of exercise and can lead to decreased anxiety, in-
creased selésteem, and improved psychological weding(Maraz et al. 2015)

Both Lakes and colleagues (2016) and Maraz et al. (2015) found that partnered dancing
increased selfonfidence irtheir participants. Similarly, ballroom dasmay improve body im-
age. Ballroom dar&is a sensorimotor activity that integrates skills including rhythm, synchrony,
balance, coordination, and spatial seffsmseca et al. 2014; Lu, Wang, and Zhou 20&8)I-
room dance steps are sequences of predetermined movements that vary in rhythm and character-
istics and are performed pairs. Moving with a partner to a musical rhythm, combined with the
IOXLGLW\ RI GDQFLQJ DOVR UHTXLUHV EHLQJ DZDUH RI RQHY
the ballroom space. Thus, the goal of this study was to analyze the influence of danbig on
body size perception of ballroom danc@tenseca et al. 2014} hirty participants were split
into two groupsza beginner ballroom group and a control group. The ballrooumpgpartici-
pated in 12 classgsach lasting 90 minutes, taught by two instructors. Body image was meas-
ured using the Image MarkiRyocedure, whickvaluates the sense of touch at particular points
on the body while the participants are blindfolded. End¢bntrol group, a pfpost comparison
showed a 22 percent decrease in the number of individuals with appropriate body size percep-
tion, while the ballroom dance group showed a 40 percent increase in appropriate body size per-

ception. Therefore, ballroom daemay have positive effects on body perception, which could
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be due to the attentiand awarenedbat is required when learning new dance s(Epaseca et
al. 2014)
2.3.3Competitive Ballroom Dancing and Stress

The moodhas been regarded as one of the most significant psychological functions
(Zajenkowski, Jakowski, and Kolata 2015Researchers aimed to determine mood changes in
recreational and competitive dancers doing basic training, and competitive dancers participating
in a competition using the UWIST Mood Adjective Check @& jenkowski, Jankowski, and
Kolata 2015) This study used a model that assessed tense arousal (tension and nervousness vs.
relaxation and calm), energeticousal (vigor and energy vs. fatigue and tiredness), and hedonic
tone (pleasantness vs. unpleasantness). Results showed that recreational dancers, competitive
dancers during training and competitive dancers during competition did not differ in hedonic
tone before dancing, but recreational dancers after dancing increased hedonic tortbeWwaile
donic tone in competitive dancers competing decreased, and it was unchanged in competitive
dancers training. Tense arousal was higher in all groups before danoipgred to after danc-
ing, but tense arousal was higher in competing dancers than in training competitors and recrea-
tional dancers. Before dancing energetic arousal was higher in competitive dancers preparing to
compete than in recreational dancers, wafter dancing recreational dancers showed higher en-
ergetic arousal than competing dancers.

Higher hedonic tone scores reflect optimism and happiness, while lower scores reflect
sadness and depression. The increase in hedonic tone after dancing in dtiematgroup is
consistent with the notion that recreational dancing improves the sense-btimglland de-
creases depression. Hedonic tone decreased significantly follaworgpetition which suggests

that hedonic tone is an identifier in stressfulengnce, indicating that social evaluation and
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competition may increase stress levels. Tense arousal decreased in all groups, which suggests
that ballroom dance still places physical demands on participants, as tension is shown to decrease
following vigorous and intense exercise. Interestingly, the changes in energetic arousal in the
group of recreational and competing dancers were in opposite directions. Recreational dancers
reported an increase in energy following dancwilgile competing dancers reported a decrease
in energy.Changesn energy are consistent with the notion that moderate physical activity im-
proves energy, while vigorous activity is usually associated with more fatigue. Researchers con-
cluded that mood chaeg differ depending on the situation and that generally, recreational dance
produces the most positive changes in m@ajenkowski, Jakowski, and Kolata 2015)

Regular physical activity and exercise help to reduce stress and its negative consequences
(Strahler and Luft 2019However, the positive effectd regular physical activity, including
ballroom dance, may not apply to all intensities of physical activity. Competitive sports lead to
heightened stress, exhaustion, and injf@tyahler and Luft 2019 ompetitive ballroom darec
is not only physically demanding but soesdaluative as well, which places increased psycho-
logical demands on the individu@erndt et al. 2012; Strahler and Luft 2018%utely, stress
LQYRNHYVY WKH ERG\{V ILJKW RU IOLJKW UHVSRQVH OHDGLQJ
heart rate, shallow breathirand tightened muscles. This means that under metbstress, the
body is constantly activatedihich leads texhaustior(Strahler and Luft 2019Additionally,
stress has been linked to serious diséasahler and Luft 2019)

Strahler and Luft (2018) aimed to identify the stress response in competitive elite sports
using a professional ballroom dancer monitored over an-gighth period. The suljewas a

25-yearold internationalevel female ballroom dancer who provided information on mood,
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VWUHVYVY DQG IDWLJXH 7KH GDQFHUYV FKURQLF VWUHVYV OHY
dividual, whiletheir healthrelated quality of life was withithe average range, and physical ac-
tivity scores were considered high. This case study illustrated that psychological stress is related
to a reduced sense of welkking and a deterioration in mood. Additionally, ballroom dance com-
petitions were a major dliogical stressor. Interestingly, there did not appear to be any adjust-
ment to competition, indicating that competitive ballroom dancers experience chronic stress, re-
sulting in wear and tear on the body and exhaustion. However, the athlete did shovahilgreat
ity to recover from stress when the stressor was rem@teahler and Luft 2019)

Competitive ballroom dancers have se&lported a higher susceptibility to the common
cold and other diseas@erndt et al. 2012)Therefore, the stress response in athletes was studied
with the goal of discovering potential mechanisms that may lead to higher disecsgtibility
in healthy, young athlete$his study included a group otgerienced ballroom dancers and a
group of regularly active controtBatprovided blood and saliva samples to assess stress and in-
flammatory parameters. Researchers revealed thgiatdive ballroom dancers illustrated evi-
dence of hypoactivity in their stress systems and peripheral inflammation, as weHras self
ported physical ailments. These results indicate that competitive ballroomisl@anchronic
stressor that has the potahto lead to negative outcomes.

Anothergroup of researchers conducted five different studies all assessing cortisol levels
in competitive ballroom dance(Rohleder et al. 2007The first study analyzed the effects of a
reatlife ballroom dance competition on the stress response. The second study looked at whether
the stress mponse was due to the physical strain of competition. Study three looked at whether
or not the stress response to competition habituated over time. The fourth study analyzed differ-

ences in stress response based on the focus of the daasdgsthe fifth study examined a



26

reaklife competition compared to a laboratory settiRgllowing these studied, was determined

that ballroom dance competition is a stressor that elicits a strong psychophysiological threat re-
sponseas illustrated by cortisol levell was further shown that this stress response is not based
on the physical strain of dancinthis stress response aldoes not habituate across competi-
tions,butis dependent on how focused the individual is, thedeis a much greater stress re-
spong in reallife than when in a laboratory settifigohleder et al. 2007Yhe kck of habitua-

tion shownin this studyis consistent wittthe results found by Stahler and Luft in their 2019

study. The chronic stressf competitionmay lead to negative health outcomidewever, it is

unknown whether there is a direct libktween this stress and future disg@sndt et al. 2012)

2.4 Ballroom Dan® and Balance in Older Adults

Developments in medical and science fields have been accompanied byhaigrihe
elderly population who are at an increased oistalling (Merom et al. 2013; Sohn, Park, and
Kim 2018) Falls are a leading cause of premature death, bone fracture, head injury, and admit-
tance to longerm care facilitiegSohn, Park, and Kim 2018}owever, research on specific fall
prevention exercises has been minihdrom, Mathieu, et al. 2016Pance is a complex sen-
sorimotor rhythmic activity that integrates many physical, cognitive, and social elements, which
may help to alleviate fall risk facto(dMerom, Mathieu, et al. 2016panceSport movements,
such as forward, backward, and sideways stepping, spinnirtgetipg, heel rising, and turning
could all influence muscle strength attierefore, gait and balance, thereby mizing the risk
of falling (Sohn, Park, and Kim 2018jor this reason, several studies have airnekktermine if
ballroom dane may help improe overallbalance anthelpreducefall risk in older adult§Sohn,

Park, and Kim 2018)
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One research groy@ohn, Park, and Kim 2018&nalyzed 15 oldeadults enrolled in a
15weekDanceSport program. Clasdasted for50 minutes three times each week. Participants
were taught the Rumba, Glhg and the Jive. Following therogram significant improve-
ments in both standing and walking balance were, seggesting that DanceSport training may
help older adults improve their neuromuscular response to control lower extremity muscles, lead-
ing to enhanagpostural stabilitySohn, Park, and Kim 2018)

Another study examined the effects of either a ballroom dangétk dance interven-
tion on the physical activity and fall risk in older adutsnparedo a control grougMerom,

Mathieu, et al. 2016)or this study, dance classes were one hour long, twice a week, for a total
of 80 hours over 12 months, while the control group was instructszhtowue their normal ac-
tivities. The results from this studgportedthat participants in the control group increased their
time spent in planned exercise by 18 minutes, and increased incidental physical activity by 113
minutes, whereas participants iretdance groups increased planned exercise by 110 minutes and
increased incidental physical activity by 142 minutdthough nonsignificant, lallroom dance
participantswith highattendance showed the lowest incidence of falls over the 12 months. Ball-
room dancers also improved gait speedapproximately0.07 m/s from preto postinterven-

tion, while theother twogroups did not show significant changes in gait speed.

Gomes de Silva Borges and colleagues conducted three studies analyefferthef a
ballroom dance intervention with older ady&omes da Silva Borges et al. 2012; Gomes da
Silva Borges et al. 2018; Gomes da Silva Borges. @0414) The first study analyzed the effect
of a ballroom daneprogram on functional autonomy and postural balance of elderly individuals
(Gomes da Silva Borges et al. 201Phe experimental group participated in a ballroom dance

program that was 50 minutes three times each week and lastghtnonths. Dances taught
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included the Fotxot, Waltz, Rumba, Swing, Samba and Bolero. The control group was in-
structed to continue their regular activities. Functional autonomy was assessed using the
GDLAM index, which consists of 5 test&10m walk, standing from a seated position, standing
from a prone position, standing from a chair and walking around, and putting on and removing a
shirt. Results illustrated a significant improvement by the dance group in all of the tests, while
the control group did not improve in any of the teBtas the experimental group performed sig-
nificantly better compared to the control group.

The later study analyzdte effects of ballroom dance angroup of older adults suffering
from dementigGomes da Silva Borges et al. 2018he experimental group learned the same
dances for the same frezncy but only for 12 weeks, while the contgobupcontinued their
normal activities. Cognition was assessed using amémtal state exam, functional autonomy
was assessed using the GDLAM index, and balance was assessed using stabilometric and pos-
tural platforms. The ballroom daagroupshowedmprovementin all assessments from piest
to posttest,andperformedsignificantly better than the control group at ptesit.

The third study examined the effects of a ballroom dance program on posturaébalan
and the incidence of falls in elderly individu§omes da Silva Borges et al. 201%he same
experimental and control group procedures were again applied for 12 weeks. Results revealed a
significant improvement in balance in the dance group, but not the control group. In addition, the
dance group experienced a reduction in falls from far@ostteg, which did not occur in the
control group. Thestreestudies demonstrate the positive effects of ballroomelamenultiple
factorsrelated to fall riskssuch as increased functional autonomy and ability to perform activi-
ties of daily living,which promotes the prescription of ballroom da@to improve balance and

motor performanceResults also support the use of ballroom dantelimng toprevent and
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controldementia in elderly individual&Gomes da Silva Borges et al. 20Ghmes da Silva
Borges et al. 2018; Gomes da Silva Borges et al. 2014)

Another study compared Tai Chi Chuan to ballroom davith regard to postural bal-
ance, gait, and postural transfer in elderly adults using a NeuroCom Balance Master force plat-
form systen(Rahal et al. 2015Participants included individuals that had praadieither ball-
room daneor Tai Chi Chuan at least three times per week for a minimum of one year. Results
revealed that the Tai Chi group performed better in most tests with a lower sway velocity in the
static assessments on the N&lom, and a lower sway velocity in the unilatiestance test with
eyes open. However, the dance group demonstrated a lower sway velocity with eyes closed, a
faster walking speed, and a shorter transfer time in the-stand testResults illustrate the ben-
efits of both protocolsnimproved stati@and dynamic balance by enhancing postural adjust-

ments(Rahal et al. 2015)

2.5 Use of Ballroom Danein Rehabilitation

Ballroom dane has been shown to have a positive impact on the cardiovascular system,
and to serg as a moderate to vigorous form of actiyByanksby and Reidy 1988; Gomes da
Cruz et al. 2017; Huang et al. 2012; Lankford et al. 2014; Liiv et al. 20183 dition tcenhanc-
ing mood andbeingenjoyable for those that participate irflibkes et al. 2016; Maraz et al.
2015; Merom, Mathieu, et al. 2016; Merom, Grunseit, et al. 2016; Zajenkowski, Jankowski, and
Kolata 2015) Therefore, ballroom dance is arcefent option for those either uninterested or
unable to participate in traditional forms of exercksar. these reasons, ballroom dance has be-
gun to be used as a form of rehabilitation for individuals with phyam@inental illnesses

(Wells and Yang 2021a)
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Ballroom dance has several advantages over other forms of dance. Ballroom dance re-
quires partnershipeeach movement is successful only if both partners cooperate. Furthermore,
ballroom dane hasavariety ofrelatively different dance styles that span a broad range of move-
ments and music styles, making it possible for the vast majority of participants to find a dance
theyenjoy. In addition, movements vary in intensity and tempthefnusic, sahey can be
adapted to more active or more frail individu@ssu et & 2017)
2513DUNLQVRQYV 'LVHDVH

S3DUNLQVRQTYVY GLVHDVH 3' LV D SURJUHVVLYH QHXUROR.
spinal posture, mobility, and stability, ultimately leading to dependency and falls and a decreased
quality of life (Ashburn et al. 2014; Kunkel, Robison, et &112; Kunkel, Fitton, et al. 2017)

People with PD tend to experience slow movemengidity, resting tremors, and abnormal pos-
tural reflexes. Gait is characterized by a shuffling walk with increased flexion of the hips and
thoracic spine and reduced movement at the ankle. Restricted rotational movements of the head
and trunk also conibute to instabilityAshburn et al. 2014Balance and strength training,

along with rhythmic cueingare the key strategies to improving functiorPid patients. Ball-

room dane comprises many of thesgrategiesas the music provides rhythmic cueing and the
stepping and turning challenge balance, making it a fitting activity for people with PD.

A 2010 study with PD patients posed the question of vengtartnered dancing may de-
crease balance gains because the PD patient might rely on their partner for (bédakoey and
Earhart 201Q)Authors comparethe effects of partnered and ngartnered dance on balance
and mobility in 39 individuals with PD. Participants were randomly assigneithi&r partnered
or nonpartneredrango, and attended two eheur classes per week for 10 weeks. Balance and

gait were assessed prior to, immediately after, and one month after the intervention concluded.
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Participants in both groups showed improvementmlance, comfortable and fgsiced walk-
ing velocity, and walking cadence. Though both groups improved equally, the participants in the
partnered dance group reportgeaterenjoyment and interest in continuing classes.

A second study analyzed whetheraalaptedlrango dance program would produce
changes in neuromuscular control of gait and baléilten et al. 2017)Six participants diag-
nosed with idiopathic PD were involved in fifteen 1.5 hour adapted tango lessons over three
weels. Researchers examined muise activity data fromhe leg and trunk during overground
walking and postural perturbations to assess whether changes in motor modules were associated
with motor improvements in gait and balance. Results indicated no increases in the number of
motor modules recruiteduring either walking or balance. However, it was noted that motor
modules were more consistently recruited and distinctly organized immediately after rehabilita-
tion, which suggests greater generalizability of the motor modules across tasks. This study illus-
trates hat motor module distinctness, consistency, and generalizability are more sensitive to im-
provements in gait and balance thlha number omotor moduls recruited

Another team of researchers conducted a study in three parts to determine the potential
for using ballroom dance as an intervention for patients with PD. The first phase consisted of a
randomized controlled trighatsought to determine the feasibility of a partnered ballroom dance
protocol with PD patienté&Kunkel, Fitton, et al. 2017}ifty-one individuals with PD were ran-
domized into either a dance group or a control group. The dance group was pavitiered
healthy, aganatched individuals, and participated in two droeir dance classes a week for 10
weeks. Dances learned included the Foxtrot, Waltz, Tango, Rumb&i@hand Rock-Roll.
Limited differences were seen in balance due to the small samplbowever, the skminute

walk testdid show small improvements in tdance group. Participants in the dance group also
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reportedenjoyingthe dance classes. Therefdie authors concluded that using ballroom dance
as an intervention fguatients with PD is feasible.

An additional benefit of partnered ballroom dance is that a partner provides both physical
and cognitive challenges, as movements must be synchronized. A partner may also instill greater
confidence in movement because theyiam@ntact and can be supported by another person
(Kunkel, Robison, et al. 2017; Ng et al. 20180, most partnered dance classesaralucted
as group classes, thus promoting personal and social relationships, which are important for indi-
viduals with PD(Kunkel, Robison, et al. 2017)herefore, having a partner may ensure greater
safety, as well as greater enjoyment whitdy increase exercise adhererigeinkel, Robison, et
al. 2017) Thus, the second part of the previous study was tondiete the experience of PD pa-
tients and their dance partners through interviews to identify factors that may affect the enjoy-
ment of partnered ballroom dance claggamkel, Robison, et al. 2017Qf the participants in
the original experimental group, seven men and seven waioeg with their partners, were
recruited to partake in@ualitative study. The partners were a mix of spouses, friends, and vol-
untees. The results indicated that those who were partnered with a spouse gained the greatest en-
joyment from the experience. Those partnered with experienced dancers, or if theplevése a
build agood rapport with their partners, also reported feeling a sense of achievement and enjoy-
ment from the dance classes. However, determining who would do the leading was a challenge
IRU VRPH FRXSOHV SDUWLFXO D Uwas rhdleWrkdtef&él BithBrocaht WK 3D L
cluded that the experience participants had in the dance classes was greatly influenced by the re-
lationship and compatibility they felt with their partner.

The third part of the study analyzed the effects of ballroomedamevholebody coordi-

nation when turning around in PD patie(itulbert et al. 2017)The study included 25 people
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with PD randomly allocated to either the dance or control group. The dance group followed the
same protocol as the feasibility study. Whbody coordination during turning was assessed us-
ing 12 onthe-spot turns before and after the interventibime paition of the body was recorded
using motion analysis, eye movement was detected using a helmet witttanosi@ system,
andthecenter ofpressure was measured using a force plate. The 12 turns were split up with
three predicted turns each to the preferred anebneierred side, and three unpredicted turns
each to the right and left, all at a sefflected pace. Results indicated thatcthv@rol participants
had a longer delay between the first segment to move and the feet, as well as between the pelvis
and the feet, suggesting that segments were more separated over time. In contrast, the dance
group showed less of a change in segmentalder/er time, with a small reduction in delay
across all segments. This indicates that those who participated in therdanentionwere
moreable to coordinate their axial and perpendicular segments and were better at turning their
whole body togethecompared to the control groupesults from these three data sets demon-
strate that partnered ballroom dance may be a beneficial form of rehabilitation and physical ac-
tivity for individuals with PD(Hulbert et al. 2017; Kunkel, Robison, et al. 2017; Kunkel, Fitton,
et al. 2017)
2.5.2Multiple Sclerosis

Multiple Sclerosis (MS) is a chronic, progressive disease of the central nervous system
that impairs mobility and postural cont{®landelbaum et al. 2016pymptoms typically mani-
fest as fatigue, and gait and balance issues, as well as depression and cognitive impairments
(Mandelbaum et al. 2016; Ng et al. 201Bhe troublewith gait and balance magparticipation
in physical activity challenging, contributing toveresedentary lifestyle wbh then contributes

to a higher risk of morbidity and atuse mortality, such as obesity and heart disease
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(Mandelbaum et al. 2016%ufficient physical activity is one of the npharmacological inter-
ventions that can reduce the symptomM&fand improve quality of life. Exercise has been
shown to be weltolerated in people with MSHowever, the benefits of physical activity are
only effective if exercise is maintainédlandelbaum et al. 2016Ballroom dance may be an ef-
fective way to promote exercise adherence becauseiiie fun(Lakes et al. 2016;
Mandelbaum et al. 2016; Zajeswski, Jankowski, and Kolata 2015)

Ballroom dane provides unigue movement experiences for participants as step patterns
must be remembereaa initiated in multiple direction@Ng et al. 2019)Therefore two pilot
studies aimed to determine tlaasibility of using ballroom darecas an intervention fandivid-
ualswith MS (Mandelbaum et al. 2016; Ng et al. 201Bhe first study analyzed the effects of
Salsa daneon physical activity, gait, balance, and sefficacy (Mandelbaum eal. 2016) Ten
individuals with MS participated in two offeour dance classes each week for four weeks with
assessments at baselimemediately following the interventigand at threeand sixmonth fol-
low-ups. Assessments included a variety ofstagined aassessingvalking gait and speed, bal-
ance, sekefficacy, confidence, and motivation. Results showed increased engagement in physi-
cal activity during the interventigoeriod and improvements in gait and balance immediately
after and at the theemonth followrup compared to baseline @smonstrated bthe improved
timed upandgo test, dynamic gait index, and MS Walking Seke Moreover, the protocol
was well tolerated, and participants completed the dance classes with no reported diffieulty.
authors concluded that the Salsa dance protocol wagelethted, safe, and successful at pro-
moting physical activity in independent individuals with MS. During fotgrvention inter-

views, it wasdiscoveredhat several participants joined a gynstlaeight, and requested that
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the intervention continue past four weeks. Thus, this study suggests that dance may be a promis-
ing form of physical activity for MS patients.

The second study evaluated the exercise intensity and feasibility of a ballroom dance pro-
tocol, as well as theffects of ballroom dance on tpaysical and psychological function in peo-
ple with MS(Ng et al. 2019)A total of 13 participants with MS were placed into either aeanc
or control group. The dance group completed two-looer dance sessions each week for at least
six of the eight weeks offered. Dances taught included the Rumba, Foxtrot, Waltz, and Push
Pull. All participants with MS danced with individuals without MStek the steps were taught,
participants were encouraged to use whatever steps they wanted, which provided the opportunity
to initiate steps in all directions, learn and recall motor patterns, and process multiple sensory
stimuli. The arerage heart rate wh dancing was around &®of agepredicted makeart rate,
andtheaverageaate of perceived exertiomas between 11 and 12 for all dances. Following the
intervention, the dance group showadmproved healtfrelated quality of lifeandcognition,
andtrendstoward improved fatigualepressionandbalance measures, but no changes in self
efficacy, while the control group illustrated no significant changes. These results suggest that
recreational ballroom dance could be suggested as an exercise prograet &wtivity guide-
lines for individuals with MS. Participants engmthe dance classes, moving with the music,
and interacting with the instructor and other participants, which likely contributed to the im-
proved quality of life. These two pilot studieslicate that recreational partnered soballroom
dance can provide sufficient exercise in a fun and social setting for MS patients.
2.5.3Spinal Cord Injury

Many spinal cord injury patients are confined to wheelchairs dtietoability to walk,

which poses difficulties in participating in physical activity. A group of researchers examined the
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physical benefits of a mixed ability social ballroom dance class for seven spinal cord injury para-
plegic and eight tetraplegic wheelchair ugddiasters, Kiratli, and Hong 2013 articipants par-
ticipated in four hours of social dance classes each week for six,wdeke they learned Salsa,
Tango, and Rumba dances. Following the dance protocol, there were significant increases in up-
per extremy and trunk range of motion (ROMhdupper body strengtlandimproved sixmi-
nute distance and coordination, along with decreases in weight, resting pain, and reaction time.
Improvements in pain perception, weight loss, active ROM, and coordinatioraiégtat so-
cial ballroom dance may be a fun, safe, and social form of exercise with numerous benefits for
this group of individuals.
2.5.4Stroke

Balance and mobility challenges stemming from chronic stroke contribute to issues per-
forming activities of dily living, and significantly impact heahlielated quality of lifgHackney
et al. 2012)Because of this, exercise interventions that improve mobility, balance, and quality of
life are essential for individuals suffering from chronic stroke. Adapted Tango involves frequent
starting and stopping, mytle speeds, variations in rhythm, and spontaneous changes in direc-
tion. The partner may also provide some balance assiftarthose in nee@Hackney et al.
2012) Therefore, aase study was done to describe the effect of an adapted Tango program on
movement functionsncluding balance, mobility, gaiendurance, dudask ability, and quality
of life in a 73yearold mde with hemiplegia and visual impairment 13 years {sdsike
(Hackney et al. 2012)he participant partook in twenty iur adapted Tango lessons over
the course of 12 weeks. Following the intervention, the participant improved in the chair stand,
Berg Balance Scale, timed+amdgo, and sixminute walk test. Selfeported physicalral men-

tal health and visual quality of life changed little, while balance confidence decreased. However,
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the participant indicated that he enjoyed the classes, would continue if given the opp@nmahity
was more physically active. He also felt that hprioved in walking, coordination, strength, en-
durance, and mood. This case study provides promising results and illustrates that ballroom
dance may provide some benefits to patients with chronic stroke.

2.4.5Dementia

Mild Cognitive Impairment (MCI) is aymdrome defined by greater than expected cogni-
WLYH GHFOLQH EDVHG RQ DQ LQGLYLGXDOYfYV DJH DQG HGXFD
with activities of daily living(Lazarou et al. 2017However, more than half the individuals with
MCI progress to dementia within five yedtsazarou et al. 2017Aerobic exercise is a possible
solution for improving cognitive function in elderly individuglsazarou et al. 2017Pance is a
combination of aerobic, strength, coordination, cognjtaord social interaction, and can be per-
formed in numerous locations where it is saf@king it more likely to be adoptedd sustained
by older adults and magctuallybe a more effective modality for improving cognitive function
than other aerobic actties (Lazarou et al. 2017)

A study with patients experiencing MCI aimed to leate the impact of ballroom dance
class instruction on cognition and mad@zarouet al. 2017) Participants were randomly as-
signed to either the dance or control grolipe focus was ondtance, postural control, dance
and rhythm recognition, movement initiation and termination, turning, and moving with close
proximity to another idividual. Lessons were held twice per weekif®months The dance
group learned the Tango, Waltz, Viennese Waltz, Foxtrot, RumbaC8&aSwing, Salsa, Me-
rengue, Hustle, angtraditional Greek dance. Cognitive assessments were performed by a col-

lectionof neuropsychological tests designed to examine attention, working memory, executive
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functioning, and language. The dance group showed improvements in almost all parameters fol-
lowing the 16month period, while the control group showed a decline in pedocmResults

illustrate that daremay be an ideal option for preventing agéated degradations, particularly

in people with limited social opportunities and declining cognitive performance.

2.4.6Cancer

Cancer survivors have an increased risk for megjve disease, additional cancers, func-
tional decline, and other diseases such as cardiovascular disease. Additionally, cancer patients
tend to suffer from physical and psychological distress, sleep disturbances and fatigue, and re-
duced quality of lifeBeing active reduces these risks and improves physical functioning, fatigue,
psychological and social wdbeing, and overall quality of lif€Schmidt et al. 2018)herefore,
ballroom dance prograsiior couples dealing with caacmay be an effective intervention for
survivors as well as their partn€Risu et al. 2017as lallroom dane has the potential to favora-
EO\ LQIOXHQFH FRXSOHVY UHODW L Ré&balkcartnvunieatighkhdioyLULQJ Y H
promoting physical touch and shared experiences and interé€tiokel, Robison, et al. 2017;

Pisu et al. 2017)Additionally, dance interventions have shown positive physical, psychological,
functional, and social outcomes that improve quality of lifetirerpopulationgAshburn et al.
2014; Hackney et al. 2012; Hackney and Earhart 2010; Kunkel, Robisain2817; Kunkel,

Fitton, et al. 2017; Lazarou et al. 2017; Mandelbaum et al. 2016; Ng et al. 2019)

Thus, a pilot study utilizing a ballroom dance program was conducted to determine the
potential improvement in quality of life in cancer survivors and their par(Réss et al. 2017)
Thirty-one couples were randomized into either the intervention or control group. The interven-
tion includedten45-minuteprivatelessons and two group lessons over the course of 12 weeks,

where couples learned the Fox{rd/altz, ChaCha, and East Coast Swing. It was requested that
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participants practice on their own five times each week as well to increase weekly activity
minutes. Assessmetdols analyzeghhysical activity, functional capacity, quality of life, and
couplHV Y WUXVW KDSSLQ Hilisdosibex6 it ekhtdd-tbl shdrthGthauditdsl and feel-
ings with their partner. Following the intervention, the dance group exhibited significant im-
provements in physical activity, functional capacity, the mental oot of quality of life, vi-
tality, social function, and mental health. There were no significant improvements seen in the
partners of the cancer survivors in either group, except for an increase in dyadic agreement and
happiness in the ballroom dance pars. At the end of the dance program, cancer survivors re-
ported appreciating the opportunity to ease into physical activity, and both survivors and their
partners enjoyed spending time together, working toward a common goal, and laughing together.
This slows that ballroom damanay have the potential to provide light physical activity and to
improve quality of life in cancer survivo(Risu et al. 2017)

A second pilot study aimed to assess the feasibility of ballroomedancancer patients
and their partner&Schmidt et al. 2018Particpation was open to all adults with any kind of
cancer. Dance classes were 90 minutes long and were offered once a week for eight months. Par-
ticipants were asked to rate their wiedling on a visual analog scale each week in order to moni-
tor the impact oftte classes on the participants. Findings showed that for the majority of the pa-
tients, weltbeing remained stable or increased during class and then returned to baseline over the
following six days. Patients with a low wddking rating in the three daysfore class experi-
enced notable improvements during class. All but one healthy partner reportéewwglbs in-
creasing during the class. These findings illustrate the feasibility of ballroom dance classes as a
new and different type of physical activityr cancer patients and their partn@?gu et al.

2017)
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2.4.7Diabetes

A healthy diet and lifestyle, including regular physical actiagessential for prevent-
ing and treating Type 2 Diabet@dangeri et al. 2014)However, behavior changes are the result
of personal motivation to live a healthife, and intrinsic motivation to exercise is the strongest
predictor of longterm results. Dance may help aging individuals to enjoy physical activity be-
causadt stimulates positive emotions, promotes social interactionfaatersrelationships with
other peoplgMangeri et al. 2014)

Mangeri (2014) and colleagues conducted anspnth study aimed at determining the
metabolic and clinical effects of dancing in individuals with Type 2 Diabetes and/or obesity. Par-
ticipants were enrolled in either a dance program or ssstdtted physi¢activity program
based on their personal preferences. The dance program conststeddfour dance lesssn
each week. Participants were welcome to dance with their own partners or with other individuals
in the class. The seHfelected physical actiyitgroup was allowed to choose their preferred activ-
ity, such as walking, cycling, swimming, weight lifting, etc. Both programs illustrated signifi-
cantly lower body weight and waist circumference at three months and maintained results at six
months. In thelance group, activityelated energy expenditure was 13.5 METS/hour per week
in the first three months and 14.1 in the second three months. While tselseted program
resulted ingreaterenergy expenditure, it was also more variable in the first theeghs and de-
creased in the second three months. This study highlights the benefits of a dance program as an
effective form of physical activity for improving metabolic control, and successfully motivating

individuals with Type 2 Diabetes/obesity to exsec
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2.6 Injury Risk

Ballroom dance is often perceived as being gentle and controlled and therefore suitable
for all individuals because theieno perceived straifT sien and Trepman 20Q1) fact, dance
medicine often overlooks the ballroom discipline altogether and instead reii@gites inbal-
let, modern, jazz, folk, and ethn{@sien and Trepman 20QXlowever, there is a risk for injury
in all physical activitiegDomene, Stanley, and Skamagki 20J83llroom dancenovements
must beexecuted with precision, endurance, and power while maintaining the beauty of the
dances, and, like ballet, DanceSport athletes must spend hours every week p(@siemgnd
Trepman 2001)DanceSport athletes experience incredsezdt rates and oxygen uptake during
competition due to the high aerobic and anaerobic requirements of théBdaonkisby and Reidy
1988; Lankford et al. 2014)n order for dancers to meet the physiological demands of competi-
tion, they must also train at high intensit{isemelc et al. 2019piscrepancies in fitness level
and competition demandaVve been suggested to be associated with an increased likelihood of
injury (Premelc et al. 2019 Although ballroom dance has been seen to be beneficial in rehabili-
tation settings, it is also important to be aware of any injukythiat may be associated with it as
well.

Most injuries in DanceSport have been sefforted, such as the study by Premelc and
colleagues (2019) on the differences in injuries based ounlage and gender in DanceSport ath-
letes. Nearly 100 participantisom 21 different countries at an international competition partici-
pated. Of these dancers, 68 percent reported injuries in the previous twelve months, and a total of
96 injuries were recorded. Females were found to sustaimpgrcent highemjury rateper
1000 hours of training, and six percent more injuries per dancer than males. There was no differ-

ence in injury incidence by ag#ass, and no interaction between gender and age class for inci-
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dence of injury. Most injuries were classified as traumaitith females sustaining more trau-

matic injuries (74%) than males (46%). There were no significant differences{ojaager

gender in overuse injuries. The increase in traumatic injuries compared to overuse injuries may
be due to the quick movementstthaust be made when rotating and starting and stopping result-
ing from the stability and balance that is required when performing multidirectional movements
(Premelc et al. 2019The most common injuriggportedwere strains of @ neck (22%), lower

back (18%), and knee (16%). Dancers reported most injuries occurring during training (73%) or
competition (26%), with most perceived causes of the injuries being overtraining (25%) and in-
sufficient warmup (17%). The greater number ofuries reported by females may be due to the
more extreme back bendirand quick head turns they make compared to n{Riesnelc et al.

2019) Additionally, the spine is out of its natural alignment during hyperextension, wiagh m
explain the greater number of neck and back injuries reported.

Recreational Salsa dance is a popular social and physical activitgtfonen and
women(Domene, Stanley, and Skamagki 2018yurvey of 450 nonprofessional Salsa dancers
sought to determine the extent of injuries, the odds of sustainiimjuayy and the injury inci-
dence rate in recreational Salsa dan@@@mnene, Stanley, and Skamagki 20I8¢sults re-
vealed that the likelihood of sustaining an injury was twice as great for women versus men.
There was a three percent greater chance of injury for every increased year in age, a seven per-
cent greaterisk of injury for every oneunit increase in body mass index (BMI), and a seven per-
cent lower risk of injury for every one year of Salsa @sxperience. There was a greater pro-
portion of females that sustained at least one injury in the previous yepam@hio males. Of
the 83 injuries reported in women, 34% of them required medical attention compared to 17% of

the 23 injuries reported in men. Most of the injuries reported by women were muscle or tendon
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strains and located in the foot and ankle, whitsshof the injuries by men were joint or ligament
relatedand either relatetb or located in the knee.

Latin formation dance,reotherform of DanceSportlsoplaces high physical demands
on the participantéNanke, Haenel, and Grdmerg 2020) Wanke and colleagues (2020) ana-
lyzed the pain and injuries of 72 Latin formation dancers. fiitye of the dancers reported hav-
ing paineitherwhile dancingor during the 24 hours after dancing in the previous three months.
Female dancergported more affected regions of the body than male dancers. The most com-
mon injury site reported by all dancers was the lower back, while females also reported the right
shoulder and males also reported the right knee as being frequently affected. Bsoakes
ported the toes and ankles as being a frequent region for pain, which may be due to the shoes
worn when dancing. Females tended to report their pain as being higher ehOtipaih scale
than men. All but three of the dancers stated that theyettavith the pain with the reason being
apassion for dancing and unwillingness to let down their teammates. This study illustrates the
high relevance of pain and injury risk in Latin formation dan{@fanke, Haenel, and
Groneberg 2P0).

Professional ballroom dancers are often compared to elite athletes as their training re-
quires specific physical abilities and advanced techniques, a schedule that can lead to physical
exhaustion all while striving for artistic excellen&ardoso et al. 2020T herefore, a group of
researchers assessed the prevalence, characteristics, and factors associated with ballroom dance
injuries in professional dancei@ardoso et al. 2020Results illustrated a high incidencki-
jury in this populatiorwith 64% reporting an injury during their professional caréée lower

extremity was most frequently injured in women, and the knee was the most common injury site
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for men.Being overweight, and participating in other danaenf®in order to complement ball-
room training were identified as factors associated with injury. Understanding the factors associ-
ated with injury in ballroom dance will aid in the prevention and rehabilitation of injuries.

In addition to surveys of dancetwo different case reports of injuries shine a light on
some of the injuries that are unique to ballroom damhe first case report involved a-$8ar
old woman with cervical radiculopathy. Cervical radiculopathy is a pathologic process involving
the ginal nerve roo{Tsung and Mulford 1998)his was the first case in which cervical radicu-
lopathy was reported in a ballroom dancer. However, ballroom dance involves neck movements
such as cervical extensi@nd lateral bendingnd lateral rotation, which narrows the space of
the cervical spine root and may cause damage to the nervéTrsotg and Mulford 1998)

The second cageportexaminedknee internbrotation(Tsien and Trepman 20QI)he
individual was a 29yearold female, amateur competitive ballroom dancer with no prior history
of orthopedic injury. She was pivoting to the right vktieeinternalrotation and her right foot
planted on the floor while practicing a syncopated spin with her partresr stte experienced
intense pain in the right posterolateral knee causing her to drop to the floor. The mechanism of
injury and location of pain was consistent with a popliteus tendon strain. Forced internal rotation
can cause impingement of the lateral imems between the lateral femoral condyle and the tibial
plateau. An internal rotation mechanism of injury is rare in dancing because of the emphasis that
ballet and modern dance place on external rotation or parallel dance positions. It is generally sug-
geVWHG WKDW GDQFHUV KDYH IHZHU NQHH LQMXULHV WKDQ D
foot on the floor rotates, dissipating the twisting strains on the knee. However, in ballroom
dance, movement of the body may occur when the failliplanted firmly on the floorand the

partner leads the couple into a different position, resulting in strain on th¢Tisier and
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Trepman 2001)Although nost dance injuries are reported in ballet, modern, and aerti®cs,
risk for anankle injuryin ballroom dancéas been reported because of the shoes that females
dance inHowever, his study illustrates that ballroom da&may result in injuries that are

unique from other dance injurigdotably, dl five of these studies indicate that women are at an

increasedisk for sustaining an injurgompared tanen.

2.7 Biomechanics of Ballroom Dane

DanceSportlike other sports, has been associated with high stress levels as well as a risk
for injury, while recreational ballroom dance has been associated with enimaocégincreased
exercise and fitness, and improved balance and coordination. The benefits of recreational ball-
room dance have led to it being recommended as a form of rehabilitation in individuals suffering
from chronic physical ailments such as PD and M&wvever, the underlying mechanisms for
how ballroom dance is beneficial in rehabilitation among different populations remain unknown.
Additionally, a selection of joint and muscle injuries have been associated with ballrooen danc
To address these two kntedge gaps, it igital to consider the biomechanics of this fun and so-
cial activity before broadly recommending itiarious groups gpopulations.

An important characteristic of ballroom dance is the ability to adapt the timing of steps
and dance fig HV WR WKH DFFRPSDQ\LQJ PXZaéeetaG20®H SDUWQH
Therefore, a comparison of dance trajectory around the dance floor of three adult internationally
ranked ballroom dance couples and three youth internationally ranked ballroom dance couples
was made. The couples danced all of the standard daiwelz, Tango, Viennese Waltz, Fox-
trot and Quicksteptin succession with 38econd breaks between each while their dances were
recorded by a camera secured to the ceiling. The trajectory of the movements for each dance and

couple was analyzed using a human messent tracking system. Comparisons revealed that
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adult couples tend to utilize the whole dance floor while youth dancers remain primarily on the
outside circle irmostdances (Waltz, Tango, Foxtrot, and Quickstép}his study, he Viennese
Waltz showedhe fewest differences between youth and adult couples with its quick and contin-
uous rotations. On average, adult couples made trips around the dance floor that30enee20
ters longer and about 0.3 meters per second faster than the youth couples BEetteuspeed
of these particular dances, there is a risk of colliding with other couples on the dance floor, so it
is smart to utilize the space in the middle of the dance floor as the adult couples did.

The Viennese Waltz involves continuous turns, leteuplesonstantlyrotate around
each other. These movements are characterized by powerful rotational body movements. A turn
in dance involves external rotation of the lower extremities as a reshé&ioterdependent hip,
knee, shank, and foainklemovements, and dancers must have adequate strength in the struc-
tures around the trunk, hip joint, and ankle joint to make a turn p€ffieagen et al. 2013The
speed of movement is also important for success in the Viennese(¥dtiel et al. 2010)
Therefore, a timenotion analysis study was conducted by Prosen and colleagues (2013) in
which the natural (right) and reverse (left) turns were analyzeeitothl2 ranked and lowest
12 ranked couples in the Viennese Waltz at an International competition. The goal was to deter-
mine ifthetime and speed of the movement within a single turn differed betweenalidtow
ranked couples. Dances wergainrecorded using a video camera fixed to the ceiling. Both top
and lowefranked dancers tended to perform similar proportionate frequencies of reverse and nat-
ural turns. Analysis of reverse turns showed that theanked dancers performed fewer turns
on a curvd trajectory than the lowaanked dancers. The topnked couplealsoperformed all

turns at similar speeds, all of which were significantly quicker than the J@m&ed couples.
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This suggests that the ability to maintain a higher speed throughoutrhesults in the dance
appearing more fluent as the overall movement speed does not fluctuate as much.

Many of the Standard dances are known for the rise and fall of the dances, which is repre-
VHQWHG E\ WKH PRYHPHQW R G D Qasidondfictedtaxivéchanidally JUDY LW
analyze the rise and fall movement that occurs in the Waltz, Foxtrot, Viennese Waltz, and Quick-
step in order to be able to give dancers correct advice regarding these moy&imegts2018)

A theoretical model was analyzed, and since standard datices constant contact between
partners, the center of gravity of the coypéther than the individualg/as used. Outputs from

the model showed that at the down position, potential energy is at its lowest. During the rise,
maximum kinetic energy is gaed when translational velocity is highest, at which point the ve-
locity decreasesnd the kinetic energy is transferred to potential energy. Potential energy is
greatest when the body position is at its highest point. The rise and fall of basic fayutes c
modeled as a simple pendulum motion, where the rise is explained naturally as the change from
kinetic to potential energy. However, the downward movement involves the change from poten-
tial to kinetic energy and requires dissipation. The analys#&rifited that the maximum height

of the rise depends on the figure of each dance, and is limited by the acceleration, regardless of
WKH GDQFHUTV KHLJKW DQG ZHLJKW

Another study analyzed the Waltz in highly skilled dancers with the goal of assessing the
effects of a partner on joint range of motion and step lef)gikhida et b 2020) Dancers per-
formedthe first half ofa natural turnndividually andthenwith a partner while step lengtior-
malized to leg lengthnd joint range of motion in the sagittal plane were asseSteullength
for the males was significantly longéuring the first step in the individual condition. The step

length for females during the first and second steps of the turn were significantly longer in the
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partner conditionln addition, the joint ROM for males tended to be smaller in the paired condi-
tion, while the joint ROM for females was seen to increase in the paired condhiese differ-
ences likely occur because the Waltz is performed in a closed hold position. Therefore, the lower
extremity movement of the male is determined by the posifitiredegs relative to the female
while the lower extremity movement of the female is determined by the propulsive movement of
the male(Yoshida et al. 2020)

Spinning and sliding movements are also frequently performed by déReeasa,
Wilson, and Dai 2018)Understanding the interaction between dancers and the floor can aid in
performance and training. It is important to note that differentelatyles also use different
dance shoes. Different coefficients of friction from the shoes may result in different lower ex-
tremity kinematics and kinetics, thus resulting in different perfornsii@g this reason, a study
was conducted to quantify theefficient of friction of different footwear and its effect on the
free moments during rotational movements in country swing d&weala, Wilson, and Dai
2018) Particpants performed 36@egree rotational movements in rubbettom boots, leather
bottom boots, running shoes, and barefoot. Results showed that coefficients of static friction
were the greatest for the rubdmsttom boots and running shoes. The leabimiom boots also
illustrated the lowest peak and average free moments of the footwear conditions. This indicates
that the leathebottom boots may decrease twisting loads resulting from the free moments. This
is important because a lower coefficient of foctibetween the shoe and the floor may result in a
lower rotational load on the knee. However, coefficients of friction that are too low result in slip-
pery shodloor interaction, which may increase the raflfalling duringacceleratingr deceler-

ating mozements.
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A second study analyzing the effect of footwear investigated the effect of high heels on
the center of mass, and lower extremity and spine joint a(Rjles et al. 2020)In this study,
experienced dancers performed Samba steps in two conditiogls heels and flatsat two dif-
ferent speeds. Researchéid not find a correlation between step execution dpee footwear,
nor were there any differences in lumbar curvature, displacement of the center of mass or knee
and hip joint amplitude. However, it was observed that left plantarflexion angle decreased with
increasing speed. Additionally, there was a digaint decrease in ankle plantarflexion in the
flats condition compared to high heels.

Another study chose to investigate the relationship between skill level and angular mo-
mentum associated with different variables in the basie@Heastep, which is aomplex, multt
directional, asymmetrical Latin dance sequei@igang etl. 2019) Participants included 29
dancers at three different skill levetd 0 beginners, 10 intermediates, aniige experts. Partici-
pants danced 12 cycles of the basic-Cha step to music. Results illustrated that the sum of ab-
solutesegment angular momentum increased in all planes of motion with skill level. This was
accompanied by an increase in cancellation of angular momentum between segments that oc-
curred in all movement planes by skill level, which indicates a greater utilizdtaomgular reac-
tion elements with increasing skill. Taken together, these findings indicate that experts utilize in-
creased whokbody angular momentum, which although energetically expensive, may increase
the aesthetic value of dance movements.

Center ofgravity and balance is a key component of ballroom dance. Thus, a study as-
sessed the center of gravity trajectdoying two basidRumba dancstepsn threenovicedanc-
ersandoneprofessional danc€Outevky and Justin 2018Dance steps were performed on a

Footscan which recorded the trajectory of the center of gravity, and weight distribution on the
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feet.Novice dancers portrayed left and right foot imbalances, and stepping on the outside of the
foot instead of the medial side. In addition, they did not utilize the whole feet when stepping but
instead stayed on the front of the foot, and they limited the volume of their movement. This is
important because left/right asymmetries@mmon in sports ovase injurieOutevsky and
Justin 2018)

Posture is another key characteristic of dance. The normal spine has curves that increase
theoverall strength of the vertebral column, help maintain balance upraght position, and
help absorb stress from jumping and landing activiteausamae et al. 2019panceSport ath-
letes train for years to develop the appropriate posture and dance hold, which raises the question
as to whether the adaptations made by dancers are habitual or cause peinazaigestto the
spine(Kruusamae et al. 26). This led to a study exploring the differences in lumbar lordosis
and thoracic kyphosis of 30 amateur or professional couples, ranked in the top six percent of the
world rankings, that competed in either Standard, Latin American, or Ten Dance abtopare
track runnerswhich were used as a physically active control grigdrpusamae et al. 2015)
Measurements of the spine were taken using a Vertebral Fracture Assessment scan. Results re-
vealed that DanceSport athletes had a smaltdrape in the vertebral curvatures compared to
the runnersBoth male and female dancers had smaller lumbar lordosis angles compared with
same gender track athletes. Female dancers also had smaller thoracic kyphosis angles compared
to female track athletes. These results may be due to the postural requireDemtaport ath-
letes requiring them to maintain an elongatedespimd forward rotated hips. Within the DanceS-
port participants, female Latin American dancers had smaller lumbar lordosis angles compared

to female Standard and Ten Dance dancers. This diffemmay be a result of female Standard
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dancers needing to bend back, which involves hyperextending the spine from the waist, limiting
the forward rotation of the hips seen in Latin American dancers.

A similar study analyzed the effects of professionain-atyle dance on spinal posture
and pelvic tilt((Muyor, Zemkova, and Chren 2017)his study compared spinal curvasiand
pelvic tilt in different positions, spinal sagittal plane mobility and hamstring flexibility, in addi-
tion to the influence of wearing dance heels on the sagittal plane spinal posture in 20 Latin
American style professional dancers and 20-d@mcersThere were no significant differences
between groups when standing. When slumped over, male dancers showed lower thoracic ky-
phosis and greatlumbar flexion and anterior pelvidttthan male nomancers, while female
dancers showed greater thoraciclkgpis compared to female ndancers. In maximal trunk
flexion with knees flexed, male dancers illustrated lower thoracic flexion and greater lumbar
flexion than male nowlancers, while female dancers showed greater anterior pelvic tilt than fe-
male nordarcers. In maximal trunk flexion with knees extended, all dancers had lower thoracic
flexion and greater lumbar flexion and anterior pelvic tilt than maledamters. In a prone posi-
tion, females showed a straighter thoracic spine than males. In maxieradiert nordancers
had greater lumbar extension than dancers. When looking at specific dance postures, lower tho-
racic kyphosis was seen in the forward walk, and greater lumbar lordosis was seen in-the Paso
Doble posture compared to standing with dancéshae Pelvic tilt was greater in the forward
walk, and dancers showed significantly higher hamstring flexibility thardameers. Contrary
to what Kruusaamae and colleagues found, these findings illustrate that specific dance postures
and movements mogifthe spinal curvatures in Latstyle dancers, but they do not alter the spi-

nal morphology when standjn
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One study analyzed the kinetics associated with the triple step in recreational swing danc-
ers(Wells and Yang 2021b)his study analyzed the ground reaction force (GRF), loading rate,
joint power, and joint moments at the ankle, knee and hip during the triple step movement. Com-
parisons were made among the éséeps within the triple step, and between individual and
partnered conditions. Results illustrated a greater peak vertical GRF during the first two steps, a
greater loading rate during the second step, and greater joint power absorption at the ankle and
knee during the second step. Additionally, data showed minimal differences in the kinetics be-
tween individual and partnered dance conditions. To the best of our knowledge, this is the only
study to have analyzed the kinetics of a ballreetated dance m@&ment, providing prelimi-

nary data for further analysis of ballroom dancing biomechanics.
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3 METHODOLOGY

3.1 Participants and Study Design

This study adopted a cressctional design to analyze the biomechanics of rhythm move-
ments across different ballroom dance levels and between genders. It ésatidididuals +
20 participants with nballroomdance experiend®EW), 18 recreational dacers(REC), and
18 professional dancef(®RO) with even genders each grougTable 3.1) A power analysis
was conducted using a pilot study to determine the number of participants needed for this study
(Appendix D).Participants were not significanttifferent in height and mass, but participants in
the inexperienced level were significantly younger than the recreational and professional levels.
Within each level, males and females were not significantly different in age, height, mass, expe-
rience, or burs danced each week professional dancer was defined as an individual who com-
peted as a professional (had the potential to win or earn mefe/Am or Pro/Prpin a rhythm
ballroom dancevithin the pior two years. Recreational dancers were anyone eampleted a
minimum of 50 dance sessions in a rhythm ballroom dance within the past two years but had
nevercompeted as a professional. Inexperienced dancers had completed no more than five ses-
sions in a rhythm ballroom dance in their lifetime aidind have extensive experience in other
dance formsTo be enrolled, participantsustfit one of the three criteria listed, be free of any
lower extremity injury in the previous three months, be in good cardiovascular, lasalte
free of any neurologicalr musculoskeletal condition that would inhibit their ability to balance
or dance normally.

Participants were recruited the greateAtlantaregion through various approach8ge-
cifically, recruitment emails and fliers were shared on the university wsimaplocal ballroom
dance studios and ballroom dance competitions, on social media, and by word of mouth. This

study was approved by the Institutional Review Board at Georgia State University (Approval
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number: H19457), andritteninformed consent was tdined from each individual prior to data
collection.The data collection lasted for 20 months between April 2019 and August 2021 (ex-
cluding March 2020 through November 2020 due to the laboratory shutdown resulting from the

COVID-19 pandemic).

3.2 Instruments
3.2.1Motion Capture
SDUWLFLSDQWVY ORZHU OLPE NLQHPDWLFWshg&¥H FROOHF
camera VICON motion capture system (VICON, Denver, CO, USA) sampling at a frequency of
100 Hz.The markers were placed on specific anatontezalmarks following the VicoRlug-in-
Gait marker sefFig. 3.1).The specific marker locations includtéee bilateraltoes(between the
first and second tgecalcanal, lateralmalleoli, shanks, laterdemoral condyls, thighs,anterior
superioriliac spines (ASIS), angosteriorsuperior iliac sping The system wasalibrated prior
to each testing session
Vicon Nexus 27 software (Oxford Metrics, Oxford, UK) was used for data collection.
All VICON cameras were connected to Vicon Nexus. The ViNexus software was also used
to adjust thenthropometricgbarameters, calibrate the cameras, and record the dance trials. All

collected data was saveddrpassworgecured computer
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Figure 3.1. Vicon Plugin-Gait Model
Figure 3.1.lllustration of the lower body Plupp-*DLW PRGHO IURP 9LFRQ 3/RZHU ERG\ PRGHOL

3.2.2Force Plates and Dance Floor

All movements were performed arvinyl floor placed on the laboratory floaovering
a pair of force plates (Advanced Mechanical Technology, Inc., Watertown, MA, (F8A)3.2)
The vinyl floor on the force plates was detached from the surroumthylgfloor to avoid cross
talk between the readings of the two force plates. The force platesconnected to the Nexus
platform and used to collect ground reaction forces (GRFsgandlate joinjpowers anano-
ments of the ankle, knee, and hip. Forcesranthents were measured in the x, y, and z direc-

tions. The force plates samplek dataat a frequency of 1000 Hz.
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Figure 3.2 Floor SetUp
Figure 3.2.1llustration of the force plates and vinyl flosetup in the laboratory.

3.2.3Electromyography

Muscle activity of five major lower extremity muscledibialis Anterior(TA), Medial
GastrocnemiugMG), Vastus LateralVL), Biceps Femori$BF), andGluteus MediugGM)
(Fig. 3.3) zwas collected bilatatly during each dance trial using 10 Delsys Trigno Wireless
Electromyography (EMG) sensors (Delsys Inc., Natick, MA, USAE EMG electrodes were
placed over the belly of each musaféer appropriat@reparatiorof the respective skin areas

and the dat was collected at a frequency of 1000 Hz

B ™~
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Figure 3.3. Selected Muscles
Figure 3.3.Depiction of the a) Tibialis Anterior, b) Medial Gastrocnemius, c) Vastus Lateralis, d) Biceps Femoris,
and e) Gluteus Medius.
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The motion capture system, force plates, and EMG system were synchronized during data
collection through the Vicon Nexus system.
3.2.4Biodex Dynamometer

Maximum Voluntary Isometric Contractions (MVIC) at the ankle and knee of the domi-
nant limb were assessed using a Biodex Pro System 4 dynamometer (Biodex, NY, USA), sam-
pling at a frequency of 100 HZzhe MVIC at the hip on the domant limb was assessed manu-
ally using a handheld dynamomefeloggan Microfet 2) The MVICs collected included dorsi-
flexion and plantarflexion at the ankle, flexion and extension at the knee, and abduction at the
hip. The Biodex is equipped with handleshtdd onto and seatbelts to stabilize the position of
the trunk and the tested lethe MVICs were performed three times at each joint for each direc-
tion. Contractions lasted for five secondgth one minuteof rest betweetrials. Theangleof
the ankleduring the plantarflexion and dorsiflexion trials was set to O degrees. The position of
the knee during the flexion and extension trials was set to 35 degrees. The position of the hip

during the abduction trials was approximately 10 degrees of abduction.

3.3 Experimental Protocol

Data collection took place in the Biomechanics Laboratory at Georgia State University.
Prior to participant arrival, all of the instruments and equipment, such as the VICON cameras
and AMTI force plates, were calibrated to emsaccurate dataere collected.
3.3.1Participant Preparation

When the participant arrived, they filled out a health history and dance questionnaire
(Appendix A) to determine eligibility based on the inclusion and exclusion criteria established. If
the paticipant was eligible, they read and signed the informed consent docngrguestions

from them about the study and protocol were addressed adequately before signing the form.
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Next, hey changed into appropriate compression clothing as needed andditaudsocks that
were provided (Under Armour, Baltimore, MD, USA). Participants warapeds they would
normally for a dance session fiore minutes where theweregiven the opportunityo familiar-
ize themselves with the dance floor. Following the wapnanthropometric measurements were
taken including body height and body mass, bilateral aakié kneevidth, interASIS distance,
and bilateral leg length. Retroreflective markers used for the motion capture were then placed on
bony landmarks on thewer extremity using doublsided tape. The marker placement followed
aPlugin-Gait marker sedis previously specified’his marker set was used to define thai-3
mensional kinematics of the pelvis, thighs, shanks, and feet. Wireless EMG sensors were then
placed on the belly of thEibialis Anterior, Medial Gastrocnemiugastus Lateralis, Biceps
Femoris,and Gluteus Mediusilaterally. Prior to EMG placemertheelectrodesites were
shaved, scrubbed with sandpaper, and cleaned with alcohol in order to reduce impedance and en-
sure good transmittance of the signals. The EMG sensors were further secured-witlppaad
EMG tape to ensure they did mabve orfall off during the dance trials. Following reflective
marker and EMG placement, the participant moved into the data collection area taleatslire
the markers were visible and the EMG sensors were transmitting clear signals.
3.3.2Data Collection

Prior to the danceitils, a statiesubject calibration was collected by the VICON motion
capture system. The static calibration consisted of standing on the dance floor with one foot on
each force plate, legs shouldeidth apart, and arms reaching out to the sides. Pamisipaen
performed five key dancglementghat make up any rhythm ballroom danastero/posterior

step, side step, rock step, triple step, and spot turn. Each of the first four movements were per-
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formed with both the right and ledis thdeading limb. Tlerefore, there were nine dance move-
ments in total examined in this study (= 4 x 2 Ha)ward step with the left foofFSL) (+X in
Figure 3.2, Appendix B, Step 1.1) and backward sii¢ip the right foot(BSR) (-X, Step 1.2),
side step to the rigfiSSR)(+X, Step 2.1) and lefiSSL) (-X, Step 2.2), rock step forwawith
the left foot(RSFL)(+X, Step 3.1) andock stepbackwardwith the right foot(RSBR)(-X, Step
3.2), triple step to the rigiT SR) (+X, Step 4.1) and leffTSL) (-X, Step 4.2), and a spturn
(ST) (+X/Z, Step 5) SeeAppendix B for dance movement illustratioddl nine movements
were executed with and without a partner for a total of 18 condifldresforward and backward
steps and the side steps are single steps, the roslkaatkgot turnrequire two steps, and the
triple step is an element with three stepdy two of which were analyzgdable 3.1).
All ninemovements included a preceding dance step in order to mimic the momentum
present in dancing, and were performed in a ramzed order to reduce the potential bias from
the order effect. The leading dance step was the typical step prior to each of the basic steps cho-
sen for this study. Thuthe forward and backward steps were precedemisije stepo either
the left or righ, and the side steps were preceded by either a forward or a backwathestep
rock steps were preceded by triple stepglthe triple steps were preceded by rock steps. The
spot turn did not include a leading step. Participants performed eachnobtamens to a
rhythmic beat in an attempt to normalize the rate at which the steps were taken. The forward and
backward steps and the side steps were performed to a 100 beat per minuterduktisteps
and triple steps were performed to a 90 beat per mimythm; and the spot turn was performed
to an 80 beat per minute rhythm. These rhythms were verified with a ballroom dance instructor

to be suitableempodfor all individuals.
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As the landing phase of each movement likely causes higher joint loading, we chose to
focus on the landing of the limb of interest of each of thedleeens (Table 3.2) Eachelement
was performed until three good trials were collected. A trial wasaenesl good if the move-
ment was performed correctly, all reflective markers were visible, the participant stepped on the

correct force plate, and the EMG senggatheredhe muscle activitgppropriately.

Table 3.2. Limb of Interest
Table 32. The limb of interest for each of the five/nine elements. Variables were analyzed for the limb of interest
during the landing phase. See Appendix B for details on the dance elements.

Task Singlestepping Doublestepping Triple-stepping
Forward & Rock ste
Movement Backward step P Triple step
) Spot turn
Side step

First and second stepping legs for Roc
Limb of interest Stepping leg step
First step for Spot turn

First and third stepping
legs

Following the motion capture trials, participants performed MVICs while seated on an
isokinetic dynamometer and lying on a table. This ordéesibwas chosen to avoid the poten-
tial fatigue effect from the MVIC trials on dance trials if the order was reversed. They completed
three MVICs of plantarflexion and dorsiflexion at the ankle, three MVICs of extension and flex-
ion at the knee, and three MVIGEabduction at the hipAll assessments were performaudthe
dominant side.

Ballroom dancing is a partnered activity, so it is important to analyze what the move-
ments look like with a partner. However, adding a partner creates a challenge in collaoting ¢
plete motion data due to possible blockage of markers, simultaneous landing on the same force
plate by bottparticipantsand limited EMG sensors. So, to limit the loss of data and/or inaccu-
rate data, participants performed the movements individuallyaridered in the following or-

der: the firstparticipantcompleted tha@ine dancemovenents, followed by the twparticipants
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together (Fig3.4). The first participant then completed the MVICs. The markers and EMG sen-
sors were switched to the second perstereby data was collectedreered againfollowed

by the second patrticipant individualgnd the the MVICs. Whether the male or femaleent

first was randomly determineBor the purpose of this study, males always danced the lead role
and femaleslevays danced the follow rol@he entire procedure todk £2.5 hours per person,

and three hours per pair.

Figure 3.4 Data Collection Flowchart
Figure 3.4.Flowchart representing the order of detdlection with two paired participants.

3.4 Data Processing

3.4.1Data Processing
Vicon Nexus 2.7 (Oxford Metrics, Oxford, UK) was used to reconstruct and label the

markers of the static calibrationcddance trials. All outcome measures were then calculated



62

over the determined landing pha$ee landing phase was designatedhsy/timing of touch-
down (TD) and liftoff (LO) of each of the steps within each dance elewi@nh wasmanually
determined by th foot kinematicsThe duration of the stance phase for each step was defined by
the time elapsed from TD to LO of the respective step.

Marker paths and GRF were lgvass filtered using fourtbrder, zereag Butterworth
filters with a cutoff frequency of and 30Hz respective(yPai et al. 2006)The centers of pres-
sure of both feet were determined from the GRF. Joint centers were caldrdatethe filtered
marker paths and measured anthropometric parameters. Angle and angular velocity in three
planes were determined for bilateral lower limb joints based on the joint center data using in-
verse kinematics. Resultamiaximum and minimurjoint moments othebilateral ankle, knee,
and hip joints in three planes were calculated based on the filtered GRF, center of pressure, and
joint angular parameters using inverse dynamics in conjunction with gender dependent segmen-
tal inertial parameter@e Leva 1996; Winter 2009 hejoint power was calculated as the dot
product of the thredimensionajoint momens and angular velates for each joint. EMG data
were filtered using a Butterworth bapdss, with a8 order zerephase lag filter using 20 Hz
and 500 Hz as the coffs to remove highand lowfrequency noise. The remaining signal was
thenfull-wave rectifiedusinga 6" order zerephase lowpass Butterworth filter with a caff
frequency of 30 HZTheEMG activity of each muscleagnormalized to maximumontractions
and reported as a percentage
3.4.20utcome Variables

As stated, the landing phase of each movement was selected for afalygpsmary

outcome variables of interest included the peak vertical GRF, the loading rate, and fjoenpeak
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powerabsorption and propulsiat the ankle, knee, and hip joint$e secondary outcome vari-
ables were the peakoment andngle at the ankle, knee, and hip jointgither directionn all
three planes of motiofdorsiflexion vs. plantarflexion, flexion vs. extension, abduction vs. ad-
duction, inversion vs. eversion, andemal rotation vs. external rotatiohe tertiary outcome
variableswere thepeakEMG of the Tibialis Anterioy Gastrocnemius Mediali¥astus Lateralis
Biceps FemorisandGluteus MediusThe peakvalues of each outcome variable over the three
trials were calculated for each of the limbs of interest during daokke movement

The peak vertical GRF was the maximum value of the vertical component of the GRF
and was normalized to body weight (BW). The loading rate was the slope of the vertical GRF
from each TD to the peak vertical GRF and expressed in BW/s (Figure 3.5). Peak power absorp-
tion and propulsion were determined as the maximum and minimum values of the joint power
and normalized to body mass (W/kg). Thaximum and minimumangleandmoment for he
ankle, knee, and hip joints in the sagittal, frontal, and transverse planes during the landing phase
were identifiedand normalized to body mass (Nm/kghepeakof the EMG signals for the 10
muscles during the landing phase were calculated and ezgrass percentage of the signal
during the respective MVICs. A custom MATLAB (Mathworks, MA) program was developed to

conduct the calculations.
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Figure 3.5. GRF and Loading Rate
Figure 3.5.lllustration of the GRFEluring theRSBRused to determine the touch down and lift off, and the calcula-
tion of loading rate.

3.5 Statistical Analysis

The Shapire: L O W9est was used to check the assumption of normality for all outcome

variablkes during thd8 danceconditions (nine movements with and without a partinearith-
mic transformations were attempted for almbles that were not normally distributed. Descrip-
tive statistics are reported in mean and standard deviation to desatiberamarize the data.

To testthe firsthypothess, KruskalWallis tests for nomormally distributed data and
oneway analysis of variance (ANOVADr normally distributed datayith the experience level
(professional vsiecreational vs. xperiencedas the independent variable, were used to com-
SDUH YDULDEOHV RI LQWHUHYV WfaB® dsQuvely 2@ FFBRPtesYWtld V
appropriate corrections was run when main significant differences werelseiest the second
hypothesis, ManAWhitney tests for nomormally distributed data ando-tailedindependent-
tests for normally distributed data werged to compare variables between genders. Statistical

analyses were conducted using SP3&2monk, NY) with a significance |& H O <R0L05.

+RFK



Table 3.1. Participant Characteristics
Table 3.1.Participant characteristics and dance experience (in mean + standard deviation).
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Ballroom Dance Ex- Range of Ballroom Danct

Weekly Ballroom

Level Gender Age (Years) Height (m) Mass(kg) perience (Years) Experience (Years) Training Hours
20F+M 21.85+457  1.73+0.12 76.43 +17.14 0* 0 0*
NEW 10F 2220+4.21  1.64+0.07 72.45 + 16.65 0 0 0
10 M 21.50+5.10  1.81+0.08 80.40 + 17.55 0 0 0
18F+M  3022+509 1.71+0.08 72.14 + 14.46 2.28 +1.98 0.50 %7 6.44 + 8.1¢f
REC 9F 30.67+4.58  1.65+0.05 62.28 + 11.40 2.63 +2.33 0.58 +7 7.67 £ 8.96
9M 29.78+580 1.77+0.08 82.00 + 9.79 1.92 +1.61 0.50 +6 5.22 + 7.48
18F+M  30.78+6.13 1.72+0.11 71.61 + 16.52 10.49 + 8.62 1.25 +30 30.28 + 17.10
PRO 9F 28.00£579  1.63+0.06 62.28 + 12.86 8.75 + 9.07 1.25 +28 30.11 + 17.32
9M 33.56+5.39  1.800.08 80.94 + 14.79 12.22 +8.30 2.50 +30 30.44 + 17.92
’;’f‘vamé p<0.001 p=0.870 p=0.599 p<0.001 p<0.001

Note: NEW = inexperienced; REC = recreational; PRO = professional; F = female; M = male.

* p<0.001 vs. REC and PR®;* p< 0.001 vs. PRO.

% p<0.013 vs. Females
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4 RESULTS

All 56 participants completed the protocol with no adverse events or discomforts re-
ported. There were no differences in mass or height across the three experience kevels (

0.870), however, individuals in the inexperienced level were considerably younger than the indi-
viduals in the recreational and professional leyels 0.001). Males were significantly taller

than females in all three levels< 0.001 for all), and mak had a significantly greater mass than
females in the recreationgd € 0.001) and professiong € 0.012) levels. The inexperienced

level had no ballroom dance experience, the recreational level had an average of 2.28 years of
experience, and the prefgonal level had an average of 10.49 years of experience. Recreational
dancers trained an average of 6.44 hours per week while professionals trained an average of
30.28 hours per weel &ble 3.).

Due to the force plate sap in the lab, there were thrpartnered dance elements in
which the kinetic data were found to be inaccurate for one of the steps as the partners had a foot
on the same force plate concurrently. In addition, there were three dance elements in which the
results were incorrect for oné the steps because the participant placed two feet on the same
force plate, regardless of whether they performed the steps with a partner or not. In both of these
cases, the data for the confounded steps were excluded from the analysis (Table 4.itiprin add
a large number of the variables were not normally distributed, in which cagerametric sta-
tistical tests were run (Appendix C).

This section was organized to report the results for the primary outcome measures first,
followed by the secondarnynd then the tertiary outcome measures. Under each category of varia-
bles, results for all of the dance movements (individual and partnered) with valid data were re-
ported. The results for each movement began with the comparison among experience levels fol-

lowed by the comparisons between genders. If there were multiple steps involved in a single
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dance movement, for example, the rock step involves two steps, the results for each individual

step were presented. Ngignificant results are not listed in this seao.

4.1 Primary Outcome Variables: Force, Loading Rate, and Joint Power
4.1.1 Backward Step Right (BSR)

4.1.11 Comparison Among ExperiencelL evek. Results of the Kruskalvallis/ANOVA
displayed significant differences among experience levels in thevpeiadal GRF p < 0.001),
loading rate§ < 0.001), peak knee power propulsi@n<(0.001), and peak hip power absorption
(p = 0.003) during the BSR (Table 4.2). Rbst tests illustrated a significantly greater peak ver-
tical GRF and loading rate in tieexperienced level compared to both the recreational Ipwel (
0.001 for both) and the professional leyek(0.001 for both). There was significantly greater
peak knee power propulsion in the professional level compared to the inexperienceguldevel (
0.001), and significantly less peak hip power absorption in the inexperienced level compared to
the recreational levep(= 0.002).

4.1.12 Comparison BetweenGenders.MannWhitney/independertttests revealed that
males in the inexperienced level illused lower ankle power absorptiom£ 0.004), greater
knee power propulsiopE 0.001), and greater hip power absorptips (0.029) and propulsion
(p=0.015) compared to females. There were no significant differences in GRF, loading rate or
joint power observed between males and females in the recreational level during thee BSR (
0.190). In the professional level, males illustrated significantlgitgrehip power absorption
compared to femalep € 0.004) (Table 4.2).

4.1.2 Backward Step Right with Partner (BSRP)
4.12.1 Comparison Among Experiencel evek. Results of the Kruskalvallis/ANOVA

displayed significant differences among experience lendlsa peak vertical GRp & 0.001),
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loading rate§ < 0.001), peak knee power propulsign=(0.006), and peak hip power absorption
(p=0.002) during the BSRP (Table 4.3). Pbst tests revealed a significantly greater peak ver-
tical GRF and loading raiae the inexperienced level compared to both the recreatipral (

0.001 for both) and professiongl<€ 0.001 for both) levels. Peak knee power propulsion was
significantly greater in the professional level compared to the inexperienceddevelq05).

Peak hip power absorption was significantly lower in the inexperienced level compared to both
the recreationalp(= 0.002) and professiong € 0.040) levels.

4.12.2 Comparison BetweenGenders.MannWhitney/independertttests revealed that
in the inexgrienced level, males displayed significantly less ankle power absonptod.Q01)
and propulsiong = 0.002), and greater knge< 0.003) and hipg< 0.001) power propulsion
compared to females. There were no significant differences in GRF, loading rate or joint power
observed between males and females during the BSRP in either the recreational or professional
levels @ 7TDEOH
4.1.3 Faward Step Left (FSL)

4.13.1 Comparison Among ExperiencelL evek. Results of the Kruskalvallis’ANOVA
exhibited significant differences among experience levels in peak vertical3R.(03), peak
ankle p < 0.001), kneef< 0.001) and hipa < 0.001) mwer absorption, and peak hip power
propulsion p < 0.001) during the FSL (Table 4.4). Pbsfc tests illustrated a lower peak vertical
GRF in the inexperienced level compared to both the recreatmnad.007) and professiong (
=0.011) levels. Pealopver absorption was significantly lower in the inexperienced level com-

pared to both the recreational and professional levels for the @rki@.034 ang = 0.001, re-
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spectively), kneep(= 0.025 ang < 0.001, respectively), and hip € 0.001 ang < 0.001, re-
spectively). Additionally, peak power propulsion at the hip was significantly lower in the inexpe-
rienced p < 0.001) and recreationg € 0.047) levels compared to the professional level.

4.13.2 Comparison BetweenGenders.MannWhitney/independertttests revealed that
in the inexperienced level, males displayed a significantly lower peak gRB.014) and load-
ing rate p = 0.017) compared to females. There were no significant differences in GRF, loading
rate or joint power between males and females during the FSL in the recreationg level (
0.077). Males in the professional level exhibited significantly less hip pawgarption than fe-
males p = 0.014) (Table 4.4).

4.1.4 Rock Step Back Right (RSBR)

4.14.1 Comparison Among Experiencel evek. Results of the Kruskalvallis/ANOVA
exhibited significant differences among experience levels in peak vertical GRF duringttlge fi
< 0.001) and secong €& 0.016) steps, anklg & 0.001) and kneg (= 0.002) power propulsion
during the first step, ankle power absorption during the secondpste@.Q17), knee power ab-
sorption f = 0.004) and propulsiomp & 0.004) during theecond step, and hip power absorption
and propulsion during both the firgt € 0.001 for both) and seconp € 0.001 for both) steps
(Table 4.5).

Posthoc tests revealed that the inexperienced level had a significantly greater GRF com-
pared to both the reeational p < 0.001) and professiong € 0.001) levels during the first step,
but a lower GRF compared to recreational lepet 0.013) during the second step. The inexperi-
enced level also had a significantly greater loading rate during the firstostggared to both the
recreationalf = 0.009) and professiongl € 0.001) levels. Ankle power propulsion during the

first step was greater for the professional level compared to the inexperipre8d(1) and
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recreationalf = 0.001) levels. Ankle poweabsorption during the second step was greater for
the professional level than the inexperienced lqvel .016). Peak knee power propulsion dur-
ing the first step was also greater in the professional level than the inexperiencegpldevel (
0.002). The inexperienced level exhibited significantly lower peak knee power absorption and
propulsion during the second step compared to both the recreapen@l@47 ang = 0.043,
respectively) and professiong@ £ 0.004 ang = 0.006, respectaly) levels. Peak hip power ab-
sorption during the first step was greater in the professional level compared to the inexperienced
level (p < 0.001), while peak hip power propulsion during the first step was greater in the profes-
sional level compared to bothe inexperienced(< 0.001) and recreationg) € 0.011) levels.
Peak hip power absorption during the second step was significantly different across all compari-
sons with the recreational level displaying significantly greater peak hip power absogotion ¢
pared to the inexperienced levplH 0.015) and the professional level displaying significantly
greater peak hip power absorption compared to both the inexperignc@®d001) and recrea-
tional (p = 0.048) levels. Finally, the professional level dem@tet significantly greater peak
hip power propulsion during the second step compared to both the inexperigrd@d@1) and
recreationalg = 0.007) levels.

4.14.2 Comparison BetweenGenders.MannWhitney/independerittests revealed that
in the inexgrienced level, males illustrated a significantly lower GRF during the secongbstep (
= 0.043), less ankle power absorptipn=(0.009), and greater knee and hip power absorpgpion (
= 0.043 ang < 0.001, respectively) and propulsign<0.035 ang = 0.007, respectively) dur-
ing the first step compared to females. Males in the recreational level illustrated significantly less

hip power absorption during the second step compared to fempads{03). In the professional
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level, males exhibited a significéylower peak vertical GRFp(= 0.014), and less peak hip
power absorptionp(= 0.008) during the second step compared to females (Table 4.5).
4.1.5 Rock Step Back Right with Partner (RSBRP)

4.15.1 Comparison Among Experiencel evek. Results for thesecond step of the
RSBRP were affected by the partner. Therefore, results are only presented for the first step. Re-
sults of the KruskalWallis’ANOVA demonstrated significant differences among experience lev-
els in the peak vertical GRP € 0.001), loadingate @ < 0.001), peak anklgpE 0.012) and
knee p = 0.011) power propulsion, and peak hip power absorptiend.001) and propulsiom(
< 0.001) (Table 4.6).

Posthoc results showed a significantly greater peak GRF and loading rate in the inexpe-
riencedlevel compared to the recreationpak( 0.001 ang = 0.027, respectively) and profes-
sional p < 0.001 for both) levels. The inexperienced level also demonstrated less pealp ankle (
0.009) and kneep(= 0.011) power propulsion and less hip power abgorgp < 0.001) com-
pared to the professional level. Peak hip power propulsion was greater in the professional level
compared to the inexperiencau<0.001) and recreationg) € 0.031) levels.

4.15.2 Comparison BetweenGenders.MannWhitney/independerittests revealed that
males in the inexperienced level illustrated significantly less peak ankle power absgrgtion (
0.001) and propulsiorpE 0.002), but significantly greater peak knee and hip power absorption
(p=0.008 an@ < 0.001, respectively)a propulsion = 0.017 ang < 0.001, respectively)
compared to females. No differences in GRF, loading rate or joint power were seen between
males and females in the recreational level during the RSBRP ( $PLG WKH SURIHVYV

level, males had significantly greater peak vertical GRF than femagbes @.024) (Table 4.6).
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4.1.6 Rock Step Forward Left (RSFL)

4.16.1 Comparison Among ExperiencelL evek. Results of the Kruskalvallis’ANOVA
displayed significant differences amoexperience levels in the peak vertical GRF and loading
rate during the firstg< 0.001 ang = 0.010, respectively) and secomd(0.001 for both) steps,
peak ankle power propulsiop € 0.001) and peak knee power absorption during the firstgtep (
< 0001), peak knee power propulsion during the fipst 0.001) and secong € 0.001) steps,
and peak hip power absorption and propulsion during the irst0(001 ang < 0.001, respec-
tively) and secondp(= 0.033 ang = 0.004, respectively) steps oetRSFL (Table 4.7).

Posthoc tests revealed a significantly lower peak GRF in the inexperienced level com-
pared to both the recreationpl£ 0.006) and professiong € 0.001) levels in the first step.
However, the professional level illustrated a siguaifitly lower peak GRF compared to both the
inexperiencedd < 0.001) and recreationgd € 0.020) levels during the second step. The inexpe-
rienced level also exhibited a significantly greater loading rate during both the fr&xQ08)
and secondp(< 0.001) steps compared to the professional level.

For joint power, the inexperienced level illustrated significantly less peak ankle power
propulsion during the first step than the recreatiopal (.012) and professiongl € 0.003) lev-
els. Peak knee powabsorption during the first step was significantly different across all com-
parisons with the recreational level displaying significantly greater knee power absorption than
the inexperienced leveb & 0.017), and the professional level displaying sigatitly greater
knee power absorption than both the inexperienpged(.001) and recreationg € 0.043) lev-
els. Peak knee power propulsion during the first step was significantly greater in the professional
level than in the inexperiencepl € 0.001) andecreational = 0.024) levels, while peak knee

power propulsion during the second step was significantly different across all comparisons, with
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the recreational level showing significantly greater knee power propulsion than the inexperi-
enced level = 0.014) and the professional level exhibiting significantly greater knee power
propulsion than both the inexperienced(0.001) and recreationgd € 0.035) levels. At the

hip, peak power absorption and propulsion were significantly different acrossrgdhdsons

during the first step, with the recreational level displaying greater hip power absorption and pro-
pulsion than the inexperienced leveH 0.008 ang = 0.014, respectively), and the professional
level displaying greater power absorption angppitsion than both the inexperiencgd(0.001

for both) and recreationgb & 0.006 ang = 0.009, respectively) levels. During the second step,
the professional level demonstrated greater peak hip power absoppti@n027) and propul-

sion (p = 0.003) than the inexperienced level.

4.16.2 Comparison BetweenGenders.MannWhitney/independerittests demon-
strated that in the inexperienced level, males illustrated significantly less peak ankle power ab-
sorption p = 0.023), and greater kngg< 0.002) and hipg= 0.011) power propulsion during
the second step compared to females. There wesgnidicant differences in GRF, loading rate
or joint power between males and females during the RFSL in the recreational or professional
levels @ 7TDEOH
4.1.7 Rock Step Forward Left with Partner (RSFLP)

4.17.1 Comparison Among Experiencel evek. Results for the first step of the RSFLP
were affected by the partner. Thus, results are only reported for the second step. Results of the
KruskalWallis’ANOVA demonstrated significant differences among experience levels in the
peak vertical GRFa< 0.001), loading ratgp(< 0.001), peak knee power absorptipr=(0.006)

and propulsion < 0.001), and peak hip power propulsipn=(0.029) (Table 4.8).
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Posthoc results revealed a significantly greater peak vertical GRF and loading rate in the
inexperienced level compared to both the recreatignal(.001 ang = 0.020, respectively)
and professionalp(< 0.001 for both) levels. At the knee, the inexperienced level illustrated sig-
nificantly less joint power absorption and propulsion than bathrecreationalp(= 0.040 ang
= 0.030, respectively) and professionak(0.009 ang < 0.001, respectively) levels. The inex-
perienced level also showed significantly less hip power propulsion compared to the professional
level (p = 0.026).

4.17.2 Comparison BetweenGenders.MannWhitney/independerittests showed that
males in the inexperienced level displayed significantly less peak ankle power absgrption (
0.022), and greater peak kn@e=(0.043) and hipg= 0.017) power propulsion comparedde
males. In the recreational level, males illustrated a significantly higher loading rate than females
(p=0.046). Males in the professional level exhibited a significantly greater peak vertical GRF
than femalesg = 0.024) (Table 4.8).

4.1.8 Side Stepéft (SSL)

4.18.1 Comparison Among ExperiencelL evek. Results of the Kruskalvallis’ANOVA
demonstrated significant differences among experience levels in the loadimy=&©13),
peak ankle power absorptiom<€ 0.001), peak knee power propulsign=(0.013) and peak hip
power absorptionp(= 0.010) (Table 4.9).

Posthoc tests revealed a greater loading rate in the inexperienced level compared to the
professional levelg= 0.011). The inexperienced level displayed greater peak ankle power ab-
sorptioncompared to both the recreationaH0.006) and professiong € 0.003) levels, less
peak knee power propulsion compared to the professional fexed.011), and less peak hip

power absorption compared to the recreational lgveld.007).



75

4.18.2 Comparison BetweenGenders.MannWhitney/independerittests revealed that
in the inexperienced level, males illustrated significantly greater ke p = 0.002) and hipg
= 0.003) power propulsion than females. Males in the recreational level exhibited significantly
greater peak ankle power absorption than females)(014). There were no significant differ-
ences in GRF, loading rate or joint powetvizen genders during the SSL in the professional
level p 7TDEOH
4.1.9 Side Step Left with Partner (SSLP)

4.19.1 Comparison Among ExperiencelL evek. Results of the Kruskalvallis/ANOVA
demonstrated significant differences among experigvads in the loading rate & 0.041),
peak ankle power absorptiop< 0.001), and peak hip power absorptipr=(0.049) and propul-
sion (p = 0.002) (Table 4.10).

Posthoc results showed that the professional level demonstrated a significantly lower
loading rate than the recreational leveH0.046). The inexperienced level illustrated signifi-
cantly greater peak ankle power absorption compared to both the recreg@tio®ad(1) and
professional§ = 0.004) levels. Differences in peak hip power absorpivere insignificant fol-
lowing posthoc comparisong( 3HDN KLS SRZHU SURSXOVLRQ zZDV V
the professional level than the inexperienged (0.004) and recreationg € 0.011) levels.

4.19.2 Comparison BetweenGenders.MannWhitney/independertttests showed that
in the inexperienced level, males exhibited significantly greater kre®.035) and hipp(=
0.002) power propulsion compared to females. In both the recreational and professional levels,
males exhilied a significantly greater peak vertical GRF=(0.011 ang = 0.004, respectively)

than females (Table 4.10).
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4.1.10 Side Step Right (SSR)

4.1.10.1 Comparison Among Experiencel evek. Results of the KruskalVal-
lis’ANOVA demonstrated significant défences among experience levels in the peak vertical
GRF (p=0.044), peak ankle power absorptipr=(0.002), peak knee power absorptipr<(

0.001) and propulsiorpE 0.032), and peak hip power absorptipr<(0.001) and propulsiomnp(
< 0.001) (Table 41).

Posthoc comparisons showed that the inexperienced level demonstrated a lower peak
vertical GRF than the recreational leveH 0.046), and greater peak ankle power absorption
compared to both the recreationaH0.004) and professiong € 0.014)levels. The inexperi-
enced level also illustrated less peak knee and hip power absorption compared to both the recrea-
tional (p < 0.001 for both) and professiongl< 0.001 for both) levels, as well as less peak hip
power propulsion compared to the reci@al (p = 0.014) and professiong € 0.001) levels.

Knee power propulsion became insignificant following gost comparisong( ¢

4.1.10.2 Comparison BetweenGenders.MannWhitney/independertttests illustrated
that males in thanexperienced level displayed a significantly lower peak vertical GRF than fe-
males p = 0.040). There were no significant differences in GRF, loading rate, or joint power be-
tween males and females during the SSR in the recreational level during the SSR ( , Q
the professional level, males exhibited significantly greater peak ankle power absgrption (
0.031) and propulsiorpE 0.002), as well as greater peak knee power propulgiard(036)
compared to females (Table 4.11).

4.1.11 Side Step Righvith Partner (SSRP)
4.1.11.1 Comparison Among Experiencel evek. Results of the KruskalVal-

lis’ANOVA demonstrated significant differences among experience levels in the loading rate (



77

= 0.002), peak anklgE 0.004) and kneg(< 0.001) power absorption, and peak hip power ab-
sorption f = 0.002) and propulsiomp 0.001) (Table 4.12).

Posthoc results indicated that the inexperienced level displayed a greater loading rate
than both the recreationgd € 0.038) and profession@ = 0.002) levels, greater peak ankle
power absorption compared to the recreational |gel@.003), less peak knee and hip power
absorption than both the recreationak(0.001 ang = 0.005, respectively) and professional (
< 0.001 ang = 0.009, repectively) levels, and less peak hip power propulsion compared to the
recreationalg = 0.001) and professiong € 0.001) levels.

4.1.11.2 Comparison BetweenGenders.MannWhitney/independertttests revealed no
significant differences in the GRIBading rate or joint power between males and females during
the SSRP in the inexperienced levgle( ODOHV H[KLELWHG D JUHDWHU *5
both the recreationapE 0.008) and the professional£ 0.014) levels (Table 4.12).

4.1.12 Spofrurn (ST)

4.1.12.1 Comparison Among Experiencel evek. Results for the final step of the ST
were inaccurate due to participants having two feet on the same force plate, leading to results
only being presented for the initial step. Results of the Kredkalis/ANOVA demonstrated
significant differences among experience levels in the peak vertical &RE.001), peak ankle
(p=0.002) and kneg(< 0.001) power absorption, and peak hip power absorgiier0(008)
and propulsion < 0.001) (Table 4.13).

Posthoc results revealed that the inexperienced level exhibited a significantly lower peak
vertical GRF compared to the recreationqet(0.001) and professiongd € 0.003) levels, less
peak ankle power absorption compared to the professional pevél.002), and less peak knee

power absorption and hip power propulsion compared to the recreapen@l@05 ang =
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0.043, respectively) and professionak(0.001 ang < 0.001, respectively) levels. Peak hip
power absorption was also significantly gezan the professional level compared to the inexpe-
rienced p = 0.013) and recreationg € 0.034) levels.

4.1.12.2 Comparison BetweenGenders.MannWhitney/independerittests revealed
that in the inexperienced level, males illustratesthaificantly lower peak ankle power propul-
sion (p < 0.001), and greater peak knee power propulgpen(.023) compared to females.
Males in the recreational level demonstrated greater peak ankle power absprptibA19) and
greater peak hip power golsion ¢ = 0.031) than females. In the professional level, males had
a lower peak GRFp(= 0.040), greater peak knee power propulspna 0.019) and greater peak
hip power absorptiorp(= 0.014) compared to females (Table 4.13).
4.1.13 Spot Turn with Pdner (STP)

4.1.13.1 Comparison Among ExperiencelL evek. Results are only presented for the ini-
tial step since the GRF for the final step of the STP were inaccurate due to participants having
two feet on the same force plate. KrusWéllis/ANOVA resultsdisplayed significant differ-
ences among experience levels in the peak vertical BRP(002), peak anklgp= 0.009) and
knee p < 0.001) power absorption, and peak knee 0.035) and hipg< 0.001) power propul-
sion (Table 4.14).

Posthoc tests illugated that the inexperienced level exhibited a lower peak vertical GRF
compared to the recreationgl£ 0.005) and professiong € 0.011) levels, lower peak ankle
and knee power absorption compared to the recreatiprad 014 ang < 0.001, respectaly)
and professionalp(= 0.045 ang < 0.001, respectively) levels, greater peak knee power propul-
sion compared to the recreational leye+(0.030), and lower peak hip power propulsion than

both the recreationapE 0.001) and professiongd € 0.001)levels.
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4.1.13.2 Comparison BetweenGenders.MannWhitney/independertttests illustrated
that in the inexperienced level, males displayed significantly less peak ankle power propulsion (
= 0.018), and greater peak knee power propulgien(.043) compared to females. In the recre-
ational level, males demonstrated a greater loadingpat®(021), and greater peak ankle
power absorption compared to femalps (0.001). Males in the pragsional level exhibited
greater peak hip power propulsion than femagbes ©.019) (Table 4.14).

4.1.14 Triple Step Left (TSL)

4.1.14.1 Comparison Among Experiencel evek. Results for the middle step (step two)
of the TSL were inexact because the paréinig placed two feet on the same force plate. Thus,
results are only presented for steps one and three. Results of the KkadksIANOVA
demonstrated significant differences among experience levels in the peak vertical GRF during
the first ¢ = 0.007) ad third ¢ = 0.044) steps, loading rate £ 0.004) and peak ankle power
absorption | = 0.013) during the third step, peak knee power absorption and propulsion during
the first = 0.006 ang = 0.002, respectively) and third € 0.001 ang = 0.007, espectively)
steps, peak hip power absorptigr=(0.003) and propulsiomp 0.001) during the first step, and
peak hip power propulsion during the third step(0.003) (Table 4.15).

Posthoc comparisons revealed that the inexperienced level demedsdratgnificantly
greater peak vertical GRF during the first step and loading rate during the third step compared to
the recreationalp(= 0.034 ang = 0.045, respectively) and professionat(0.011 ang =
0.006, respectively) levels. Differences lire tpeak vertical GRF during the third step were insig-
nificant following posthoc comparisong( ¢ 7KH LQH[SHULHQFHG OHYHO D¢
greater peak ankle power absorption during the third step compared to the recreationaklevel (

0.015), andess peak knee power absorption compared to the recreational and professional levels
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during both the firstg = 0.022 ang = 0.017, respectively) and third € 0.001 ang = 0.008,
respectively) steps. Knee power propulsion was significantly greater in the professional level
compared to both the inexperienced=(0.001) and recreationg € 0.036) levels during the
first step, and knee power propulsion was significant®ater in the professional level compared
to the inexperienced level during the third sgep 0.005). The inexperienced level exhibited
significantly less peak hip power absorption compared to the professionaplev@lq02), and
less peak hip powergpulsion compared to both the recreatiopat 0.003) and professiong (
< 0.001) levels during the first step, and lower peak hip power propulsion compared to the pro-
fessional levelg = 0.002) during the second step.

4.1.14.2 Comparison BetweenGenders. MannWhitney/independerittests revealed
that in the inexperienced level, males illustrated a significantly lower peak vertical GRF during
the first stepg = 0.016), lower peak hip power absorption during the first $tep0.009), and
greater peakip power propulsion during the third stgp< 0.007) compared to females. There
were no significant differences in GRF, loading rate or joint power between males and females
during the TSL in the recreational and professional leyeks ( 7DEX.H
4.1.15 Triple Step Left with Partner (TSLP)

4.1.15.1 Comparison Among Experiencel evek. Results are only presented for steps
one and three because results for the middle step (step two) of the TSLP were inaccurate due to
the participant placing twaeét on the same force plate. Results of the Kredkallis/ANOVA
displayed significant differences among experience levels in the peak vertical GRF of tipe first (
= 0.003) and thirdd = 0.008) steps, the loading rate of the third spep 0.001), peakrkle
power propulsion during the first stgp%£ 0.040) and peak ankle power absorption during the

third step p = 0.047), peak knee absorption and propulsion during thedirss0(008 ang =
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0.002, respectively) and thirg € 0.001 ang = 0.010, respectively) steps, and peak hip absorp-
tion and propulsion during the firgt € 0.001 for both) and thirgp(= 0.017 ang = 0.031, re-
spectively) steps of the TSLP (Table 4.16).

Posthoc results showed that the inexperienced level exhibi¢gedader peak vertical
GRF compared to the recreationaH0.046) and professiongd € 0.004) levels during the first
step, and a greater peak vertical GRF compared to the professiongb ke\32000) during the
third step. The professional level iltested a significantly lower loading rate compared to the
inexperiencedd < 0.001) and recreationg € 0.005) levels during the third step, and greater
peak ankle power propulsion during the first step compared to the inexperienceg fevel (
0.041), hevever, differences in ankle power absorption during the third step were insignificant
following posthoc comparisong( 7KH LQH[SHULHQFHG OHYHO GLVSO
peak knee power absorption compared to both the recreational and praklesiels during the
first (p = 0.016 ang = 0.035, respectively) and third € 0.001 ang = 0.018, respectively)
steps, and significantly less peak knee power propulsion compared to the professional level dur-
ing the first p = 0.001) and thirdg= 0.008) steps. The professional level illustrated signifi-
cantly greater peak hip power absorption compared to the inexperigne@®d001) and recrea-
tional (p = 0.030) levels, while peak hip power propulsion was significantly lower in the inexpe-
rienced levecompared to the recreationgl£ 0.002) and professiong € 0.001) levels during
the first step. The inexperienced level displayed lower peak hip power absorption compared to
the recreational levep(= 0.016) and lower peak hip power propulsion coragdo the profes-
sional level p = 0.030) during the third step.

4.1.15.2 Comparison BetweenGenders.MannWhitney/independertttests illustrated

that males in the inexperienced level exhibited significantly greater peakgknadeq09) and
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hip (p = 0.0®) power propulsion during the third step compared to females. There were no sig-
nificant differences in GRF, loading rate or joint power between males and females during the
TSLP in the recreational leved (+ ,Q WKH SURIHVVLRQDO OHYHO PDOL
cantly greater peak vertical GRg=£ 0.004), and lower peak hip power absorptips 0.040)
during the third step than females (Table 4.16).
4.1.16 Triple Step Right (TSR)

4.1.16.1 Comparison Among ExperiencelL evek. Results for the second step of the TSR
were confounded due to the participant placing two feet on the same force plate, so results are
only presented for steps one and three. Results of the Kiiskas/ANOVA demonstrated gt
nificant differences among experience levels in the peak vertical GRF during the €i131001)
and third p = 0.012) steps, loading rate<€ 0.001) and peak ankle power absorptios 0.014)
during the third step, peak knee power absorption duni@dirtst o = 0.002) and thirdg(<
0.001) steps, peak knee power propulsion during the firstste.017), peak hip power pro-
pulsion during the firstg< 0.001) and thirdd < 0.001) steps, and peak hip power absorption
during the third stepp(< 0.001) (Table 4.17).

Posthoc tests illustrated that the inexperienced level exhibited a greater peak vertical
GRF compared to both the recreationed(0.003) and professiong € 0.001) levels during the
first step, and compared to the professional ldueing the third stepp(= 0.011), as well as a
greater loading rate compared to both the recreatipmaD(020) and professiongl € 0.001)
levels during the third step. The inexperienced level also displayed greater peak ankle power ab-
sorption compad to the recreational level during the third siep 0.026), less peak knee
power absorptionp(= 0.002) and propulsiompE 0.017) compared to the professional level dur-

ing the first step, and less peak knee power absorption compared to both thenetipa
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0.001) and professiongb € 0.001) levels during the third step. For the hip, the inexperienced
level demonstrated significantly lower peak hip power absorption and propulsion compared to
both the recreationapE 0.010 ang = 0.022, respeitely) and professionalp(< 0.001 for
both) levels during the first step. Peak hip power propulsion during the third step was signifi-
cantly different across all comparisons with the recreational level demonstrating greater hip
power propulsion than theemperienced levelp(= 0.003), and the professional level displaying
greater hip power propulsion than both the inexperienged)001) and recreationg €
0.042) levels.

4.1.16.2 Comparison BetweenGenders.MannWhitney/independertttests indicated
that in the inexperienced level, males illustrated a significantly lower peak verticalpGRF (
0.035) during the third step, a lower loading rgte 0.002), and less peak ankle power absorp-
tion (p < 0.001) dumg the first step, and less hip power absorption during both thepfrest (
0.007) and third = 0.020) steps compared to females. There were no significant differences in
the GRF, loading rate or joint power between males and females during the T8Reoréa-
tional and professional levelp 7TDEOH
4.1.17 Triple Step Right with Partner (TSRP)

4.1.17.1 Comparison Among Experiencel evek. Results for the second step of the
TSRP were inaccurate since the participant placed two feet saneforce plate. Therefore,
results are only presented for steps one and three. Results of the KilaghksANOVA
demonstrated significant differences among experience levels in the peak vertical GRF during
the first stepf = 0.003), loading rate dung the third stepp(= 0.001), peak knee power absorp-

tion during the firstjg = 0.013) and thirdg < 0.001) steps, peak knee power propulsion during
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the first stepf = 0.049), peak hip power propulsion during the fipst (0.001) and thirdg <
0.001) steps, and peak hip power absorption during the thirdmste.003) (Table 4.18).

Posthoc comparisons showed that the inexperienced level illustrated a significantly
greater peak vertical GRF during the first step and loading rate duritigrthetep compared to
both the recreationapE 0.008 ang = 0.037, respectively) and professionak(0.017 ang =
0.001) levels. The inexperienced level also exhibited lower peak knee power absrption (
0.019) and propulsiorpE 0.048) duringhte first step compared to the professional level, and
lower peak knee power absorption during the third step than both the recreatoad(3) and
professionalg < 0.001) levels, lower peak hip power propulsion relative to the recreational and
profesional levels during the firsp 0.001 for both) and thirgp= 0.003 ang < 0.001, re-
spectively) steps, and lower peak hip power absorption during the third step compared to the pro-
fessional leveld = 0.003).

4.1.17.2 Comparison BetweenGenders.MannWhitney/independerittests revealed
that in the inexperienced level, males illustrated a significantly lower loadingrat@.Q30)
and decreased power absorption at the apkde(.001) and hipg= 0.035) during the first step
compared to females dng the first step. Males in the recreational level showed lower peak hip
power absorption than females during the third eep.008). There were no significant differ-
ences in loading or joint power between males and females during the TSRP irfebsignal

level (o 7TDEOH
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4.2 Secondary Outcome Variables: Joint Moments and Joint Angles
4.2.1 Backward Step Right (BSR)

4.2.11 Sagittal Plane Joint Moments

4.2.11.1 ComparisonAmongExperience Leved KruskalWallis/ANOVA results illus-
trated no significant differences among experience levels for any of the peak sagittal plane joint
moments during the BSR ( 7TDEOH

4.2.11.2 Comparison Betweeenders MannWhitney/independertttests reealed
that in the inexperienced level, males illustrated a significantly greater ankle dorsiflexion mo-
ment @ = 0.002), knee extension momeptH0.009), and hip flexion momen € 0.015) com-
pared to females. There were no significant differences ingagikal plane joint moments be-
tween males and females during the BSR in the recreational fevel ( ,Q WKH SURIHVVL
level, males showed a significantly greater knee extension moment than fepra@®@931) (Ta-
ble 4.19).

4.21.2 Frontal Plane Joint Moments.

4.21.2.1 ComparisonAmong Experience Leved Results of the Kruskalval-
lis’ANOVA illustrated significant differences among experience levels during the BSR in the
peak ankle inversion momemt £ 0.005), and peak knep £ 0.004) and hipg= 0.004) adduc-
tion moments (Table 4.20). Pdsbc comparisons showed that the inexperienced level displayed
significantly smaller ankle inversiop € 0.005), knee adductiop € 0.003) and hip adduction
(p=0.003) moments compared to the professional level.

4.21.2.2 Comparison Betweeenders MannWhitney/independertttests showed that
in the inexperienced level, males exhibited significantly greater peak xre@.Q11) and hipd

= 0.011) adduction oments compared to females. There were no significant differences in peak
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frontal plane joint moments between males and females during the BSR in the recreational or
professional levels( 7TDEOH

4.21.3Transverse Plane Joint Moments

4.21.3.1 ComparisonAmong Experience Leveld Results of the Kruskalval-
lis/ANOVA illustrated significant differences among experience levels during the BSR in the
peak ankle = 0.001) and kneg(< 0.001) internal rotation moments (Table 4.21). aost
comparisons showed that the professional level illustrated a significantly greater ankle internal
rotation moment compared to both the inexperienped(.003) and recreationg € 0.004)
levels, and a significantly greater knee internal rotation momenpa@u to the inexperienced
level (p < 0.001).

4.21.3.2 Comparison Betweeenders MannWhitney/independertttests revealed
that in the inexperienced level, males illustrated a significantly greater peak hip external rotation
moment compared tie@males |p = 0.002). In the recreational level, males demonstrated greater
peak ankleff = 0.004) and kneg(< 0.001) external rotation moments compared to females.
There were no significant differences in peak transverse plane joint moments betweeanthales
females in the professional level during the BER ( 7TDEOH

4.21.4 Sagittal Plane Joint Angles

4.21.4.1ComparisonAmongExperience Level Results of the Kruskalval-
lis’ANOVA illustrated significant differences among experiencelkedaring the BSR in the
peak ankle plantarflexiorpE 0.034) and hip flexionp(< 0.001) angles (Table 4.22). Pbstc

comparisons showed that the professional level demonstrated a significantly greater peak
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plantarflexion angle than the recreationaklefp = 0.049). The inexperienced level demon-
strated a significantly smaller peak hip flexion angle compared to both the recreattional (
0.001) and professiongh € 0.001) levels.

4.21.4.2 Comparison Betweeenders MannWhitney/independernttests ilustrated
that males displayed significantly greater peak knee extension angles and smaller peak knee flex-
ion angles compared to females in both the inexperieqpce® (004 ang = 0.001, respectively)
and recreationalp(< 0.001 for both) levelshere were no significant differences in sagittal
plane joint angles between males and females during the BSR in the professionpl tevel (
0.149) (Table 4.22).

4.21.5 Frontal Plane Joint Angles

4.21.5.1 ComparisonAmong Experience Leved Results ofhe ANOVA illustrated sig-
nificant differences among experience levels during the BSR in the peak knee and hip abduction
(p < 0.001 ang = 0.038, respectively) and adductign<(0.001 ang = 0.046, respectively)
joint angles (Table 4.23). Pelsbc compasons revealed that the professional level illustrated a
significantly greater peak knee abduction angle compared to both the inexpererdeaql)
and recreationalp(= 0.039) levels, a significantly greater peak knee adduction angle compared
to the irexperienced level(< 0.001), and a significantly greater peak hip abduction angle com-
pared to the recreational level£ 0.034). The recreational level displayed a significantly greater
peak hip adduction angle than the inexperienced lgvel0;044).

4.21.5.2Comparison Betweeenders MannWhitney/independerittests revealed
that in the inexperienced level, males showed a significantly smaller peak ankle eversion angle
(p=0.029), and a greater peak ankle inversion apge((011) compared toffieales. In the

recreational level, males demonstrated a significantly greater peak hip adduction angle relative to
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females p = 0.040).There were no significant differences in peak frontal plane joint angles be-
tween males and females during the BSEhenprofessional levep( e 7TDEOH

4.21.6 Transverse Plane Joint Angles

4.21.6.1ComparisonAmong Experience Leveld Results of the Kruskalval-
lis/ANOVA illustrated significant differences among experience levels during the BSR in the
peakankle internal rotation angle € 0.027), and peak knee externak(0.001) and internajp(
= 0.003) rotation angles (Table 4.24). Post comparisons showed that the professional level
displayed a significantly greater peak ankle internal rotatiofearmnpared to the recreational
level (p = 0.023), and a greater peak knee external rotation angle and smaller knee internal rota-
tion angle compared to both the inexperienged 0.001 ang = 0.004, respectively) and recre-
ational o = 0.006 ang = 0.024 respectively) levels.

4.21.6.2Comparison Betweeenders MannWhitney/independertttests illustrated
that in the inexperienced level, males displayed a significantly greater peak ankle external rota-
tion angle p = 0.015), a smaller peak ankle intdrratation angle§ = 0.018), a smaller peak
knee external rotation anglp £ 0.011) and a larger peak knee internal rotation apgted(005)
compared to females. In the recreational level, males exhibited a smaller peak hip external rota-
tion angle p = 0.004), and a greater peak hip internal rotation angle compared to feprales (
0.035). There were no significant differences in peak transverse plane joint angles between males
and females during the BSR in the professional lqvel ( 7DEQH
4.2.2 Backward Step Right with Partner (BSRP)

4.22.1Sagittal Plane Joint Moments

4.22.1.1ComparisonAmongExperience Level Results of the Kruskalval-

lis’ANOVA illustrated a significant difference among experience levels during the BSRP in only
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the peak knee flexion momemt£ 0.011) (Table 4.25). Pekbc tests indicated that the inexpe-
rienced level exhibited a significantly smaller peak knee flekioment than the recreational
level (p=0.014).

4.22.1.2 Comparison Betweeenders MannWhitney/independertttests revealed
that in the inexperienced level, males illustrated a significantly greater peak ankle dorsiflexion
moment p = 0.004), ssmaller peak ankle plantarflexion momemt=(0.002), a smaller peak
knee flexion moment(= 0.006), a greater peak knee extension monpent)(001), a greater
peak hip flexion momenp(< 0.001), and a smaller peak hip extension monenatq.011) com-
pared to femalesThere were no significant differences in peak sagittal plane joint moments be-
tween males and females during the BSRP in the recreational or professionaplevels (
(Table 4.25).

4.2.22 Frontal Plane Joint Moments

4.22.2.1 ComparisonAmong Experience Leved Results of the Kruskalval-
lis’ANOVA illustrated no significant differences in frontal plane joint moments among experi-
ence levels during the BSRP ¢ 7TDEOH

4.22.2.2 ComparisonBetweenGenders MannWhitney/independerittests revealed
that in the inexperienced level, males exhibited a significantly greater peak ankle inversion mo-
ment 0 < 0.001), and peak knep £ 0.003) and hipg= 0.004) adduction moments in compari-
son to the female3.here were noignificant differences in frontal plane joint moments between
males and females during the BSRP in the recreational or professional fevels ( 7TDEOH

4.26).
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4.22 .3 Transverse Plane Joint Moments

4.22.3.1ComparisonAmongExperience Level Reallts of the KruskalWal-
lis’ANOVA illustrated a significant difference among experience levels during the BSRP in only
the peak ankle internal rotation momemt=(0.002) (Table 4.27). Pekbc results showed that
the professional level had a significangiyeater peak ankle internal rotation moment compared
to the inexperienced levgh € 0.001).

4.22.3.2 Comparison Betweeenders MannWhitney/independertttests revealed
that in the inexperienced level, males illustrated a greater peakrtes®l rotation momenp(
= 0.006) and a greater peak hip external rotation momen0(004) compared to femal&here
were no significant differences in peak transverse plane joint moments between males and fe-
males during the BSRP in the recreatiaorgbrofessional levelg(« 7TDEOH

4.22 4 Sagittal Plane Joint Angles

4.22.4.1 ComparisonAmong Experience Leved Results of the Kruskalval-
lis’ANOVA illustrated significant differences among experience levels during the BSRP in the
peakankle plantarflexion angleoE 0.021) and peak hip flexion angle< 0.001) (Table 4.28).
Posthoc comparisons revealed that the professional level illustrated greater peak ankle plantar-
flexion than the inexperienced level£ 0.017). The inexperiencéelvel displayed less peak hip
flexion than both the recreationgl £ 0.001) and professiong € 0.001) levels.

4.22.4.2 Comparison Betweeenders MannWhitney/independertttests illustrated
that in the inexperienced level, matlmmonstrated a significantly smaller peak knee flexion an-
gle (p=0.016) compared to females. In the recreational level, males exhibited significantly less
peak plantarflexiong= 0.026), greater peak knee extensipr 0.001) and less peak knee flex-

ion (p < 0.001) compared to females. In the professional level, males displayed significantly
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greater peak ankle dorsiflexiop£ 0.036), and significantly less peak hip extenspn 0.034)
compared to females (Table 4.28).

4.225 Frontal Plane Joint Angles.

4.22.5.1 ComparisonAmong Experience Leved Results of the Kruskalval-
lis’ANOVA illustrated significant differences among experience levels during the BSRP in the
peak knee abductiop & 0.001) and adductiop & 0.002) angles, and in the peak hiplattion
(p=0.019) angle (Table 4.29). Pdxic comparisons showed that the professional level illus-
trated significantly greater peak knee abduction compared to both the inexperperdceadl)
and recreationalp(= 0.019) levels, greater peak knee adtun compared to the inexperienced
level (p = 0.002), and greater peak hip abduction compared to the recreationab lke\3e0@6).

4.22.5.2 Comparison Betweeenders MannWhitney/independertttests revealed
that in the inexperienced levehales displayed significantly less peak knee abduction than fe-
males p = 0.006). In the recreational level, males demonstrated greater peak ankle eversion
compared to femalep € 0.005). There were no significant differences in peak frontal plane
joint argles between males and females in the professional [ewel ( 7TDEOH

4.22 6 Transverse Plane Joint Angles

4.22.6.1 ComparisonAmongExperience Level Results of the Kruskalval-
lis’ANOVA illustrated significant differences among experielaels during the BSRP in the
peak knee externab & 0.002) and internap(= 0.003) rotation angles (Table 4.30). Plogt re-
sults showed significantly greater peak knee external rotation in the professional level compared
to both the inexperienceg € 0.002) and recreationgh € 0.040) levels, and less peak knee in-

ternal rotation compared to the inexperienced lgvel @.003).
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4.22.6.2Comparison Betweeenders MannWhitney/independerittests revealed
that in the recreational level, males extehdisignificantly less peak ankle internal rotatips: (
0.008), less peak hip external rotatipn=(0.041), and greater peak hip internal rotats (
0.026) than females. There were no significant differences in peak transverse plane joint angles
betwe@& males and females in the inexperienced or professional lgvels ( 7TDEOH
4.2.3 Forward Step Left (FSL)
4.2 3.1 Sagittal Plane Joint Moments
4.23.1.1 ComparisonAmong Experience Leved Results of th&ruskatWal-
lis’ANOVA illustrated significant differences among experience levels during the FSL in the
peak ankle dorsiflexiorp(< 0.001) and peak hip flexiop € 0.039) moments (Table 4.31). Rost
hoc comparisons showed that the inexperienced level dgrated a significantly greater peak
ankle dorsiflexion moment compared to the recreatignal@.018) and professiona € 0.001)
levels, and a smaller peak hip flexion moment compared to the professionap e\EDE5).
4.23.1.2Comparison Betweeenders MannWhitney/independerittests revealed
that in the inexperienced level, males demonstrated a significantly greater peak knee flexion mo-
ment p = 0.010) and a greater peak hip extension monpent)(022) compared to females. In
the recreationdkevel, males also had a greater peak hip extension moment compared to females
(p=0.028). In the professional level, males exhibited a greater peak knee flexion mpment (
0.006) and smaller peak knee extension monentqQ.006), and a smaller peak liigxion mo-
ment 0 < 0.001) and greater peak hip extension momextd.001) compared to females (Table

4.31).
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4.2 3.2 Frontal Plane Joint Moments

4.23.2.1 ComparisonAmongExperience Level Results of the ANOVA illustrated no
significantdifferences in peak frontal plane joint moments among experience levels during the
FSL @ 7TDEOH

4.23.2.2 Comparison Betweeenders MannWhitney/independertttests illustrated
that in the professional level, males displayed a significgneater peak ankle inversion mo-
ment p = 0.008), a smaller peak ankle eversion momenrt@.049), and a greater peak hip ad-
duction momentg = 0.001) compared to femal&here were no significant differences in peak
frontal plane joint moments betweenales and females during the FSL in the inexperienced or
recreational levelgy( ¢ 7TDEOH

4.23.3 Transverse Plane Joint Moments

4.23.3.1 ComparisonAmong Experience Leveld Results of the Kruskalval-
lis’ANOVA illustratedsignificant differences among experience levels during the FSL in the
peak hip internald= 0.024) and externap & 0.015) rotation moments (Table 4.33). Plost
tests showed that the peak hip internal rotation moment was significantly smaller iexiherin
enced level compared to the recreational lgpel 0.027). The peak hip external rotation mo-
ment was significantly greater in the professional level than both the inexperiprc8d@1)
and recreationalp(= 0.039) levels.

4.23.3.2Comparison BaveenGenders MannWhitney/independerittests revealed no
significant differences in peak transverse joint moments between males and females during the

FSLin any level p 7TDEOH



94

4.23.4 Sagittal Plane Joint Angles

4.23.4.1ComparisonAmongExperience Level Results of the Kruskalval-
lis’ANOVA illustrated significant differences among experience levels during the FSL in the
peak ankle dorsiflexion angle € 0.038), and peak knep € 0.001) and hipg < 0.001) flexion
angles (Table 4.34). Pesbc tests revealed that the inexperienced level displayed significantly
less peak ankle dorsiflexion compared to the recreational lewed(033), and less peak knee
flexion compared to the professional leyek(0.001). Peak hip flexion was significantly differ-
ent across all comparisons with a greater hip flexion angle in the recreational level compared to
the inexperienced levgbE 0.017), and a greater hip flexion angle in the professional level com-
pared ¢ the inexperience@« 0.001) and recreationg € 0.007) levels.

4.23.4.2 Comparison Betweeenders MannWhitney/independertttests demon-
strated that in the inexperienced level, males exhibited significantly less peak ankle plantarflex-
ion (p=0.041), peak ankle dorsiflexionpE 0.006) and peak hip flexiop € 0.003) than fe-
males. In the recreational level, males displayed significantly less peak hip flexion compared to
females p = 0.014). In the professional level, males demonstrated signlfidass peak ankle
plantarflexion than femalep € 0.023) (Table 4.34).

4.235 Frontal Plane Joint Angles

4.23.5.1ComparisonAmongExperience Level Results of the Kruskalval-
lis’ANOVA illustrated significant differences among experience levels duha FSL in the
peak knee adductiop & 0.040) and peak hip abductigng 0.001) angles (Table 4.35). Post
hoc results revealed significant differences across all comparisons in the peak hip abduction an-
gle, with the recreational level exhibiting greater peak hip abduction than the inexperienced level

(p=0.047), and the pfessional level revealing greater peak hip abduction compared to both the
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inexperiencedd < 0.001) and recreationg € 0.001) levels. Differences in peak knee adduction
were insignificant following poshoc comparisong(

4.23.5.2 ComparisonBetweenGenders MannWhitney/independerittests revealed no
significant differences in peak frontal plane joint angles between males and females during the
FSL in the inexperienced leved (¢ ,Q WKH UHFUHDWLRQDO OHYHO PDC
cantly greater peak knee adduction than females@.028). In the professional level, males dis-
played significantly less peak ankle eversipa (0.027) and peak knee abductiprn=(0.024),
and greater peak ankle inversigr=0.003) and peak knee addocti(p = 0.001) compared to
females (Table 4.35).

4.23.6 Transverse Plane Joint Angles

4.23.6.1 ComparisonAmong Experience Leved KruskatWallis/ANOVA results illus-
trated significant differences among experience levels during the FSL in the peatehialef
< 0.001) and internap(= 0.008) rotation angles (Table 4.36). Post tests revealed that the
professional level displayed significantly greater peak hip external rotation, but less peak hip in-
ternal rotation compared to both the inexperienped @.001 ang = 0.017, respentely) and
the recreationalp(= 0.013 ang = 0.025, respectively) levels.

4.23.6.2Comparison Betweeenders MannWhitney/independerittests revealed
that in the inexperienced level, males displayed significantly less peak hip external rptation (
0.010) and greater peak hip internal rotatijps 0.007) compared to females. In the recreational
level, males demonstrated significantly less peak knee external rofatidh@33) and greater

peak knee internal rotatiop € 0.034) compared to femalés.the professional level, males ex-
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hibited significantly greater peak ankle external rotatfn 0.003) and peak hip internal rota-
tion (p = 0.011), and significantly less peak ankle internal rotafion@.007) and peak hip ex-
ternal rotation g = 0.00§ compared to females (Table 4.36).

4.2.4 Forward Step Left with Partner (FSLP)

Kinetic data for the FSLP were confounded due to the partner having a foot on the same
force plate. Therefore, sagittal, frontal and transverse plane moments for the FSleR-were
cluded from the analysis.

4.24.1 Sagittal Plane JointAngles.

4.24.1.1 ComparisonAmong Experience Leveld Results of the Kruskalval-
lis’ANOVA illustrated significant differences among experience levels during the FSLP in the
peak anklglantarflexion angleg = 0.045), and peak knep £ 0.016) and hipg< 0.001) flex-
ion angles (Table 4.37). Peasbc comparisons illustrated that the inexperienced level demon-
strated significantly less peak ankle plantarflexips 0.045) and peak knekexkion (p = 0.016)
compared to the professional lev&tlditionally, the professional level displayed significantly
greater peak hip flexion compared to both the inexperienred(001) and recreationg) €
0.002) levels.

4.24.1.2 Comparison BetweeGenders MannWhitney/independerittests indicated
that in the inexperienced level, males displayed significantly less peak hip flexion than females
(p=0.003). In the recreational level, males demonstrated significantly greater peak hip extension
(p=0.046), but less peak hip flexiop € 0.003) compared to femalé&here were no significant
differences in peak sagittal plane joint angles between males and females during the FSLP in the

professional leveld ¢ 7TDEOH
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4.2 4.2 Frontal Plane Joint Angles.

4.24.2.1 ComparisonAmongExperience Level Results of the Kruskalval-
lis’ANOVA illustrated significant differences among experience levels during the FSLP in only
the peak hip abduction angie< 0.001) (Table 4.38). Pehkbc comparisons demonstrated
greater peak hip abduction in the professional level compared to both the inexpeenced (
0.001) and recreationgb € 0.002) levels.

4.24.2.2 Comparison Betweeenders MannWhitney/independdrt-tests revealed no
significant differences in peak frontal plane joint angles between males and females during the
FSLP in the inexperienced or recreational lepes ( ,Q WKH SURIHVVLRQDO OH"
demonstrated significantly less peak anklereion p = 0.011), greater peak ankle inversipn (
= 0.006), less peak knee abductipr-(0.015), and greater peak knee adductmon 0.031)
compared to females (Table 4.38).

4.24.3 Transverse Plane JoinfAngles.

4.24.3.1 ComparisonAmongExperiencelLevek. KruskalWallissANOVA results dis-
played significant differences among experience levels during the FSLP in the peak hip external
(p=0.003) and internap(= 0.006) rotation angles (Table 4.39). Past comparisons illus-
trated that the professiahlevel displayed significantly greater peak hip external rotation than
the inexperienced leveb & 0.002), and significantly less peak hip internal rotation than both the
inexperiencedd = 0.041) and recreationg € 0.040) levels.

4.24.3.2Comparis;m BetweenGenders MannWhitney/independerittests revealed
that in the inexperienced level, males demonstrated significantly less peak external hip rotation
(p=0.005) and greater peak hip internal rotatipr 0.001) compared to females. In the recrea-

tional level, males displayed significantly less peak knee external rotptro8.008) and greater
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peak knee internal rotatiop € 0.001) compared to femalds.the professional level, males il-
lustrated significantly greater peak ankle external rotapen@.006), less peak ankle internal
rotation p = 0.005), and less peak hip external rotatps 0.011), and greater peak hip internal
rotation @ = 0.009)compared to females (Table 4.39).

4.2.5 Rock Step Back Right (RSBR)

4.25.1 Sagittal Plane Joint Moments

4.25.1.1 ComparisonAmong Experience Leved KruskalWallis’ANOVA results
demonstrated significant differences among experience levels duringBf iR the peak ankle
dorsiflexion moment during the second stpp(0.012), peak knee flexiop € 0.001) and ex-
tension p = 0.014) moments during the first step, and the peak hip flexion moment during the
second stepp(= 0.003) (Table 4.40).

Posthoc ests revealed that the inexperienced level demonstrated a significantly greater
peak ankle dorsiflexion moment during the second step compared to the recreationpHevel (
0.021), a smaller peak knee flexion momegnt (0.001) and greater peak kresdension moment
(p = 0.018) during the first step compared to the professional level, and a smaller peak hip flex-
ion moment during the second step compared to the professionaplevelq03).

4.25.1.2 Comparison Betweeenders MannWhitney/independd t-tests showed that
in the inexperienced level, males exhibited a greater peak knee flexion mpmeéh0(1) and
smaller peak knee extension momegnt (0.024) during the second step, a smaller peak hip ex-
tension moment during the first stgp=<0.044), and a smaller hip flexion momempt< 0.006)
and larger hip extension momept< 0.002) during the second step than females. In the recrea-

tional level, males demonstrated a greater peak dorsiflexion moment during the second step com-
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pared to femalep(= 0.019). Males in the professional level illustrated a greater peak ankle dor-
siflexion (p = 0.002) and ankle plantarflexiop € 0.011) moment during the first step, a greater
peak ankle plantarflexion momemt£ 0.027) during the second step, a smadkak knee flex-
ion moment Ip = 0.002) and larger peak knee extension monmentd.011) during the first step,
a greater peak hip flexion moment during the first spep @.003), and a smaller peak hip flex-
ion moment during the second step=(0.029) corpared to females (Table 4.40).

4.25.2Frontal Plane Joint Moments

4.25.2.1 ComparisonAmong Experience Leved Results of the Kruskalval-
lis’ANOVA illustrated significant differences among experience levels during the RSBR in the
peak kneedduction moment during the second step 0.002), and peak hip adduction mo-
ment during the firstg= 0.003) and secong € 0.001) steps (Table 4.41). Pdstc compari-
sons showed that the inexperienced level exhibited a significantly smaller peadkinegon
moment during the second step compared to both the recreaien@lq12) and professiong (
= 0.004) levels, and a significantly smaller peak hip adduction moment during the first step com-
pared to the professional level£ 0.002). The profesional level illustrated a significantly
greater peak hip adduction moment during the second step compared to both the inexperienced
(p < 0.001) and recreationg) € 0.015) levels.

4.25.2.2 Comparison Betweeenders MannWhitney/independertttests rgealed
that males in the inexperienced level displayed a significantly greater peak ankle inversion mo-
ment 0 < 0.001), greater peak knge< 0.009) and hipg= 0.005) adduction moments, and
smaller peak knegE 0.001) and hipg= 0.002) abduction moemts during the first step com-

pared to females. There were no significant differences in peak frontal plane joint moments be-
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tween males and females during the RSBR in the recreationalpevel ( ,Q WKH SURIHV
sional level, males demonstrated a digantly greater peak ankle inversion momemng(

0.001), and a smaller peak ankle eversion mongentQ(015) during the second step compared

to females (Table 4.41).

4.25.3 Transverse Plane Joint Moments

4.25.3.1 ComparisonAmong Experience Leveld Results of the Kruskalval-
lis’ANOVA exhibited significant differences among experience levels during the RSBR in the
peak ankle internal rotation moment during the fipst 0.001) and secong € 0.017) steps, the
peak knee internal rotation moment dgrihe first step < 0.001), peak knee external rotation
moment during the second stgp=0.017), and the peak hip internal rotation moment during the
first step p < 0.001) and external rotation moment during the secondstep.027) (Table
4.42).

Posthoc comparisons revealed that the professional level demonstrated a significantly
greater peak ankle internal rotation moment compared to both the inexperigrd@®@1) and
recreationalf = 0.035) levels during the first step, and compared tinthperienced level dur-
ing the second step € 0.013), and a significantly greater peak knee internal rotation moment
during the first step compared to the inexperienced l@velq.001). The peak knee external ro-
tation moment during the second step sigsificantly smaller in the inexperienced level com-
pared to the recreational level£ 0.018). The professional level also demonstrated a signifi-
cantly greater peak hip internal rotation moment than both the inexperigne&d001 and rec-
reational p = 0.004) levels during the first step, and a greater peak hip external rotation moment

than the inexperienced level £ 0.036) during the second step.
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4.25.3.2Comparison Betweeenders MannWhitney/independerittests revealed
that in the inexperienddevel, males exhibited a significantly greater peak knee internal rotation
moment p = 0.009) and peak hip external rotation moment 0.005) during the first step com-
pared to females. There were no significant differences in peak transverse plam@ents
between males and females during the RSBR in the recreationaldevel ( ODOHV LQ WKH
professional level demonstrated a significantly greater peak hip external rotation moment during
the first stepg = 0.019) compared to females (Tablé2).

4.25.4 Sagittal Plane Joint Angles

4.25.4.1 ComparisonAmong Experience Leved Results of the Kruskalval-
lis’ANOVA illustrated significant differences among experience levels during the RSBR in the
peak ankle plantarflexion angle during fitet step p < 0.001), peak ankle dorsiflexion angle
during the second step € 0.001), and peak knee and hip flexion angles during thegirst (
0.034 and < 0.001, respectively) and secomd<(0.001 for both) steps (Table 4.43).

Posthoc tests illstrated that the inexperienced level displayed significantly less peak an-
kle plantarflexion compared to the professional level during the first gte0.001), less peak
ankle dorsiflexion during the second step compared to the recreationaplev@D(Q1), and less
peak knee flexion during the first step compared to the professionalpev@l.030). The peak
knee flexion angle during the second step was significantly different across all comparisons, with
the recreational level illustrating greaterai knee flexion compared to the inexperienced level
(p=0.015) and the professional level illustrating greater peak knee flexion compared to both the
inexperiencedd < 0.001) and recreationg € 0.035) levels. The inexperienced level demon-

strated sigificantly less peak hip flexion during the first step than both the recreatmral (
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0.001) and professiongh € 0.001) levels, while peak hip flexion during the second step was sig-
nificantly greater in the professional level than both the inexperigpce.001) and recrea-
tional (p < 0.001) levels.

4.25.4.2 Comparison Betweeenders MannWhitney/independertttests showed that
in the inexperienced level, males demonstrated less peak ankle plantarflexion during the second
step p = 0.016), andyreater peak knee extensign0.004) and less peak knee flexion during
the first stepg = 0.002) compared to females. Males in the recreational level illustrated less peak
ankle plantarflexion during the first stgp=£ 0.010), greater peak knee exiengp < 0.001) and
less peak knee flexion during the first stpp<(0.001), less peak hip flexion during the fingst
0.035) and secongh £ 0.003) steps and greater peak hip extension during the secong=step (
0.020) compared to females. In the pasional level, males displayed less peak ankle plantar-
flexion during the first stego(= 0.020), and less peak hip flexion during the second step com-
pared to femalegp(= 0.039) (Table 4.43).

4.255 Frontal Plane Joint Angles

4.25.5.1 ComparisonAmongExperience Level Results of the Kruskalval-
lis’ANOVA illustrated significant differences among experience levels during the RSBR in the
peak knee abductiop £ 0.001) and adductiop & 0.001) angles during the first step, the peak
knee adduction anglduring the second step £ 0.020), and the peak hip abduction and adduc-
tion angles during the firspE 0.013 ang = 0.025, respectively) and secomd(0.001 ang =
0.036, respectively) steps (Table 4.44).

Posthoc comparisondlustrated significantly less peak knee abduction in the inexperi-
enced level compared to the professional level during the firststef.001). Peak knee adduc-

tion during the first step was significantly different across all comparisons with theti@taka



103

level displaying a significantly greater peak knee adduction angle than the inexperienceaa level (
= 0.014), and the professional level displaying a greater peak knee adduction angle than both the
inexperiencedd < 0.001) and the recreationgl<€ 0.001) levels. The recreational level also
demonstrated significantly greater peak knee adduction compared to the inexperienced:level (
0.040) during the second step, and greater peak hip adduction compared to the inexperienced
level during the first €p (@ = 0.021). The professional level exhibited significantly greater peak
hip abduction compared to the recreational level during the firststef.014), and greater
peak hip abduction compared to both the inexperienzed(001) and recreationg € 0.002)
levels during the second step. Differences in peak hip adduction among experience levels during
the second step were insignificant following pbet comparisong( ¢

4.25.5.2 Comparison Betweeenders MannWhitney/independertttestsillustrated
that in the inexperienced level, males showed significantly greater peak ankle inversion com-
pared to females during the second spep 0.027). In the recreational level, males demonstrated
significantly less peak ankle eversignH0.004) ad knee adductiorp(= 0.010) during the first
step compared to females. Within the professional level, males exhibited significantly less peak
ankle eversiong= 0.024), greater peak ankle inversipr=(0.002), less peak knee abductipn (
= 0.016), andyreater peak knee adductign={0.001) during the second step compared to fe-
males (Table 4.44).

4.25.6 Transverse Plane Joint Angles

4.25.6.1 ComparisonAmongExperience Level KruskalWallis/ANOVA results illus-
trated significantdifferences among experience levels during the RSBR in the peak knee external
(p < 0.001) and internap(= 0.040) rotation angles during the first step, and peak hip external (

< 0.001) and internap(= 0.008) rotation angles during the second stepl€T4id5).
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Posthoc comparisons revealed that the professional level demonstrated significantly
greater peak knee external rotation compared to both the inexperiprc@d(1) and recrea-
tional (p = 0.006) levels during the first step. Differences inkgaaee internal rotation during
the first step were insignificant following pesbc comparisong( ¢ 7KH SURIHVVLRQEC
level also exhibited significantly greater peak hip external rotation and less peak hip internal ro-
tation compared to the inexpemced p < 0.001 ang = 0.020, respectively) and recreational (
=0.022 ang = 0.018, respectively) levels during the second step.

4.25.6.2 Comparison Betweeenders MannWhitney/independertttests indicated
that in the inexperienced level, malesplayed greater peak ankle external rotation during the
second stepp(= 0.030), less peak knee external rotation during the first gtef®.029), less
peak hip external rotatiop & 0.002), and greater hip internal rotatipr=(0.001) during the
secad step compared to females. In the recreational level, males displayed significantly less
peak ankle internal rotatiop € 0.003) and less peak hip external rotation during the first gtep (
= 0.020) compared to females. In the professional level, ralesnstrated significantly greater
peak ankle external rotatiop £ 0.002), less peak ankle internal rotatipr(0.011), less peak
hip external rotationg(= 0.003), and greater peak hip internal rotatipa 0.003) during the
second step compared to females (Table 4.45).

4.2.6 Rock Step Back Right with Partner (RSBRP)

4.26.1 Sagittal Plane Joint Moments

4.26.1.1 ComparisonAmongExperience Level Thesecond step of the RSBRP was
affected by the partnespresults are only presented for the fetp. Results of the Kruskal

Wallis/ANOVA illustrated significant differences among experience levels during the RSBRP in
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the peak knee flexiorp(< 0.001) ad extensiongg = 0.016) moments, and in the peak hip exten-
sion momentg = 0.011) (Table 4.46). Pehbc comparisons revealed that the inexperienced
level displayed a smaller peak knee flexion moment than both the recregtisrabQ3) and
professiona(p < 0.001) levels, and a greater peak knee extension mopwet.(13) and
smaller peak hip extension momeptH0.009) than the professional level.

4.26.1.2 Comparison Betweeenders MannWhitney/independertttests revealed
that males in thenexperienced level displayed a significantly greater peak ankle dorsiflexion
moment p = 0.003), a smaller peak knee flexion moment 0.001), a greater peak hip flexion
moment p = 0.010), and a smaller peak hip extension moneqtq.001) compared temales.
There were no significant differences in peak sagittal plane joint moments between males and
females during the RSBRP in the recreational lgvel ( ,Q WKH SURIHVVLRQDO O
exhibited a smaller peak hip extension moment compartzhtales = 0.046)(Table 4.46).

4.26.2Frontal Plane Joint Moments

4.26.2.1 ComparisonAmongExperience Level Results for the second step of the
RSBRP were confounded by the partner. Thus, results are only prefeertegfirst step. Krus-
kal-WallissANOVA results illustrated significant differences among experience levels during the
RSBRP in only the peak hip adduction moment 0.011) (Table 4.47). Pekbc comparisons
demonstrated a significantly smaller peak hip adduction moment in theenrenged level than
the professional levep(= 0.008).

4.26.2.2 Comparison Betweeenders MannWhitney/independerittests revealed
that in the inexperienced level, males displayed a significantly greater peak ankle inversion mo-
ment = 0.001), greater peak knge< 0.010) and hipg= 0.010) adduction moments, and

smaller peak kneg( 0.001) and hipg= 0.003) abduction moments compared to females.
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There were no significant differences in peak frontal plane joint moments betaéeshand fe-
males during the RSBRP in the recreational or professional lgvels ( 7TDEOH

4.26.3 Transverse Plane Joint Moments

4.26.3.1 ComparisonAmong Experience Leved Resultsare only presented for the first
step of the RSBRBecause the second step w#ected by the partneResults of the Kruskal
Wallis’ANOVA displayed significant differences among experience levels during the RSBRP in
the peak anklep(= 0.003), knee= 0.009), and hipa< 0.001) internal rotation momen(Ta-
ble 4.48). Poshoc results showed that the professional level exhibited significantly greater peak
ankle o =0.002) and kneeg(= 0.007) internal rotation moments compared to the inexperienced
level, and a significantly greater peak hip intern&tion moment compared to both the inexpe-
rienced p = 0.002) and recreationg € 0.005) levels.

4.26.3.2 Comparison Betweeenders MannWhitney/independertttests illustrated
that in the inexperienced level, males showed a significgreigter peak knee internal rotation
moment p = 0.006) and peak hip external rotation moment 0.002) compared to females.
There were no significant differences in peak transverse plane joint moments between males and
females during the RSBRP in the mre&tional or professional levels ¢ 7TDEOH

4.26.4 Sagittal Plane Joint Angles

4.26.4.1 ComparisonAmongExperience Level KruskalWallis/ANOVA results illus-
trated significant differences among experience levels during the RSBRPpieathankle
plantarflexion angle during the first stgp< 0.008), peak ankle dorsiflexion angle during the
second stepgp(= 0.021), peak knee flexion angle during the fipst (0.034) and secong
0.001) steps, and peak hip flexion angles duringitee(p < 0.001) and secong € 0.001) steps

(Table 4.49).
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Posthoc tests revealed that the inexperienced level exhibited significantly less peak ankle
plantarflexion p = 0.011) and less peak knee flexign=(0.031) compared to the professional
level during the first step, less peak ankle dorsiflexion compared to the recreational level during
the second step & 0.036), and compared to both the recreatignal @.007) and professional
(p < 0.001) levels during the second step, and less peak hiprflearapared to both the recrea-
tional (p = 0.002) and professiong € 0.001) levels during the first step. Peak hip flexion dur-
ing the second step was significantly different across all comparisons with the recreational level
displaying a greater peak Hipxion angle compared to the inexperienced lepel 0.014) and
the professional level displaying a greater peak hip flexion angle compared to both the inexperi-
enced p < 0.001) and recreationg € 0.005) levels.

4.26.4.2 Comparison Betweeenders MannWhitney/independertttests showed that
in the nexperienced level, males demonstrated significantly greater peak knee extggssion (
0.025) and less knee flexiop £ 0.041) during the first step, and less peak hip flexpon (
0.017) during the second step compared to females. In the recreatiohahkdes displayed
significantly less peak ankle plantarflexign< 0.023), greater peak knee extensjpr 0.002)
and less peak knee flexiop£ 0.001) during the first step, and less peak hip flexion during the
second stepp(= 0.003) compared to feres. In the professional level, males demonstrated sig-
nificantly less peak ankle plantarflexion during the first spep 0.001), and greater peak hip
flexion during the second step £ 0.003) compared to females (Table 4.49).

4.26.5 Frontal Plane JointAngles

4.26.5.1 ComparisonAmongExperience Level Results of the Kruskalval-
lis’ANOVA illustrated significant differences among experience levels during the RSBRP in the

peak knee abductiop & 0.001) and adductiop & 0.001) angles during the first step, peak knee
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adduction angle during the second sigp 0.005), peak hip abduction angle during the first step
(p=0.023), and peak hip abductigng 0.001) and adductiom & 0.005) angles during the sec-
ond step (Thle 4.50).

Posthoc comparisons illustrated significantly greater peak knee abduction in the profes-
sional level compared to the inexperiencee (0.001) and recreationg € 0.004) levels during
the first step. Peak knee adduction during the firstwtepsignificantly different across all com-
parisons with a greater peak knee adduction angle in the recreational level compared to the inex-
perienced levelg< 0.001), and a greater peak knee adduction angle in the professional level
compared to both theamperienced < 0.001) and recreationg € 0.001) levels. The inexperi-
enced level demonstrated significantly less peak knee and hip adduction compared to the recrea-
tional (p = 0.013 ang = 0.012, respectively) and professionat(0.017 ang = 0.022 respec-
tively) levels during the second step. The professional level displayed significantly greater peak
hip abduction than the inexperienced level during the first gte@(020), and compared to the
inexperiencedd < 0.001) and recreationg € 0.0QL) levels during the second step.

4.26.5.2 Comparison Betweeenders MannWhitney/independerittests indicated
that in the inexperienced level, males displayed significantly greater peak knee adduction during
the first step compared to females=(0.085). In the recreational level, males demonstrated sig-
nificantly less peak ankle eversion during the first step compared to femal@s(10). In the
professional level, males demonstrated significantly greater peak ankle inversion during the sec-
ond step = 0.005), and less peak knee abductna 0.024) and greater peak knee adduction

(p = 0.014) during the second step compared to females (Table 4.50).
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4.26.6 Transverse Plane Joint Angles

4.26.6.1 ComparisonAmongExperience Level KruskalWallissANOVA results re-
vealed significant differences among experience levels during the RSBRP in the peak knee exter-
nal rotation angle during the first stgp< 0.002), and peak hip external£ 0.005) and internal
(p = 0.008§ rotation angles during the second step (Table 4.51)-Hdastomparisons showed
that the professional level illustrated significantly greater peak knee external rotation compared
to the inexperience@E 0.003) and recreationg € 0.012) levels durig the first step, greater
peak hip external rotation compared to the inexperienced lewed(004), and less peak internal
hip rotation compared to both the inexperienged (.015) and recreationg € 0.029) levels
during the second step.

4.26.6.2 Comparison Betweeenders MannWhitney/independertttests revealed
that in the inexperienced level, males exhibited significantly greater peak knee internal rotation
during the first stepp(= 0.022), and less hip externpl£ 0.008) and greater hip arnhal rotation
(p < 0.001) during the second step compared to females. In the recreational level, males demon-
strated significantly less peak ankle internal rotatpna (0.003) and less hip external rotatign (
= 0.035) during the first step, and less knee external rotatior®(047) and greater knee inter-
nal rotation p = 0.007) during the second step compared to females. In the professional level,
males displayed greater peak ankle exteqmal §.008) anddss ankle internap(= 0.008) rota-
tion during the second step, and less hip exteprl(Q.014) and greater hip internal rotatign (

= 0.010) during the second step compared to females (Table 4.51).
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4.2.7 Rock Step Forward Left (RSFL)

4.27.1Sagittal Plane Joint Moments

4.27.1.1ComparisonAmongExperience Level Results of the Kruskalval-
lis’ANOVA illustrated significant differences among experience levels during the RSFL in the
peak ankle dorsiflexion moment during the first sigp 0.002), pealankle plantarflexion mo-
ment during the second stgp<0.017), and peak hip flexion moment during the second gtep (
=0.047) (Table 4.52). Pehbc comparisons illustrated a significantly greater peak ankle dorsi-
flexion moment in the inexperienced leweimpared to the professional level during the first step
(p=0.001). The recreational level displayed a significantly greater peak ankle plantarflexion
moment p = 0.018), and a smaller peak hip flexion moment 0.041) than the professional
level durhg the second step.

4.27.1.2 Comparison Betweeenders MannWhitney/independertttest results
showed that within the inexperienced level, males illustrated a significantly greater peak ankle
dorsiflexion moment during the firgb € 0.023) and secong € 0.003) steps, a greater peak an-
kle plantarflexion moment during the first stgp=0.027), a greater peak knee flexion moment
during the first stepp(= 0.043), a greater peak knee extension moment during secongd step (
0.023),a greater peak hip extension moment during the first pte®(017), and a greater peak
hip flexion moment during the second stpp=(0.005) compared to females. In the recreational
level, males exhibited a significantly greater peak ankle plantasfierioment during the first
step p = 0.042), and a smaller peak hip flexion moment during the first gte®031) than fe-
males. In the professional level, males displayed a significantly greater peak ankle plantarflexion

moment during the first step §0.016), a greater peak knee flexion moment during the first step
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(p=0.004) and peak knee extension moment during the secong st€p040), and a greater
peak hip extension moment during the first sgep 0.002) compared to females (Table 4.52).

4.2.7.2Frontal Plane Joint Moments

4.27.2.1 ComparisonAmong Experience Leved KruskatWallis/ANOVA results illus-
trated significant differences among experience levels during the RSFL in the peak ankle inver-
sion moment during the second stpp-(0.006) peak knee abduction moment during the first
step p < 0.001), peak knee adduction moment during the secondpste®.Q05), peak hip ad-
duction ¢ = 0.017) and abductiop & 0.001) moments during the first step, and peak hip adduc-
tion moment during second stgp< 0.022) (Table 4.53).

Posthoc comparisons showed a significantly greater peak ankle inversion moment during
the second step in the professional level compard#uketinexperienced levgh € 0.004). The
peak knee abduction moment during the first step was significantly different across all compari-
sons with the recreational level demonstrating a greater knee abduction moment than the inexpe-
rienced levelf = 0.04)), and the professional level demonstrating a greater knee abduction mo-
ment than both the inexperiencgxd<(0.001) and the recreationgl£ 0.009) levels. The profes-
sional level also displayed a greater peak knee adduction moment compared to thesimzegberi
(p=0.007) and recreationg) € 0.037) groups during the second step, a significantly greater
peak hip adduction moment compared to the inexperienced level during the fiG10(13) and
second f = 0.017) steps. The peak hip abduction momerihduhe first step was significantly
different across all comparisons, with the recreational level illustrating a greater moment than the
inexperienced levep(= 0.004), and the professional level displaying a greater moment than both

the inexperiencedp(< 0.001) and recreationg € 0.002) levels.
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4.27.2.2Comparison Betweeenders MannWhitney/independerittests revealed
that males in the inexperienced lededplayed significantly greater peak ankle inversipg (
0.005) and eversiopE 0.008) nmments during the second step, and greater peak gree (
0.011) and hipg = 0.003) adduction moments during the second step compared to females. In
the recreational level, males demonstrated a greater peak hip adduction npom@:®31) and
a smaller pak hip abduction momem € 0.024) during the first step compared to females. In
the professional level, males illustrated a greater peak knee abduction moment during the first
step compared to femalgs<£ 0.042) (Table 4.53).

4.27.3 Transverse Plane Joint Moments

4.27.3.1 ComparisonAmong Experience Leveld Results of the Kruskalval-
lis’ANOVA illustrated significant differences among experience levels during the RSFL in the
peak anklef = 0.002) and kneg(= 0.002) external rotetn moments during the first step, peak
ankle 0 = 0.010) and kneg(= 0.002) internal rotation moments during the second step, and
peak hip internal and external rotation moments during the irst0{028 ang < 0.001, respec-
tively) and secondp(< 0001 andp = 0.007, respectively) steps (Table 4.54).

Posthoc comparisons revealed that the professional level demonstrated signifi-
cantly greater peak anklp € 0.001) and kneg(= 0.001) external rotation moments compared
to the inexperienced level dng the first step, greater peak ankbe=(0.010) and knee(=
0.001) internal rotation moments compared to the inexperienced level during the second step, a
greater peak hip external rotation moment during the first step and a greater peak hipraiternal
tation moment during the second step compared to both the inexperiprced(1 ang <
0.001, respectively) and recreationa(0.002 ang = 0.003, respectively) levels, and a greater

peak hip external rotation moment compared to the inexperiéeneldduring the second step (
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= 0.008).The recreational level exhibited a significantly greater peak hip internal rotation mo-
ment than the inexperienced level during the first gbep{.046).

4.27.3.2Comparison Betweeenders MannWhitney/indepedentt-test results
showed that in the inexperienced level, males displayed significantly greater peak knee internal
rotation p = 0.035) and peak hip external rotatipn=(0.007) moments during the second step
compared to female$here were no significant differences in peak transverse plane joint mo-
ments between males and females during the RSFL in the recreational or professiong kevels (
0.113) (Table 4.54).

4.27 4 Sagittal Plane Joint Angles

4.27.4.1 ComparisonAmong Experience Leved Results of the Kruskalval-
lis’ANOVA illustrated significant differences among experience levels during the RSFL in the
peak ankle plantarflexion angle during the first gfep 0.001), peak knee flexion angle during
the first ¢ < 0.001) and secong € 0.011) steps, peak hip flexion angle during the fpst (
0.001) and secongb & 0.001) steps, and peak hip extension angle during the second step (
0.034) (Table 4.55).

Posthoc comparisons illustrated significantly greater peak plantarflexion in the profes-
sional level compared to the inexperienced level during the firstste.001). Peak knee flex-
ion during the first step was significantly different across allganmsons, with the recreational
level displaying a greater peak knee flexion angle than the inexperienceglev@b03), and
the professional level displaying a greater peak knee flexion angle than both the inexpepienced (
< 0.001) and recreationg € 0.026) levels. The professional level demonstrated significantly
greater peak knee flexion compared to the inexperienced level during the secopd:step (

0.009), greater hip flexion during the first step compared to both the inexperiercdQ1)
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and recreationalg= 0.005) levels, and greater hip extension compared to the recreational level
(p = 0.029) during the second step. The inexperienced level displayed significantly less peak hip
flexion compared to both the recreationak(0.001) and professiongl € 0.001) levels during
the second step.

4.27.4.2 Comparison Betweeenders MannWhitney/independertttests revealed
that in the inexperienced level, males exhibited significantly less peak knee flexion during the
second €p (p = 0.001), and greater peak hip extensipr 0.002) and less peak hip flexigm=
0.001) during the first step compared to females. Males in the recreational level illustrated signif-
icantly less peak knee flexion during the second iep(.001),and less peak hip flexion dur-
ing the first stepg = 0.003) compared to females. In the professional level, males demonstrated
significantly less peak ankle plantarflexion during the first gbep@.012), and greater peak hip
extension |p = 0.033) anddss peak hip flexiorp(= 0.013) during the first step compared to fe-
males (Table 4.55).

4.27.5 Frontal Plane Joint Angles

4.27.5.1ComparisonAmongExperience Level KruskalWallis/ANOVA results illus-
trated significant differences among experiengelkeduring the RSFL in the peak knee abduc-
tion (p < 0.001) and adductiom & 0.005) angles during the second step, and peak hip abduction
(p < 0.001) and adductiop & 0.001) angles during the first step (Table 4.56).

Posthoc comparisons revealed significant differences across all comparisons in the peak
knee abduction angle during the second step with the recreational level displaying a greater knee
abduction angl¢éhan the inexperienced level £ 0.037) and the professional level displaying a

greater knee abduction angle than both the inexperiepee.001) and recreationgl € 0.046)
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levels. The professional level exhibited greater peak knee adduction cdrtp#re inexperi-
enced level during the second stpp=(0.004), and greater peak hip abduction during the first
step compared to both the inexperienged 0.001) and recreationg € 0.002) levels. The
peak hip adduction angle during the first step alas found to be significantly different across
all comparisons with the recreational level illustrating a greater hip adduction angle than the in-
experienced levep(< 0.001), and the professional level illustrating a greater hip adduction angle
comparedo both the inexperienceg@ € 0.001) and recreationg € 0.001) levels.

4.27.5.2 Comparison Betweeenders MannWhitney/independertttests indicated
that in the inexperienced level, males showed decreased peak ankle eversion and increased ankle
inversion during the firsto(= 0.029 ang = 0.005, respectively) and secomd=0.035 ang =
0.011, respectively) steps compared to females. In the recreational level, males exhibited less an-
kle eversion during the second stpp=(0.036), and less knebduction p = 0.031) and in-
creased knee adductigm=£ 0.029) during the first step compared to females. Males in the pro-
fessional level demonstrated less peak ankle evengio®(024) and knee abduction<
0.001), and greater peak ankle inversips 0.001) and knee adductiop€ 0.001) during the
first step compared to females (Table 4.56).

4.27 .6 Transverse Plane Joint Angles

4.27.6.1ComparisonAmongExperience Level Results of the Kruskalval-
lis’ANOVA illustrated significandifferences among experience levels during the RSFL in the
peak knee externgb& 0.001) and internap(= 0.008) rotation angles during the second step,
and the peak hip external rotation angle during the first pte@(006) (Table 4.57).

Posthoc canparisons revealed that the professional level displayed significantly greater

peak knee external rotation and significantly less peak knee internal rotation compared to both
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the inexperiencedp(< 0.001 ang = 0.013, respectively) and the recreatiompat 0.006 ang =
0.031, respectively) levels during the second step, and greater peak hip external rotation during
the first step compared to the inexperienced lgvel .006).

4.27.6.2 Comparison Betweeenders MannWhitney/independertttests illustated
that in the inexperienced level, males demonstrated significantly greater peak external rotation
during the first p = 0.006) and secong € 0.014) steps, less peak ankle internal rotation during
the first stepg = 0.022), less peak knee exterr@htion ¢ = 0.005) during the second step, less
peak hip external rotatiom & 0.007) during the first step, greater peak knee internal rotgtion (
= 0.003) during the second step, and greater peak hip internal ropatidh(02) during the first
step compared to females. In the recreational level, males displayed less peak ankle internal rota-
tion during the second step#£ 0.014), greater peak &a internal rotation during the first step (
=0.037), and less peak hip external rotatipa 0.019) and greater peak hip internal rotatjpn (
= 0.005) during the second step compared to females. In the professional level, males exhibited
significantlygreater peak ankle external rotatipn=(0.001) and decreased peak internal ankle
rotation p = 0.014) during the first step, and significantly less peak hip external rotation (
0.002) and greater peak hip internal rotatijps 0.013) during the firsitep compared to females
(Table 4.57).
4.2.8 Rock Step Forward Left with Partner (RSFLP)

4.2 8.1 Sagittal Plane Joint Moments

4.28.1.1 ComparisonAmongExperience Level Results are only presented for the sec-
ond step of the RSFLP as the first step affscted by the partner stepping on the same force
plate. Results of the Krusk#Vallis’ANOVA illustrated significant differences among experi-

ence levels during the RSFLP in only the peak knee flexion momen®.012) (Table 4.58).
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Posthoc results exhited a significantly greater peak knee flexion moment in the professional
level than the inexperienced levpl=£ 0.021).

4.28.1.2 Comparison Betweeenders MannWhitney/independertttests illustrated
that in the inexperienced level, males exhibitgaificantly greater peak ankle dorsiflexion=
0.004) and peak hip flexiom & 0.028) moments than females. There were no significant differ-
ences in peak sagittal plane joint moments between males and females during the RSFLP in the
recreational or professional level ¢ 7TDEOH

4.28.2Frontal Plane Joint Moments

4.2.8.2.1 ComparisonAmong Experience Leved Results for the first step of the RSFLP
were affected by the partner, therefore results are only presented for the gepaiicble 4.59).
Results of the KruskalVallis’ANOVA illustrated significant differenceamong experience lev-
els during the RSFLP in the peak knpe=(0.009) and hipg = 0.008) adduction moments (Ta-
ble 4.59). Poshoc comparisons showed significantly greater peak adduction moments at the
knee p=0.012) and hipg= 0.006) in the professinal level than the inexperienced level.

4.28.2.2 Comparison Betweeenders MannWhitney/independertttests showed that
in the inexperienced level, males demonstrated a significantly greater peak ankle inversion mo-
ment 0 < 0.001), and peak knep £ 0.003) and hipg§ = 0.001) adduction moments compared to
females. There were no significant differences in peak frontal plane joint moments between
males and females during the RSFLP in the recreational or professional pevels ( 7TDEOH
4.59).

4.28.3 Transverse Plane Joint Moments

4.28.3.1 ComparisonAmongExperience Leved The first step of the RSFLP was af-

fected by to the partner stepping on the same force plate. Therefrs are only presented for
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the secondtep. Results of the Krusk#allissANOVA illustrated significant differences among
experience levels duringeé RSFLP in the peak ankle£ 0.003) and kneg(= 0.038) internal
rotation moments, and the peak hip external rotation morpen0(001) (Table 4.60).

Posthoc results showed that the professional level illustrated a significantly greater peak
ankle irternal rotation moment compared to both the inexperienred(003) and recreational
(p=0.032) levels, and a greater peak knee internal rotation moment compared to the inexperi-
enced levelg = 0.032). The inexperienced level displayed a significamtglier peak hip exter-
nal rotation moment compared to the recreatigmal .005) and professiong € 0.002) levels.

4.28.3.2 Comparison Betweeenders MannWhitney/independertttest results re-
vealed that in the inexperienced level, males demondtsagaificantly greater peak ankle £
0.043) and kneep(< 0.001) internal rotation moments, and a significantly greater peak hip exter-
nal rotation moment(= 0.022) compared to females. There were no significant differences in
peak transverse planemnvimoments between males and females during the RSFLP in the recrea-
tional or professional levep( 7TDEOH

4.28.4 Sagittal Plane Joint Angles

4.28.4.1 ComparisonAmongExperience Leveld KruskalWallissANOVA resultsillus-
trated significant differences among experience levels during the RSFLP in the peak ankle
plantarflexion angle during the first stgp< 0.015), peak kneg & 0.001) and hipg< 0.001)
flexion angles during the first step, and peak hip extengien0(027) and flexiong< 0.001)
angles during the second step (Table 4.61).

Posthoc comparisons showed that the professional level displayed significantly greater

peak ankle plantarflexion during the first step compared to the recreationaplev@bD3),
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greater peak hip flexion during the first step compared to the inexperignedddq01) and rec-
reational p = 0.022) levels, and greater peak hip extension during the second step compared to
the recreational levep(= 0.023). The inexperienced Evdemonstrated significantly less peak
knee flexion during the first step compared to both the recreatiprad.024) and professional
(p < 0.001) levels, and less peak hip flexion during the second step compared to the recreational
(p<0.001) and prassional § < 0.001) levels.

4.28.4.2 Comparison Betweeenders MannWhitney/independertttests revealed
that males in the inexperienced level displayed significantly greater peak knee extegssion (
0.008) and less knee flexion during the second(gtep0.005), and greater peak hip extensjon (
=0.012) and less hip flexion during the first stpg (0.001) compared to females. In the recrea-
tional level, males demonstrated significantly less peak ankle plantarflexion during the second
step p = 0.036), greater peak knee extensipr 0.001) and less peak knee flexion during the
second stepp(= 0.002), and less hip flexion during the first stgp=(0.005) compared to fe-
males. In the professional level, males exhibited greater knee extension during the secpnd step (
= 0.040), and greater hip extensign=0.026) and less hip flexiop & 0.002) duing the first
step compared to females (Table 4.61).

4.28.5 Frontal Plane Joint Angles

4.28.5.1 ComparisonAmongExperience Level KruskalWallis/ANOVA results illus-
trated significant differences among experience levels during the RSFLPpeakankle ever-
sion angle during the second step=(0.035), peak knee adduction angle during the first (
0.015) and secongb £ 0.019) steps, peak knee abduction angle during the secong step (
0.001), and peak hip abductign%£ 0.007) and adductio(p < 0.001) angles during the first step

(Table 4.62).
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Differences in the peak ankle eversion angle were insignificant followinghpostom-
parisonsi|f ¢ ) X U W-Kdd tesSItR Mdlated that the recreational level displayed sig-
nificantly greater peak knee adduction compared to the inexperienced level during the first step
(p=0.015). The professional level demonstrated significantly greater peak knee abduction com-
pared to both the inexperiencqr<(0.001) and recreationgl € 0.034) levelsgreater peak ad-
duction compared to the inexperienced lepet 0.015) during the second step, and greater peak
hip abduction compared to the inexperienged 0.013) and recreationg € 0.027) levels dur-
ing the first step. Peak hip adduction during the first step was significantly different across all
comparisons, with the recreational level showing greater peak hip adduction than the inexperi-
enced levelf < 0.001) and the professidiavel showing greater peak hip adduction than both
the inexperiencedo(< 0.001) and recreationg € 0.008) levels.

4.28.5.2 Comparison Betweeenders MannWhitney/independertttests revealed
that males in the inexperienced level demonstratedfisignily greater peak ankle inversion dur-
ing both the first = 0.040) and secong & 0.030) steps compared to females. In the recrea-
tional level, males displayed significantly less peak ankle evergio®(001), greater peak an-
kle inversion p = 0.020Q, and less peak knee adductipr=(0.039) during the second step com-
pared to females. In the professional level, males displayed significantly greater peak ankle in-
version p=0.017), less peak kneg£ 0.015) and hipg= 0.035) abduction, and greafmak
knee adductionp(= 0.031) during the first step compared to females (Table 4.62).

4.28.6 Transverse Plane Joint Angles

4.28.6.1 ComparisonAmongExperience Level Results of the Kruskalval-
lis’ANOVA illustrated significant differences among exignce levels during the RSFLP in the

peak knee externagb & 0.002) and internap(= 0.011) rotation angles during the second step,
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and the peak hip external rotation angle during the first pte@(016) (Table 4.63). Pekbc
comparisons illustrated that the professional level demonstrated significantly greater peak knee
external rotation during the second step compared to the inexperipre®d02) and recrea-
tional (p = 0.025) levels, and $s peak knee internal rotation during the second ptef®(012)
and greater peak hip external rotation during the first gteq0(014) compared to the inexperi-
enced level.

4.28.6.2 Comparison Betweeenders MannWhitney/independertttests revealed
that in the inexperienced level, males displayed significantly greater peak ankle external rotation
during the first p = 0.041) and secong € 0.034) steps, less knee external rotation during the
second stepp(= 0.035), and less hip external rotatign=(0.006) and greater hip internal rota-
tion (p = 0.006) during the first step compared to females. Males in the recreational level demon-
strated greater peak ankle external rotatpn 0.024) and less peak ankle internal rotata (
0.002) during the s®nd step, less peak knee external rotation during the firstste.029),
greater peak hip internal rotation during the fipst(0.049) and secong € 0.032) steps, and
less peak hip external rotatiom£ 0.011) during the second step compare@neales. In the
professional level, males exhibited greater peak ankle external rofatidh @19) and peak hip
internal rotationf = 0.011), and less peak ankle internal rotatpa (0.024) and peak hip exter-
nal rotation p = 0.004) during the firsttep compared to females (Table 4.63).
4.2.9 Side Step Left (SSL)

4.29.1 Sagittal Plane Joint Moments

4.29.1.1 ComparisonAmongExperience Level Results of the Kruskalval-
lis’ANOVA illustrated no significant differences in peak sagittal pln® moments among ex-

perience levels during the SSh. ¢ 7TDEOH
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4.29.1.2 Comparison Betweeenders MannWhitney/independertttests illustrated
that males in the inexperienced level displayed a significantly greater peak hip flexiontmomen
than femalesg< 0.001). There were no significant differences in peak sagittal plane joint mo-
ments between males and females during the SSL in the recreational or professional kevels (
0.050) (Table 4.64).

4.29.2Frontal Plane Joint Moments

4.29.2.1 ComparisonAmong Experience Leved KruskatWallis/ANOVA results illus-
trated a significant difference among experience levels during the SSL in the peak hip adduction
moment p = 0.030) (Table 4.65). Pehbc results showed a significantly greateakphip adduc-
tion moment in the professional level than the recreational IpwveD(046).

4.29.2.2 Comparison Betweeenders MannWhitney/independertttests illustrated
that males in the inexperienced level displayed a significantly greatekpealadduction mo-
ment = 0.004), and decreased peak ke 0.001) and hipg= 0.003) abduction moments
compared to females. There were no significant differences in peak frontal plane joint moments
between males and females during the SSL in theaigonal or professional levels ¢
(Table 4.65).

4.29.3 Transverse Plane Joint Moments

4.29.3.1 ComparisonAmongExperience Level Results of the Kruskalval-
lis’ANOVA illustrated significant differences among experience levels during therStBE i
peak ankle internap(= 0.026) and externap & 0.041) rotation moments, and the peak hip ex-
ternal rotation momenp(= 0.033) (Table 4.66). Differences in peak ankle internal and external

rotation moments were insignificant following pdgic comprisonsp )XUW-KHU SRVW
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hoc comparisons revealed that the peak hip external rotation moment was significantly greater in
the professional level than the inexperienced lqvel .035).

4.29.3.2 Comparison Betweeenders MannWhitney/independd t-test results illus-
trated that males in inexperienced level exhibited significantly greater peak ankle internal rota-
tion (p = 0.043) and peak hip external rotatipn=(0.005) moments than females. There were no
significant differences in peak transverse plane joint moments between males and females during
the SSL in the recreational or professional levels ( 7TDEOH

4.29.4 Sagittal Plane Joint Angles

4.29.4.1 ComparisonAmong Experience Leveld Results of the Kruskalval-
lis/ANOVA illustrated significant differences among experience levels during the SSL in the
peak ankle plantarflexiorp& 0.001) and dorsiflexiomp(= 0.049) angles, and in the pdaiee
flexion angle p < 0.001) (Table 4.67). Pekbc comparisons revealed that the inexperienced
level displayed significantly greater peak ankle plantarflexion and significantly less peak knee
flexion compared to both the recreationak(0.001 ang = 0.011, respectively) and profes-
sional (p = 0.014 anp < 0.001, respectively) levels. Differences among experience levels were
insignificant in the peak ankle dorsiflexion angle following plost analysisf ¢

4.29.4.2 Comparison Betweeenders MannWhitney/independertttests illustrated
that males in the inexperienced level exhibited significantly less peak ankle plantarffexion (
0.035), and greater peak hip extensipr (0.002) and less peak hip flexign=£ 0.005) than fe-
males.There were no significant differences in peak sagittal plane joint angles between males

and females during the SSL in the recreational or professional lpvels ( 7TDEOH
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4.295 Frontal Plane Joint Angles

4.29.5.1 ComparisonAmongExperience Level KruskalWallissANOVA results re-
vealed a significant difference among experience levels during the SSL in the peak hip abduction
angle p < 0.001) (Table 4.68). Pekbc analysis showed a significantly different peakaip
duction angle across all comparisons with the recreational level illustrating significantly greater
peak hip abduction than the inexperienced lgvel 0.042), and the professional level demon-
strating significantly greater peak hip abduction than bathnexperiencedy(< 0.001) and rec-
reational p < 0.001) levels.

4.29.5.2 Comparison Betweeenders MannWhitney/independertttest results
demonstrated that males in the inexperienced level illustrated significantly less peak ankle ever-
sion comparedb femalesf = 0.035). There were no significant differences in peak frontal plane
joint angles between males and females during the SSL in the recreationg level (
Males in the professional level demonstrated significantly less peak ankle evprsiOrd86),
greater peak ankle inversiop£ 0.003), less peak knee abductipr=(0.001), and greater peak
knee adductionp(= 0.036) compared to females (Tald.68).

4.29.6 Transverse Plane Joint Angles

4.29.6.1 ComparisonAmongExperience Level Results of the Kruskalval-
lis’ANOVA illustrated significant differences among experience levels during the SSL in the
peak hip externalp(= 0.006) and interngp = 0.013) rotation angles (Table 4.69). Plost
comparisons revealed that the professional level displayed significantly greater peak hip external
rotation compared to the inexperienced lepet 0.007), and significantly less peak hip internal

rotation compared to both the inexperiencpd:(0.030) and recreationg € 0.028) levels.
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4.29.6.2 Comparison Betweeenders MannWhitney/independerittests revealed
that in the inexperienced level, males demonstrated significantly less pesa#tdripal rotation
(p=0.011) and greater peak hip internal rotatips 0.002) compared to females. Males in the
recreational level displayed significantly greater peak hip internal rotation compared to females
(p=0.029). In the professional level, males illustrated significantly greater peak ankle external
rotation p = 0.002) and peak hip internal rotatign< 0.007), and less peak ankle internal rota-
tion (p = 0.003) and hip external rotatiop£ 0.004) compared to females (Table 4.69).
4.2.10 Side Step Left with Partner (SSLP)

4.210.1Sagittal Plane Joint Moments

4.2.10.1.1 ComparisonAmongExperience Level Results of the Kruskalval-
lis’ANOVA illustrated no significant differences in peak sagittal plane joint moments among ex-
perience levels during the SSLp 7TDEOH

4.210.1.2 Comparison Betweeernders MannWhitney/independerttest results
showed in the inexperienced level, males exhibited a significantly greater peak hip flexion mo-
ment compared to femalgs£ 0.003). There were no significant differences in peak sagittal
plane joint moments beten males and females during the SSLP in the recreationalpevel (
0.200). Males in the professional level displayed a significantly greater peak ankle plantarflexion
moment compared to femalgs< 0.042) (Table 4.70).

4.210.2Frontal Plane Joint Moments

4.210.2.1 ComparisonAmong Experience Leve KruskalWallis’ANOVA results illus-
trated significant differences among experience levels during the SSLP in the pegkknee (
0.017) and hipd= 0.012) adduction moments (Taldlg’1). Poshoc comparisons revealed that

the professional level exhibited significantly greater peak knee and hip adduction moments than
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both the inexperienceg € 0.045 ang = 0.031, respectively) and recreatiorak(0.035 ang
= 0.026, respectivg) levels.

4.210.2.2 Comparison Betweefsenders MannWhitney/independertttests revealed
that males in the inexperienced level exhibited significantly greater peak ankle invprsion (
0.043), knee adductiop € 0.001), and hip adductiop € 0.011) monents compared to fe-
males.There were no significant differences in frontal plane joint moments between males and
females during the SSLP in the recreational or professional lgvels ( 7TDEOH

4.2103 Transverse Plane Joint Moments

4.210.3.1 ComparisonAmongExperience Level Results of the Kruskalval-
lis’ANOVA illustrated significant differences among experience levels during the SSLP in the
peak ankle internap(= 0.006) and externap& 0.036) rotation moments, and in the peak knee
internal rotation momenp(= 0.008) (Table 4.72). Pehbc results indicated that the professional
level demonstrated significantly greater peak ankle and knee internal rotation moments com-
pared to both thexperienced = 0.033 ang = 0.023, respectively) and recreationai(
0.009 ancp = 0.018, respectively) levels. Significant differences in peak ankle external rotation
disappeared following po$toc comparisong( ¢

4.210.3.2 Comparison BéveenGenders MannWhitney/independertttests revealed
that males in the inexperienced level showed significantly greater peak prkieQ19) and
knee p = 0.023) internal rotation moments, and a greater peak hip external rotation mpment (
0.011) ompared to females. There were no significant differences in peak transverse plane joint
moments between males and females during the SSLP in the recreationg level ( ,Q WKH
professional level, males displayed significantly greater peak gmkl®.008) and knee(=

0.024) internal rotation moments than females (Table 4.72).
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4.2104 Sagittal Plane Joint Angles

4.210.4.1 ComparisonAmong Experience Leve KruskalWallis’ANOVA results illus-
trated significant differences amoagperience levels during the SSLP in the peak ankle plantar-
flexion angle p < 0.001), and in the peak knee flexion angle 0.001) (Table 4.73). Pekbc
comparisons revealed that the recreational level displayed significantly less peak ankle plantar-
flexion compared to the inexperiencgd<0.001) and professiongl € 0.017) levels. The inex-
perienced level also demonstrated significantly less peak knee flexion than the recrgational (
0.006) and professiongb € 0.004) levels.

4.210.4.2 Comparison BtweenGenders MannWhitney/independerttest results re-
vealed that in the inexperienced level, males demonstrated significantly greater peak hip exten-
sion (p = 0.019) and significantly less peak hip flexign=0.019) compared to females. There
were naosignificant differences in the peak sagittal plane joint angles between males and females
during the SSLP in the recreational levels( ODOHV LQ WKH SURIHVVLRQDO
significantly less peak ankle plantarflexion than femapes §.029 (Table 4.73).

4.2105 Frontal Plane Joint Angles

4.210.5.1 ComparisonAmong Experience Leved Results of the KruskalVal-
lis’ANOVA revealed a significant difference among experience levels during the SSLP in only
the peak hip abduction angle< 0.001) (Table 4.74). Pogtoc results showed that the profes-
sional level demonstrated significantly greater peak hip abduction compared to both the inexperi-
enced jp < 0.001) and recreationg € 0.001) levels.

4.210.5.2 Comparison Betweefsenders MannWhitney/independertttests revealed
that males in the inexperienced level displayed significantly less peak ankle eversion than fe-

males p = 0.043). There were no significant differences in frontal plane joint anglesdretw
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males and females during the SSLP in the recreational lewel ( ODOHV LQ WKH SURI
sional level exhibited significantly greater peak ankle invergion@.003) and peak knee ad-
duction p = 0.040), and significantly less peak knee abducton@.011) compared to females
(Table 4.74).

4.2106 Transverse Plane Joint Angles

4.210.6.1 ComparisonAmongExperience Leveal Results of the Kruskalval-
lis/ANOVA illustrated significant differences among experience levels during the SSLP in the
peakhip external p = 0.014) and internap(= 0.008) rotation angles (Table 4.75). Plost re-
sults indicated that the professional level illustrated significantly greater peak hip external rota-
tion compared to the inexperienced leye+(0.016), and less p& hip internal rotation com-
pared to both the inexperiencenH0.017) and recreationg € 0.024) levels.

4.210.6.2 Comparison Betweeenders MannWhitney/independerttests illustrated
that males in the inexperienced level displayed significaely peak hip external rotatigm<
0.005) and greater peak hip internal rotatipsr 0.002) than females. In the recreational level,
males displayed significantly less peak knee external rotaiier0(031), and greater peak hip
internal rotation f = 0.040) than females. Males in the professional level exhibited greater peak
ankle exernal rotation§ = 0.004) and peak hip internal rotatigon«0.011), and less peak ankle
internal rotationf = 0.010) and peak hip external rotatign=(0.011) than females (Table 4.75).
4.2.11 Side Step Right (SSR)

4.211.1Sagittal Plane Joint Momens.

4.211.1.1 ComparisonAmong Experience Leved KruskalWallis’ANOVA results re-
vealed significant differences among experience levels during the SSR in the peak ankle dorsi-

flexion moment i < 0.001) and the peak hip flexion momem(0.001) (Table 46). Posthoc
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tests revealed a significantly greater peak ankle dorsiflexion moment in the inexperienced level
than in both the recreationgd £ 0.003) and professiong € 0.001) levels, and a peak hip flex-
ion moment that was significantly greater in gnefessional level compared to the inexperi-
enced p < 0.001) and recreationg € 0.028) levels.

4.211.1.2 Comparison Betweeenders MannWhitney/independerittests revealed
that in the inexperienced level, males displaysayaificantly smaller peak hip flexion moment
(p=0.019) and a greater peak hip extension monpent)(043) compared to females. Males in
the recreational level demonstrated a significantly greater peak ankle plantarflexion moment
compared to femalep € 0.036).There were no significant differences in peak sagittal plane
joint moments during the SSR in the professional lgvel ( 7TDEOH

4.211.2Frontal Plane Joint Moments

4.211.2.1 ComparisonAmongExperience Level Results of the KrskalWal-
lis/ANOVA illustrated significant differences among experience levels during the SSR in the
peak kneeg = 0.007) and hipg= 0.008) abduction moments (Table 4.77). st results
showed that the inexperienced level exhibited a significantlYlenpeak knee abduction mo-
ment than the professional levpl£ 0.006), and a smaller peak hip abduction moment than both
the recreationalp(= 0.012) and professiong € 0.041) levels.

4.211.2.2 Comparison Betweefsenders MannWhitney/independertttests revealed
that males in the inexperienced level demonstrated a significantly greater peak ankle inversion
moment p = 0.002) and a smaller peak ankle eversion monpentd(004) than females. There
were no differences in peak frontal plane joint morsdtween males and females during the
SSR in the recreational leved ¢ ,Q WKH SURIHVVLRQDO OHYHO PDOH

cantly greater peak ankle inversion moment than femple®©(014) (Table 4.77).
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4.2113 Transverse Plane JoinMoments.

4.211.3.1 ComparisonAmong Experience Level KruskalWallis’ANOVA results illus-
trated significant differences among experience levels during the SSR in the peak ankle internal
(p=0.041) and externapE 0.002) rotation moments, peak kneeintl ¢ = 0.047) and exter-
nal (p < 0.001) rotation moments, and the peak hip external rotation mopre@.Q01) (Table
4.78).

Posthoc comparisons illustrated that the inexperienced level demonstrated a significantly
smaller peak ankle internal rotationoment compared to the professional lepet 0.036), and
a significantly smaller peak external rotation moment compared to both the recreational and pro-
fessional levels at the anklp £ 0.111 ang = 0.001, respectively), knep € 0.002 ang <
0.001, respectively), and higp(= 0.014 ang < 0.001, respectively). Differences in the peak
knee internal rotation moment were insignificant following gust comparisong( *

4.211.3.2Comparison Betweeenders MannWhitney/independerttests illustrated
no significant differences in peak transverse plane joint moments between males and females
during the SSR in any leveb (¢ 7TDEOH

4.2114 Sagittal Plane Joint Angles

4.211.4.1 ComparisonAmong Experience Leved Resuts of the KruskaWwal-
lis’ANOVA illustrated significant differences among experience levels during the SSR in the
peak ankle plantarflexion anglp € 0.001), and the peak hip extensipr=(0.022) and flexion
(p<0.001) angles (Table 4.79). Pdstc testshowed that the inexperienced level exhibited sig-
nificantly greater peak ankle plantarflexion compared to the recreationalpev@.Q01), and

less peak hip flexion compared to both the recreatignal.001) and professiong € 0.001)
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levels.Theprofessional level displayed significantly greater peak hip extension than the recrea-
tional level o = 0.018).

4.211.4.2 Comparison Betweesenders MannWhitney/independertttests revealed
that males in the inexperienced level exhibited less peak plakiarflexion p = 0.021) and
peak knee flexiong= 0.003), and greater peak knee extengion@.010) compared to females.
In the recreational level, males displayed less peak ankle plantarflexion than fema(e841).
There were naignificant differences in peak sagittal plane joint angles between males and fe-
males during the SSR in the professional lepet ( 7TDEOH

4.2115 Frontal Plane Joint Angles

4.211.5.1 ComparisonAmongExperience Level Results of the KrskalWal-
lis/ANOVA illustrated significant differences among experience levels during the SSR in the
peak ankle eversiop & 0.006) and inversiomp(= 0.023) angles, and the peak knee abduction
angle p < 0.001) (Table 4.80). Pekbc comparisons illustradl that the recreational level
demonstrated significantly less peak ankle eversion compared to both the inexpepenced (
0.011) and professiongh € 0.025) levels, and greater peak ankle inversion compared to the pro-
fessional levelf = 0.043). The peaknee abduction angle was significantly different across all
comparisons with the recreational level demonstrating greater peak knee abduction than the inex-
perienced levelg= 0.003), and the professional level demonstrating greater peak knee abduc-
tion than both the inexperienced € 0.001) and recreationg € 0.001) levels.

4.2115.2 Comparison Betweesenders MannWhitney/independertttests revealed
that in the inexperienced level, males displayed significantly less peak ankle eversi®043)
and greater peak ankle inversigrn=0.024) compared to females. Males in the recreational level

exhibited significantly less peak ankle eversion compared to fenpede8.021). There were no
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significant differences in peak frontal plane joint anglesvbeh males and females during the
SSR in the professional level ¢ 7TDEOH

4.2116 Transverse Plane Joint Angles

4.211.6.1 ComparisonAmongExperience Level Results of the Kruskalval-
lis’ANOVA illustrated significantdifferences among experience levels during the SSR in the
peak ankle internal rotation angje< 0.025), and peak knee externak(0.002) and internajp(
= 0.042) rotation angles (Table 4.81). Plost comparisons demonstrated that the professional
leve exhibited significantly greater peak ankle internal rotation than the recreationaldevel (
0.037), and greater peak knee external rotation than both the inexperigrd@@@3) and recre-
ational p = 0.011) levels. Differences in peak knee interntdtion were insignificant following
posthoc analyseq( *

4.211.6.2Comparison Betweeenders MannWhitney/independerittests revealed
that males in the inexperienced level demonstrated significantly greater peak external ankle rota-
tion (p = 0.030) and less peak ankle internal rotatips 0.043), and less peak knee external ro-
tation (o = 0.009) and greater peak knee internal rotafion @.008) compared to females. In the
recreational level, males demonstrated significantly greater peékextkrnal rotationp(=
0.040), less peak ankle internal rotatipr=(0.011), less peak hip external rotatipr=(0.009)
and greater peak hip internal rotatign=0.015) compared to femalé&here were no significant
differences in pealtansverse plane joint angles between males and females during the SSR in

the professional levep(* 7TDEOH
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4.2.12 Side Step Right with Partner (SSRP)

4.212.1Sagittal Plane Joint Moments

4.212.1.1 ComparisonAmong Experience Leve KruskalWallis’ANOVA results illus-
trated significant differences among experience levels during the SSRP in the peak ankle dorsi-
flexion moment p < 0.001), peak knee flexion momeptg 0.001), and peak hip extension mo-
ment 0 = 0.018) (Table 4.82). Pekbbc comparisons revealed that the inexperienced level exhib-
ited a significantly greater peak ankle dorsiflexion moment and smaller peak knee flexion mo-
ment compared to the recreationak(0.001 ang = 0.002, respectively) and professionak(
0.001 for lmth) levels, and a smaller peak hip extension moment compared to the professional
level (p = 0.037).

4.212.1.2 Comparison Betweeenders MannWhitney/independerittests revealed
that in the inexperienced level, males displaysyaificantly greater peak hip extension mo-
ment than femalepE 0.002). Males in the recreational level demonstrated a significantly
greater peak ankle plantarflexion moment compared to fenade8.019). In the professional
level, males exhibited sigficantly greater peak kne@ € 0.043) and hipg= 0.002) extension
moments compared to females (Table 4.82).

4.212.2Frontal Plane Joint Moments

4.212.2.1 ComparisonAmong Experience Leved Results of the KruskalVal-
lis’ANOVA illustrated significah differences among experience levels during the SSRP in the
peak ankle eversion momempt£ 0.020) and the peak knge< 0.006) and hipg= 0.034) ab-
duction moments (Table 4.83). Pd&tc comparisons revealed that the professional level dis-

played signiicantly greater peak ankle eversign=0.016) and peak knee abductipr=(0.005)
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moments compared to the inexperienced level. Differences in the peak hip abduction moment
were insignificant following poshoc analysegy ¢

4.212.2.2 ComparisonBetweenGenders MannWhitney/independertttests revealed
that males in the inexperienced level demonstrated a significantly greater peak ankle inversion
moment p = 0.008) and smaller peak ankle eversion monenatd.027) compared to females.
There were no significant differences in frontal plane joint moments between males and females
during the SSRP in the recreational leyele( ,Q WKH SURIHVVLRQDO OHYHO
significantly greater peak hgdduction moment than femalgs<0.043) (Table 4.83).

4.2123 Transverse Plane Joint Moments

4.212.3.1 ComparisonAmongExperience Leved KruskalWallis/ANOVA results illus-
trated significant differences among experience levels during the SSRPpeaak anklep<
0.001), kneefd < 0.001), and hipp(< 0.001) external rotation moments, and the peak knee inter-
nal rotation moment(= 0.004) (Table 4.84). Pekbc comparisons showed that the inexperi-
enced level illustrated significantly smaller peaikle and knee external rotation moments com-
pared to the recreationgd € 0.018 ang = 0.003, respectively) and professionak(0.001 for
both) levels. The professional level exhibited significantly greater peak knee internal rotation and
less peak higxternal rotation compared to the inexperienged 0.009 ang < 0.001, respec-
tively) and recreationap(= 0.011 ang = 0.003, respectively) levels.

4.212.3.2 Comparison Betweesenders MannWhitney/independertttests revealed
that in theinexperienced level, males displayed a significantly greater peak hip external rotation
moment compared to femalgs< 0.011). There were no significant differences in peak trans-
verse plane joint moments between males and females during the SSRP énetdoreal or

professional levelsp( 7TDEOH
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4.212 4 Sagittal Plane Joint Angles

4.212.4.1 ComparisonAmong Experience Leved Results of the KruskalVal-
lis’ANOVA illustrated significant differences among experience levels during th® $5Re
peak ankle plantarflexion anglp € 0.001), and the peak hip extensipri=(0.024) and flexion
(p=0.009) angles (Table 4.85). Pdwtc comparisons revealed that the inexperienced level
demonstrated significantly greater peak ankle plantarftettian the recreational level €
0.001), and less peak hip flexion than both the recreatipra0(024) and professiong €
0.022) levels. The professional level displayed significantly greater peak hip extension compared
to the recreational levebE 0.022).

4.212.4.2 Comparison Betweeenders MannWhitney/independerttests illustrated
that males in the inexperienced level demonstrated significantly less peak ankle plantaglexion (
= 0.004) and peak knee flexiom£ 0.009) compared to femalda the recreational level, males
demonstrated significantly less peak ankle plantarfleian@.001) compared to females. There
were no significant differences in peak sagittal plane joint angles between males and females
during the SSRP in the proféssal level f 7TDEOH

4.2125 Frontal Plane Joint Angles

4.2125.1 ComparisonAmong Experience Leved Results of the KruskalvVal-
lis’ANOVA illustrated significant differences among experience levels during the SSRP in the
peakankle inversion anglgp(= 0.028), and the peak knge< 0.001) and hipg= 0.009) abduc-
tion angles (Table 4.86). Pesbc results showed that the recreational level exhibited signifi-
cantly greater peak ankle inversion compared to the professionajdev6l026). Peak knee ab-
duction was significantly different across all comparisons with the recreational level displaying

greater knee abduction compared to the inexperienced fewd.009), and the professional
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level displaying greater knee abductmmpared to the inexperiencau<0.001) and recrea-
tional (p < 0.001) levels. At the hip, peak abduction was significantly greater in the professional
level compared to the inexperienc@d=(0.012) and recreationg € 0.041) levels.

4.2125.2 Comparion BetweerGenders MannWhitney/independerittests revealed
that in the inexperienced level, males illustrated significantly less peak ankle evprsion (
0.043) and greater peak ankle inversips (0.026) compared to females. Males in the recrea-
tionallevel illustrated less peak ankle eversip(0.015) and greater peak ankle inversior (
0.048), and significantly greater peak hip adduction compared to ferpaldés{24).There were
no significant differences in peak frontal plane joint angles éetwnales and females during
the SSRP in the professional level { 7TDEOH

4.2126 Transverse Plane Joint Angles

4.212.6.1 ComparisonAmongExperience Leve KruskalWallis/ANOVA results re-
vealed significant differences amoegperience levels during the SSRP in the peak knee exter-
nal (o = 0.003) and internap(= 0.018) rotation angles (Table 4.87). Plast comparisons
showed that the professional level displayed significantly greater peak knee external rotation
than the inegerienced§ = 0.006) and recreationg) € 0.014) levels, and less peak knee inter-
nal rotation than the recreational leveH0.025).

4.212.6.2 Comparison Betweesenders MannWhitney/independertttests revealed
that in the inexperienced level, matlmmonstrated significantly greater peak ankle external rota-
tion (p = 0.028), less peak ankle internal rotatipr=(0.043), and greater peak knee internal rota-
tion (p = 0.048) compared to females. Males in the recreational level exhibited significantly
greater peak ankle external rotatign=0.049), less peak ankle internal rotatipr=(0.003), less

peak hip external rotatiom & 0.004) and greater peak hip internal rotatps 0.013) compared
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to females. There were no significant differences in pegisverse plane joint angles between
males and females during the SSRP in the professional fevel ( 7TDEOH
4.2.13 Spot Turn (ST)

Only the results for the first step of the ST are reportedeasecond stepasaffected
due to the participant having two feet on the same force ({Jlatdes 4.88+4.93).

4.213.1Sagittal Plane Joint Moments

4.213.1.1 ComparisonAmongExperience levek. Results of the Kruskalval-
lis’ANOVA illustrated significant differences among experience levels during the ST in the peak
ankle plantarflexion momenp & 0.012), peak knee extension momegnt (0.008), and peak hip
flexion moment p = 0.001) (Tablet.88). Poshioc comparisons showed that the inexperienced
level demonstrated a significantly smaller peak ankle plantarflexion moment than the recrea-
tional level p = 0.009), and significantly smaller peak knee extension and peak hip flexion mo-
ments tharboth the recreationap= 0.028 ang = 0.004, respectively) and professionak(
0.018 anp = 0.006, respectively) levels.

4.213.1.2 Comparison Betweesenders MannWhitney/independertttests indicated
that males in the inexperienced level displagesignificantly greater peak knee flexion moment
compared to femalep € 0.045). In the recreational level, males demonstrated a significantly
greater peak ankle plantarflexion momgnt(0.001) and peak hip extension momert (
0.024) compared to females. In the professional level, males exhibited a significantly greater

peak ankle plantarflexion moment compared to females(.025) (Table 4.88).
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4.213.2Frontal Plane Joint Moments

4.213.2.1 ComparisonAmong Experience Level KruskalWallis’ANOVA results illus-
trated significant differences among experience levalgsd the ST in the peak knee and hip ad-
duction ¢ = 0.013 ang < 0.001, respectively) and abductign«< 0.001 for both) moments
(Table 4.89). Podtoc comparisons showed that the inexperienced level exhibited a significantly
greater peak knee adductimoment compared to the recreational lepet 0.010), a smaller
peak knee abduction moment compared to the professional pev€.001), and a smaller peak
hip abduction moment compared to the recreatignal@.001) and professiona € 0.001) lev-
els. The peak knee adduction moment was significantly smaller in the recreational level than the
inexperiencedd < 0.001) and professiong € 0.001) levels.

4.2132.2Comparison Betweeenders MannWhitney/independerittest results re-
vealed that irthe inexperienced level, males exhibited a significantly greater peak ankle inver-
sion moment = 0.035) and a smaller peak ankle eversion monpent)(001) compared to fe-
males. There were no significant differences in peak frontal plane joint moments between males
and females during the ST in the recreational lgqvel ( ODOHV LQ WKH SURIHVVL
showed a significantly greater peak ankiversion moment compared to females 0.019)
(Table 4.89).

4.2133 Transverse Plane Joint Moments

4.213.3.1 ComparisonAmong Experience Leved Results of the KruskalVal-
lis’ANOVA illustrated significant differences among experience levels diine@T in the peak
ankle p = 0.045) and kneg(= 0.003) external rotation moments (Table 4.90).4Rostcompar-
isons revealed significantly greater peak anfle 0.038) and kneg(= 0.003) external rotation

moments in the professional level than itexperienced level.
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4.213.3.2 Comparison Betweefsenders MannWhitney/independertttests revealed
no significant differences in peak transverse plane joint moments between males and females
during the ST in the inexperienced level{ , Q etkeltional level, males displayed a
significantly smaller peak ankle external rotation moment compared to ferpal€s(31).
Males in the professional level exhibited a significantly greater peak ankle internal rotation mo-
ment compared to femalgs£ 0.018) (Table 4.90).

4.2134 Sagittal Plane Joint Angles

4.2134.1 ComparisonAmongExperience Level Results of the Kruskalval-
lis’ANOVA tests illustrated significant differences among experience levels during the ST in the
peak ankledorsiflexion anglefg = 0.001), and peak knep € 0.001) and hipg < 0.001) flexion
angles (Table 4.91). Pebc results showed that the inexperienced level displayed significantly
less peak ankle dorsiflexion than both the recreatigal(d.022) angrofessional g = 0.002)
levels. The professional level demonstrated significantly greater peak knee and hip flexion com-
pared to the inexperienced < 0.001 for both) and recreationgl£ 0.012 ang = 0.013, respec-
tively) levels.

4.213.4.2 Comparison BtweenGenders MannWhitney/independertttests illustrated
that males in the inexperienced level demonstrated significantly less peak ankle plantagslexion (
=0.012), greater peak knee extensjpr 0.025), and less peak hip flexigng 0.001) com-
parel to females. In the recreational level, males displayed significantly greater peak hip exten-
sion = 0.011) and less peak hip flexign£ 0.015) than females. Males in the professional
level exhibited significantly less peak ankle plantarflexips 0.019) and greater peak hip ex-

tension p = 0.010) compared to females (Table 4.91).
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4.2135 Frontal Plane Joint Angles

4.2135.1 ComparisonAmong Experience Leved Results of the KruskalVal-
lis’ANOVA illustrated significant differences amoergperience levels during the ST in the peak
ankle inversion anglep(= 0.046), peak kneg & 0.033) and hipg < 0.001) adduction angles,
and peak hip abduction angle= 0.018) (Table 4.92). Pehbc results showed that the inexperi-
enced level displayesignificantly greater peak ankle inversion compared to the professional
level (p = 0.048), greater peak hip abduction compared to the recreationalgdevelq17), and
less peak hip adduction compared to the recreatiprraD(001) and professiong € 0.001)
levels.The recreational level demonstrated significantly greater peak knee adduction than the
professional levelg= 0.031).

4.2135.2 Comparison Betweeenders MannWhitney/independerittests revealed
that in the inexperienced level, malsmmonstrated significantly greater peak ankle invergion (
= 0.005) and peak knee adductipr=(0.011) compared to females. Males in the recreational
level displayed significantly greater peak knee adducpen@.006) and peak hip abductign=
0.023) compared to females. In the professional level, males displayed significantly less peak an-
kle eversionf = 0.008) and peak knee abductipn=(0.011), and greater peak ankle inversion
(p=0.001) and peak kneelduction jp = 0.004) compared to females (Table 4.92).

4.2136 Transverse Plane Joint Angles

4.213.6.1 ComparisonAmong Experience Leved KruskalWallis’ANOVA results re-
vealed significant differences among experience levels during the STpedkédnee internal
rotation anglefd = 0.008), and the peak hip external(0.006) and internap(= 0.017) rotation

angles (Table 4.93). Pesbc comparisons illustrated that the professional level displayed signif-
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icantly greater peak hip external ravat and less peak hip internal rotation compared to the in-
experiencedg = 0.023 ang = 0.032, respectively) and recreationai(0.010 ang = 0.045,
respectively) levels. Differences in peak knee internal rotation were insignificant following post
hocanalysesy{ °

4.213.6.2Comparison Betweeenders MannWhitney/independerittests indicated
that males in the inexperienced and the recreational levels exhibited significantly greater peak
ankle external rotatiorp(= 0.005 ang = 0.031, respectively) and peak hip internal rotatmna (
0.001 andp = 0.049, respectively) compared to females. In the professional level, males demon-
strated significantly greater peak ankle external rotappen@.001) and peak hip internal rota-
tion (p = 0.005), and less peak ankle internal rotatpna 0.003) and peak hip external rotation
(p=0.006) compared to females (Table 4.93).
4.2.14 Spot Turn with Partner (STP)

Results for the second step of the STP were not reported due to inaccurdamgréson
the participant having two feet on the same force plate. Therefore, results are only presented for
the first step of the STP (Table 4.94.99).

4.214.1Sagittal Plane Joint Moments

4.214.1.1 ComparisonAmong Experience Leved Results of te KruskatWal-
lis’ANOVA illustrated a significant difference among experience levels during the STP in the
peak ankle dorsiflexion momer € 0.003) (Table 4.94). Pekbc tests revealed a significantly
greater peak ankle dorsiflexion moment in the inelepeed level than the professional level (

= 0.002).
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4.214.1.2 Comparison Betweesenders MannWhitney/independertttests revealed
that males in the inexperienced level demonstrated a significantly greater peak knee flexion mo-
ment than femalegpE 0.(5). In the recreational level, males displayed a significantly greater
peak hip extension moment than females 0.024). Males in the professional level exhibited
significantly greater peak ankle plantarflexigm=0.002), peak knee flexiop € 0.031), and
peak hip extensiorp(= 0.004) moments compared to females (Table 4.94).

4.214.2Frontal Plane Joint Moments

4.214.2.1 ComparisonAmongExperience Leved KruskalWallis/ANOVA results illus-
trated significantlifferences among experience levels during the STP in the peak knee and hip
adduction p < 0.001 for both) and abductiop € 0.001 for both) moments (Table 4.95). Post
hoc comparisons revealed that the inexperienced level displayed significantly gea&t&nee
and hip adduction moments compared to the recreatiprad (001 for both) and professional (
=0.013 ang = 0.045, respectively) levels, and a significantly smaller peak hip abduction mo-
ment compared to the recreationak(0.017) and profesonal < 0.001) levels. The peak knee
abduction moment was significantly different across all comparisons, with the recreational level
displaying a greater peak knee abduction moment compared to the inexperiencgHevel (
0.012) and the professionahel displaying a greater peak knee abduction moment than both the
inexperiencedd < 0.001) and recreationg € 0.042) levels.

4.214.2.2 Comparison Betweesenders MannWhitney/independertttests revealed
that in the inexperienced level, matedibited a significantly greater peak ankle inversion mo-
ment o = 0.006), and significantly smaller peak ankle evergion @.001) and hip abductiop (
= 0.029) moments compared to females. In the recreational level, males displayed a significantly

smalker peak knee abduction moment compared to fematke®(033). Males in the professional
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level illustrated a significantly greater peak ankle inversion moment compared to fgomales (
0.024) (Table 4.95).

4.2143 Transverse Plane Joint Moments

4.214.3.1 ComparisonAmongExperience Level Results of the Kruskalval-
lis’ANOVA illustrated significant differences among experience levels during the STP in the
peak ankle internal rotation momeptX 0.016), and the peak knee interna(0.027) and ex-
ternal(p = 0.001) rotation moments (Table 4.96). Plost results revealed that the inexperi-
enced level exhibited significantly greater peak anike (0.026) and kneg(= 0.023) internal
rotation moments than the recreational level, and a significantly smahlé& knee external rota-
tion moment than the professional leyeH0.001).

4.214.3.2 Comparison Betweeenders MannWhitney/independernttests illustrated
no significant differences in peak transverse plane joint moments between males and females
during the STP in the inexperienced level{ ,Q WKH UHFUHDWLRQDO OHYH
significantly greater peak ankle internal rotation mompnt 0.001) and a smaller peak ankle
external rotation momenp& 0.001) compared to females. Males in the professional level
demonstrated significantly greater peak angle 0.014) and kneg(= 0.025) internal rotation
moments compared to females (Tal@6).

4.214 4 Sagittal Plane Joint Angles

4.214.4.1 ComparisonAmong Experience Leved Results of the KruskalVal-
lis’ANOVA illustrated significant differences among experience levels during the STP in the
peak ankle dorsiflexion angle € 0.001), ad the peak kneg(E 0.002) and hipg < 0.001)
flexion angles (Table 4.97). Peasbc comparisons illustrated that the professional level demon-

strated significantly greater peak ankle dorsiflexion compared to the inexperienceg tevel (
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0.001), and greatgeak knee and hip flexion compared to the inexperienred (002 ang <
0.001, respectively) and recreationa(0.019 ang = 0.007, respectively) levels.

4.214.4.2 Comparison Betweesenders MannWhitney/independerittests showed
thatmales in the inexperienced level exhibited significantly less peak ankle plantarflexion (
0.010), greater peak knee extensipra 0.039), and less peak hip flexign£ 0.002) compared
to females. In the recreational level, males demonstrated sigrijicaeater peak ankle dorsi-
flexion (p = 0.040) and peak hip extensign=0.018), and less peak hip flexign< 0.002)
compared to females. In the professional level, males showed significantly less peak ankle
plantarflexion p = 0.005) and greater gedip extensiongf = 0.005) than females (Table 4.97).

4.2145 Frontal Plane Joint Angles

4.214.5.1 ComparisonAmongExperience Leved KruskalWallis/ANOVA results illus-
trated significant differences among experience levels during the STP in thengkakeersion
angle p = 0.035), and peak hip abductign{0.001) and adductiom & 0.001) angles (Table
4.98). Poshoc tests revealed that the inexperienced level demonstrated significantly greater
peak ankle inversion than the professional lepel 0.029), and significantly greater peak hip
abduction and less peak hip adduction than both the recreapen8l@07 ang < 0.001, re-
spectively) and professiongd € 0.003 ang < 0.001, respectively) levels.

4.214.5.2 Comparison Betweefsenders MannWhitney/independerittests showed
that in the inexperienced level, males exhibited significantly greater peak ankle invprsion (
0.010), and peak knee adductipn=(0.012) compared to females. Males in the recreational level
displayed significanyl greater peak ankle inversign£ 0.006), peak knee adductign<
0.004), and peak hip abductign£ 0.004) compared to females. In the professional level, males

demonstrated significantly less peak ankle evergien(.019) and peak knee abductipr=(
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0.021), and significantly greater peak ankle inverspn 0.002) and peak knee adductign=(
0.004) compared to females (Table 4.98).

4.2146 Transverse Plane Joint Angles

4.214.6.1 ComparisonAmongExperience Level Results of the Kruskalval-
lis’ANOVA illustrated significant differences among experience levels during the STP in the
peak hip internal rotation anglp € 0.027) (Table 4.99). However, differences were insignificant
following posthoc comparisong(

4.214.6.2 Comparison BéveenGenders MannWhitney/independertttests showed
that in the inexperienced level, males illustrated significantly greater peak ankle external rotation
(p=0.025) and peak hip internal rotatign/ 0.003) compared to females. In the recreational
level, males displayed significantly greater peak ankle external rotatm0.004) compared to
females. In the professional level, males exhibited significantly greater peak ankle external rota-
tion (p = 0.002) and peak hip internal rotatign+0.005), and less peak ankle internal rotation
(p=0.004) and peak hip external rotatipn=(0.014) compared to females (Table 4.99).
4.2.15 Triple Step Left (TSL)

Results for the second step of the TSL were affected due to participants placing two fee
on the same force plate, therefore, resaésonly presented for the first and third steps.

4.215.1Sagittal Plane Joint Moments

4.215.1.1 ComparisonAmong Experience Leved KruskalWallis’ANOVA results illus-
trated significant differences amongpexience levels during the TSL in the peak knee extension
moment p < 0.001) and the peak hip flexion momemt=(0.002) during the first step (Table
4.100). Poshoc comparisons revealed that the professional level exhibited a significantly

greater peakriee extension moment during the first step compared to both the inexperggnced (
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< 0.001) and recreationg € 0.035) levels, and a significantly greater peak hip flexion moment
during the first step compared to the inexperienced level}001).

4.215.1.2 Comparison Betweefsenders MannWhitney/independertttests revealed
that males in the inexperienced level displayed a significantly greater peak hip extension moment
during the first stepp(= 0.011), and a greater peak hip flexion moment during the thirdstep (
0.003) compared to females. In the recreational level, males displayed a significantly greater
peak ankle plantarflexion moment during the first step than fenate.037). In he profes-
sional level, males illustrated a significantly greater peak ankle dorsiflexion mgoret06),
a smaller peak knee extension moment 0.002), and a greater peak hip extension mongent (
= 0.031) during the first step compared to femaleblgd4.100).

4.215.2Frontal Plane Joint Moments

4.2152.1 ComparisonAmongExperience Level Results of the Kruskalval-
lis’ANOVA illustrated significant differences among experience levels during the TSL in the
peak ankle inversion moment during tlivstfstep p = 0.006), peak hip abduction moment dur-
ing the first step = 0.009), and the peak hip adduction moment during the thirdgstep (
0.044) (Table 4.101). Pekbc comparisons showed a significantly greater peak ankle inversion
moment in the iaxperienced level compared to the recreatignal @.018) and professiona €
0.020) levels during the first step. The professional level displayed a significantly greater peak
hip abduction moment than the inexperienced level during the thirdpste.Q12). Differences
in the peak hip adduction moment during the third step were insignificant following@ost

analysesp
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4.215.2.2 Comparison Betweefsenders MannWhitney/independerittests showed
that in the inexperienced level, maldastrated a significantly greater peak ankle inversion mo-
ment during both the firsp(= 0.004) and thirdg= 0.002) steps, greater peak knee (0.003)
and hip p = 0.003) adduction moments during the third step, and a smaller peak hip abduction
moment p = 0.013) during the third step compared to females. There were no significant differ-
ences in peak frontal plane joint moments between males and females dufli&d,. thehe rec-
reational levelf ODOHV LQ WKH SURIHVVLRQDO OHYHO GLVSO
ankle inversion momenpE 0.008) and a greater peak knee abduction morpen0(044) dur-
ing the first step compared to females (Table #)10

4.2153 Transverse Plane Joint Moments

4.215.3.1 ComparisonAmongExperience Leved KruskalWallis/ANOVA results illus-
trated significant differences among experience levels during the TSL in the peakpankle (
0.027) and kneep(< 0.001) externalotation moments during the first step, the peak ankle inter-
nal rotation moment during the third stgp=0.039), peak hip interngb & 0.004) and external
(p < 0.001) rotation moments during the first step, and the peak hip external rotation moment
during the third stepg(= 0.002) (Table 4.102).

Posthoc comparisons illustrated that the professional level displayed a significantly
greater peak ankle external rotation moment during the first gte.046) and ankle internal
rotation moment during ¢hthird step§ = 0.035) compared to the inexperienced level, a greater
peak knee external rotation moment and hip internal rotation moment compared to both the inex-
perienced = 0.005 ang = 0.038, respectively) and recreatiorak(0.001 ang = 0.006 re-

spectively) levels during the first step, and a greater peak hip external rotation mpment (
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0.002) during the third step compared to the inexperienced level. Peak hip external rotation dur-
ing the first step was significantly different across all pansons with the recreational level
demonstrating a greater peak hip external rotation moment than the inexperiencqadevel (
0.046), and the professional level displaying a greater peak hip external rotation moment than
both the inexperienceg € 0.0QL) and recreationap(= 0.001) levels.

4.215.3.2 Comparison Betweeenders MannWhitney/independerittests revealed
that in the inexperienced level, males displayed significantly greater peak askde007) and
knee p = 0.004) internal rotation moments during the third step compared to females. There
were no significant differences in peak transverse plane joint moments between males and fe-
males during the TSL in the recreational or professional lepets ( TeDIEL02).

4.2154 Sagittal Plane Joint Angles

4.2154.1 ComparisonAmongExperience Leveal Results of the Kruskalval-
lis’ANOVA illustrated significant differences among experience levels during the TSL in the
peak ankle plantarflexion angle duringthirst (p = 0.004) and thirdg= 0.002) steps, peak knee
extension angle during the first stgp=0.026), peak knee flexion angle during the fipst (
0.001) and thirdg < 0.001) steps, and peak hip flexion angle during the firstq.015) and
third (p = 0.027) steps (Table 4.103).

Posthoc comparisons revealed that the inexperienced level demonstrated significantly
greater peak ankle plantarflexion compared to both the recreationdl.Q05) and professional
(p = 0.045) levels during the firstep, greater peak ankle plantarflexion compared to the recrea-
tional level during the third step € 0.001), greater peak knee extension compared to the profes-
sional level during the first step € 0.025), less peak knee flexion during the third step com-

pared to both the recreation@l£ 0.002) and professiong € 0.001) levels, and less peak hip
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flexion during the first step compared to the professional lgvelq.014). Peak knee flexion
during the first step was significantly different across all comparisons with the recreational level
displaying significantly greater peak knee flexion than the inexperienced rev€l.001) and
the professional level displeng greater peak knee flexion than both the inexperienzed (
0.001) and recreationgh € 0.017) levels. Differences in peak hip flexion during the third step
were insignificant following posthoc analysegy( ¢

4.2154.2 Comparison Betweeendeas. MannWhitney/independertttests showed
that males in the inexperienced level exhibited significantly greater peak hip extension during the
first (p = 0.001) and third = 0.040) steps, and less peak hip flexion during the prst@.002)
and third(p = 0.007) steps compared to females. There were no significant differences in peak
sagittal plane joint angles between males and females during the TSL in the recreational level (
. ,Q WKH SURIHVVLRQDO OHYHO dabakeplantaMeombnHG VLI
the first = 0.032) and thirdd = 0.009) steps, and greater peak hip extengen(.026) and
less peak hip flexionp(= 0.040) during the first step compared to females (Table 4.103).

4.2155 Frontal Plane Joint Angles

4.2.15.5.1 ComparisonAmong Experience Leved KruskalWallis’ANOVA results re-
vealed significant differences among experience levels during the TSL in the peak knee and hip
abduction angles during the firgt£ 0.048 ang < 0.001, respectively) and third £ 0.003 and
p < 0.001, respectively) steps, and peak kipee @.036) and hipg= 0.028) adduction angles
during the first step (Table 4.104).

Posthoc comparisons revealed that the professional level demonstratéidaigly

greater peak knee abduction than the inexperienred(005) and recreationg) € 0.018) lev-
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els during the third step, greater peak hip abduction than the inexperienced and recreational lev-
els during the firstg < 0.001 for both) and thirgp(= 0.001 ang < 0.001, respectively) steps,
and greater peak hip adduction than the inexperienced level during the firgt st@®982). Dif-
ferences in peak knee abduction and adduction during the first step were insignificant following
posthoc analyss @ °

4.2155.2 Comparison Betweeenders MannWhitney/independerittests revealed
that in the inexperienced level, males exhibited significantly less peak ankle eversion during the
first (p = 0.043) and thirdg= 0.023) steps, less peak kn&bduction during the firsp & 0.008)
and third p = 0.020) steps, and greater peak knee adduction during the firgh st€002)
compared to females. Males in the recreational level demonstrated significantly less peak ankle
eversion during the fitstep p = 0.024), less peak knee abduction during the first@.022)
and third p = 0.045) steps, and less peak kree 0.004) and hipg= 0.019) adduction during
the first step compared to females. In the professional level, males exhibiteidaiglyifiess
peak ankle eversion during the firpt£ 0.024) and thirdg= 0.036) steps, greater peak ankle
inversion during the firstp(= 0.002) and thirdg= 0.011) steps, less knee abduction during the
first (p < 0.001) and thirdg < 0.001) steps, and greater peak knee adduction during thg@first (
0.001) and thirdg = 0.016) steps compared to females (Table 4.104).

4.2156 Transverse Plane Joint Angls.

4.215.6.1 ComparisonAmong Experience Leved KruskalWallis’ANOVA results illus-
trated significant differences among experience levels during the TSL in the peak knee internal
rotation angle during the firsp & 0.014) and thirdg = 0.047) steps, and the peak hip external
and internal rotation angles during the fifst=(0.004 ang = 0.016, respectively) and third £

0.012 for both) steps (Table 4.105).
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Posthoc comparisons revealed that the professional level displayed significantly greater
peak knee internal rotation than the inexperienced level during thepfirs0 (018) and thirdd=
0.044) steps, greater peak hip external rotation than the inexperipre@€d07) and recrea-
tional (p = 0.018) levels during the first step, less peakittgrnal rotation than the inexperi-
enced p = 0.047) and recreationg € 0.027) levels during the first step, greater peak hip exter-
nal rotation than the inexperienced level during the third gtep(014), and less peak hip inter-
nal rotation than botthe inexperiencedo(= 0.027) and recreationg € 0.030) levels during the
third step.

4.215.6.2 Comparison Betweeenders MannWhitney/independerttestsrevealel
that in the inexperienced level, males demonstrated significantly less peak ankle internal rotation
during the first stepp(= 0.038), and less hip external rotation and greater hip internal rotation
during the first p = 0.004 ang = 0.001, respective)yand third p = 0.007 ang = 0.003, re-
spectively) steps compared to females. In the recreational level, males displayed significantly
less peak ankle internal rotation during the first spep 0.039), less peak knee external rotation
during the first f = 0.028) and thirdg= 0.019) steps, greater knee internal rotation during the
third step p = 0.018), and increased hip internal rotation during the first ptef®(049) com-
pared to females. Males in the professional level exhibited significantiyegngeak ankle exter-
nal rotation during the firspp(= 0.003) and thirdg= 0.004) steps, less peak ankle internal rota-
tion during the firstjg = 0.005) and thirdg= 0.003) steps, less peak hip external rotation during
the first = 0.006) and thirdg= 0.004) steps, and greater peak hip internal rotation during the

first (p = 0.005) and thirdg= 0.005) steps compared to females (Table 4.105).
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4.2.16 Triple Step Left with Partner (TSLP)
Resultsare only presented for the first and third stephefTSLP because results for the
middle step (step two) were confoundeddayticipants placing two feet on the same force plate
4.216.1Sagittal Plane Joint Moments
4.216.1.1 ComparisonAmongExperience Level Results of the Kruskalval-
lis’ANOVA ill ustrated significant differences among experience levels during the TSLP in the
peak knee extension moment during the first 3ep@.013), peak knee flexion moment during
the third stepg = 0.012) and peak hip flexion moment during the first gbep@.005) (Table
4.106). Poshoc comparisons showed that the professional level displayed a significantly greater
peak knee extension moment during the first 3ep@.010), peak knee flexion moment during
the third stepf = 0.010), and peak hip flexionament during the first step £ 0.003) com-
pared to the inexperienced level.
4.216.1.2 Comparison Betweeenders MannWhitney/independerittests revealed
that in the inexperienced level, males displayed a significantly greater peak knee flexion moment
during the first stepp(= 0.015), a greater peak knee extension moment during the thirghstep (
0.029), a greater peak hip extension moment during the firstpstef.005), and a greater peak
hip flexion moment during the third stgp#£ 0.002) compared to females. There were no signifi-
cant differences in peak sagittal plane joint moments between males and females during the
TSLP in the recreational leved (+ ODOHV LQ WKH SURIHVVLRQDO OHYH
cantly greatepeak dorsiflexion moment during the first stpp<(0.001), a greater peak ankle
plantarflexion moment during the firgt € 0.014) and thirdg= 0.014) steps, a smaller peak
knee extension momemt € 0.011), and greater peak hip extension monmenatq014) during

the first step compared to females (Table 4.106).
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4.216.2Frontal Plane Joint Moments

4.216.2.1 ComparisonAmong Experience Level KruskalWallis’ANOVA results illus-
trated significant differences among experience levels during the iRShE peak knee adduc-
tion moment during the first step € 0.027), peak kneg & 0.043) and hipg< 0.001) abduc-
tion moments during the first step, and peak kpee@.025) and hipg= 0.022) adduction mo-
ments during the third step (Table 4.107).tRus comparisons revealed that the professional
level displayed a significantly greater peak knee adduction moment than the recreationgl level (
= 0.043) during the first step and a greater peak knee adduction moment than the inexperienced
level (p = 0.(21) during the third step. The inexperienced level displayed a significantly smaller
peak hip abduction moment than the recreatignal@.022) and professiong € 0.001) levels
during the first step, and a smaller peak hip adduction moment than teesproal leveld =
0.020) during the third step. Differences in the peak knee abduction moment during the first step
were insignificant after pogtoc analyseg( ¢

4.216.2.2 Comparison Betweesenders MannWhitney/independerittestsshowed
that males in the inexperienced leeghibited significantly greater peak knee and hip adduction
moments during the firsp 0.029 ang = 0.019, respectively) and thirg € 0.001 for both)
steps compared to females. There were no significEetehces in peak frontal plane joint mo-
PHQWY EHWZHHQ PDOHYV DQG IHPDOHV GXULQJ Wrkike 76/3 LQ W
professional level, males illustrated a significantly greater peak ankle inversion moment during
the third stepg = 0.040Q, and greater peak knee abductipre(0.003) and hip adductiop &

0.014) moments during the first step compared to females (Table 4.107).
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4.2163 Transverse Plane Joint Moments

4.216.3.1 ComparisonAmong Experience Leved Results of the KruskalVal-
lis’ANOVA illustrated significant differences among experience levels during the TSLP in the
peak anklegg = 0.011), kneef(= 0.038), and hipp(< 0.001) internal rotation moments during
the first step, and the peak ankbe=(0.005 ang = 0.002), kne (p < 0.001 ang = 0.030) and
hip (p < 0.001 ang = 0.017) external rotation moments during the first and third steps, respec-
tively (Table 4.108).

Posthoc comparisons revealed that the inexperienced level demonstrated a smaller peak
ankleinternal rotation moment than the professional level during the firststef.012), a
smaller peak ankle external rotation moment compared to the recreational and professional levels
during the first p = 0.033 ang = 0.008, respectively) and third € 0.015 ang = 0.005, re-
spectively) steps, a smaller peak knee internal rotation moment compared to the professional
level during the first step(= 0.033), a smaller peak knee external rotation moment compared to
both the recreationap( 0.001) and pfessional |§ < 0.001) levels during the first step, and a
significantly smaller peak hip internal rotation moment than the recreatnd.004) and pro-
fessional p < 0.001) levels during the first step. Differences in the peak knee external rotation
moment during the third step were insignificant following gost analyses( 7KH
professional level also illustrated a significantly greater peak hip external rotation moment com-
pared to the inexperienced <€ 0.001) and recreationgl € 0.043 levels during the first step,
and compared to the inexperienced lepet 0.027) during the third step.

4.216.3.2 Comparison Betweesenders MannWhitney/independertttests revealed
that in the inexperienced level, males exhibited significantly greegtak anklep(= 0.015) and

knee p=0.011) internal rotation moments, and a greater peak hip external rotation mpment (
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0.002) during the third step compared to females. There were no significant differences in peak
transverse plane moments betwesles and females during the TSLP in the recreational level
(pe ODOHV LQ WKH SURIHVVLRQDO OHYHO GLVSOD\HG D \
rotation moment during the third step compared to femple9(024) (Table 4.108).

4.2164 Sagittal Plane Joint Angles

4.216.4.1 ComparisonAmongExperience Level Results of the Kruskalval-
lis’ANOVA illustrated significant differences among experience levels during the TSLP in the
peak ankle plantarflexion angle during the fips&(0.001)and third p = 0.014) steps, peak an-
kle dorsiflexion angle during the first stgp< 0.001), peak knee extension angle during the first
step p = 0.040), and peak knee and hip flexion angles during thegdirsD(001 for both) and
third (p < 0.001 ang = 0.005, respectively) steps (Table 4.109).

Posthoc comparisons revealed that the inexperienced level exhibited significantly greater
peak ankle plantarflexion compared to the recreatiggqral(.001) and professionag € 0.002)
levels during the fitsstep, and compared to the recreational lgwvel @.010) during the third
step, and less peak ankle dorsiflexiprc(0.001) and greater peak knee extension Q.048)
compared to the professional level during the first step. Peak knee flexion derfirgttetep
was significantly different across all comparisons, with the recreational level showing greater
peak knee flexion than the inexperienced lepet 0.001) and the professional level exhibiting
greater peak knee flexion than both the inexpegdrp < 0.001) and recreationgd € 0.044)
levels. Peak knee flexion during the third step was significantly smaller in the inexperienced
level compared to both the recreationa(0.001) and professiongd € 0.002) levels. The pro-

fessional level demmstrated significantly greater peak hip flexion during the first and third steps
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than both the inexperienced <€ 0.001 ang = 0.005, respectively) and the recreatiomedt (
0.035 and = 0.044, respectively) levels.

4.216.4.2 Comparison Betweefsenders MannWhitney/independertttests revealed
that males in the inexperienced level displayed significantly greater peak hip extension and less
peak hip flexion during the firsp= 0.007 for both) and thirgp(= 0.004 ang = 0.013, respec-
tively) steps comared to females. In the recreational level, males demonstrated significantly
greater peak hip extension during the third step compared to fepal€sq19). In the profes-
sional level, males exhibited significantly less peak ankle plantarflexion dugrfggh( =
0.018) and third = 0.020) steps, and less peak hip flexion during the first pte®(022) com-
pared to females (Table 4.109).

4.2165 Frontal Plane Joint Angles

4.216.5.1 ComparisonAmongExperience Leve KruskalWallis/ANOVA resuls re-
vealed significant differences among experience levels during the TSLP in the peak knee and hip
abduction angle during the firgt € 0.010 ang < 0.001, respectively) and third € 0.008 and
p < 0.001) steps, and the peak knge 0.027) and hipg= 0.015) adduction angle during the
first step (Table 4.110).

Posthoc comparisons revealed that the professional level demonstrated significantly
greater peak knee abduction compared to the inexperigmee@.Q16) and recreationg €
0.033) levels dring the first step, greater peak knee abduction compared to the inexperienced
level during the third stepE 0.007), less peak knee adduction compared to the recreational
level during the first stegp(= 0.040), greater peak hip abduction comparetié¢artexperienced
and recreational levels during the firptq 0.001 for both) and thirgpo(< 0.001 for both) steps,

and greater peak hip adduction than the inexperienced level during the firgt ste®12).
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4.216.5.2 Comparison Betweesenders MannWhitney/independerittests showed
that in the inexperienced level, males demonstrated significantly less peak knee abpuction (
0.008) and greater peak knee adductmn 0.004) during the first step compared to fersale
the recreational level, males displayed significantly less peak knee abduction during the=first (
0.031) and third = 0.039) steps, and greater peak knee adduction during the firgb step (
0.011) compared to females. Males in the professiemal exhibited significantly less peak an-
kle eversion and greater peak ankle inversion during thegirsO(011 ang = 0.002, respec-
tively) and third p = 0.015 ang = 0.007, respectively) steps, less peak knee abduction during
the first = 0.003)and third p = 0.002) steps, and greater peak knee adduqtierd(001) dur-
ing the first step compared to females (Table 4.110).

4.2166 Transverse Plane Joint Angles

4.216.6.1 ComparisonAmongExperience Leved KruskalWallis/ANOVA results illus-
trated significant differences among experience levels during the TSLP in the peak hip external
and internal rotation angles during the fifst=(0.008 ang = 0.041, respectively) and third £
0.022 anp = 0.016, respectively) steps (Table 4.111). st results illustrated that the pro-
fessional level demonstrated significantly greater peak hip external rotation compared to the in-
experiencedg = 0.015) and recreationg € 0.029) levels during the §it step, and greater peak
hip external rotationp(= 0.022) and less peak hip internal rotatips (0.021) compared to the
inexperienced level during the third step. Differences in peak hip internal rotation during the first
step were insignificant folloimg posthoc analysegy( ¢

4.216.6.2 Comparison Betweefsenders MannWhitney/independertttests revealed
that in the inexperienced level, males exhibited significantly less peak hip external rotation dur-

ing the first p = 0.001) and thirdg= 0.005) steps, and greater peak hip internal rotation during
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the first = 0.001) and thirdg= 0.004) steps compared to females. Males in the recreational
level showed significantly less peak hip external rotation during the firststef.040), and
greater peak hip internal rotation during the fipst(0.041) and thirdg = 0.043) steps com-
pared to females. In the professional level, males displayed significantly greater peak ankle ex-
ternal rotation during the firspE 0.002) and thirdg = 0.002)steps, less peak ankle internal ro-
tation during the first = 0.002) and thirdg= 0.002) steps, less peak hip external rotation dur-
ing the first p = 0.011) and thirdg= 0.008) steps, and greater peak hip internal rotation during
the first = 0.005)and third p = 0.003) steps compared to females (Table 4.111).
4.2.17 Triple Step Right (TSR)

Results for theniddle step of the TR wereconfoundediue to participants placing two
feet on the same force platféhus, results are only presented for thet fand third steps.

4.217.1Sagittal Plane Joint Moments

4.217.1.1 ComparisonAmongExperience Leved KruskalWallis/ANOVA results illus-
trated significant differences among experience levels during the TSR in the peak ankle dorsi-
flexion momentduring the third stepp(= 0.004), peak knee flexion moment during the fipst (
0.005) and thirdg < 0.001) steps, and peak hip flexign=0.001) and extensiop € 0.001)
moments during the third step (Table 4.112).

Posthoc comparisons revealed grsficantly greater peak ankle dorsiflexion moment in
the inexperienced level than the recreatiopal 0.008) and professiongl € 0.016) levels dur-
ing the third step. The inexperienced level displayed a significantly smaller peak knee flexion
moment tlan the professional levgh € 0.003) during the first step, and a significantly smaller
peak knee flexion moment than both the recreatignal@.042) and professiong € 0.001)

levels during the third step. The professional level demonstrated acsigtiif greater peak hip
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flexion moment compared to both the inexperienged @.001) and recreationg € 0.029) lev-
els during the third step, and a greater peak hip extension moment compared to the inexperienced
level (p = 0.001) during the third step.

4.217.1.2 Comparison Betweeenders MannWhitney/independerttests illustrated
that in the inexperienced level, males exhibited a significantly greater peak dorsiflexion moment
(p=0.025), smaller peak plantarflexion momgnt(0.023) and a greatpeak hip extension
moment p = 0.001) during the first step, and a smaller peak hip flexion moment during the first
(p=0.019) and thirdg= 0.035) steps compared to femalBsere were no significant differ-
ences in peak sagittal plane jombments between males and females during the TSR in the rec-
reational or professional levels ¢ 7TDEOH

4.217.2Frontal Plane Joint Moments

4.217.2.1 ComparisonAmongExperience Level Results of the Kruskalval-
lis’ANOVA illustrated nosignificant differences in peak frontal plane joint moments among ex-
perience levels during the TSR ¢ 7TDEOH

4.217.2.2 Comparison Betweefsenders MannWhitney/independertttests revealed
that males in the inexperienced leeghibited a significantly greater peak ankle inversion mo-
ment during the firstg= 0.029) and thirdg < 0.001) steps, a greater peak ankle eversion mo-
ment during the first step & 0.015), a smaller peak ankle eversion moment during the third step
(p=0.001), and a smaller peak knee adduction monpent)(009) and greater peak kn@e=(
0.002) and hip = 0.043) abduction moments during the first step compared to females. In the

recreational level, males displayed a significantly greater peak higtaamtdmoment during the



160

first step compared to femalgs=% 0.011). Males in the professional level demonstrated a signif-
icantly greater peak ankle inversion moment during the third step compared to fgnrales (
0.038) (Table 4.113).

4.2173 Transverse Plane Joint Moments

4.217.3.1 ComparisonAmongExperience Leved KruskalWallis/ANOVA results illus-
trated significant differences among experience levels during the TSR in the peak ankle internal
(p=0.017) and externapE 0.013) rotatioomoments during the third step, the peak knee exter-
nal rotation moment during the firgi € 0.014) and thirdg= 0.004) steps, the peak knee inter-
nal rotation moment during the third stgp=0.021), and the peak hip external rotation moment
during thefirst (p < 0.001) and thirdg < 0.001) steps (Table 4.114).

Posthoc comparisons revealed that the professional level displayed significantly greater
peak ankle internap(= 0.023) and externapE 0.010) rotation moments compared to the inex-
periencedevel during the third step, a greater peak knee external rotation moment compared to
the inexperienced level during the firpt 0.014) and thirdg= 0.004) steps, a greater peak
knee internal rotation moment compared to the inexperienced level theitigrd stepg =
0.023), and a greater peak hip external rotation moment compared to the inexpepenced (
0.010) and recreationgh € 0.001) levels during the first step. Peak hip external rotation during
the third step was significantly differentrass all comparisons with the recreational level dis-
playing a greater peak hip external rotation moment than the inexperienceg k3008), and
the professional level displaying a greater peak hip external rotation moment than both the inex-
periencedp < 0.001) and recreationg) € 0.007) levels.

4.217.3.2 Comparison Betweesenders MannWhitney/independertttests revealed

that males in the inexperienced level displayed a significantly greater peak ankle internal rotation
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moment p < 0.001), a smaller peak ankle external rotation monpentd.019), and a greater
peak hip internal rotation momemt£ 0.004) during the first step compared to females. There
were no significant differences in peak transverse plane joint moments thaif§R in the rec-
reational levelf ,Q WKH SURIHVVLRQDO OHYHO PDOHV H[KLE]|
hip internal rotation momenpE 0.031) during the first step than females (Table 4.114).

4.217 4 Sagittal Plane Joint Angles

4.217.4.1 ComparisonAmongExperience Level Results of the Kruskalval-
lis’ANOVA illustrated significant differences among experience levels during the TSR in the
peak ankle plantarflexion angle during the fipst(0.004) and third = 0.006) steps, peak &a
flexion angle during the firsp(< 0.001) and thirdg = 0.034) steps, peak hip extension angle
during the first stepp(< 0.001) and the peak hip flexion angle during the fpst 0.001) and
third (p < 0.001) steps (Table 4.115).

Posthoc comparisomindicated that the inexperienced level displayed significantly
greater peak ankle plantarflexion compared to the recreational level during the=iG005)
and third p = 0.006) steps, greater peak hip extension compared to both the recreptonal (
0.001) and professiongb € 0.008) levels during the first step, and less peak hip flexion com-
pared to the recreational and professional levels during thepfksd (001 for both) and thirgp(
< 0.001 for both) steps. The professional level displayed significantly greater peak hip flexion
than the inexperienced level during the fips&(0.001) and thirdg = 0.043) steps.

4.217.4.2 Comparison Betweefsenders MannWhitney/independertttestsrevealed
that in the inexperienced level, males exhibited significantly less peak ankle plantarflexion dur-
ing the first p = 0.006) and thirdg= 0.026) steps, greater peak knee extension during the first

(p=0.001) and thirdg= 0.002) steps, and lepsak knee flexion during the firght € 0.001) and
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third (p = 0.005) steps compared to females. In the recreational level, males demonstrated signif-
icantly less peak knee flexion during the figgt=(0.014) and thirdg= 0.003) steps, and greater

peak nee extensionp(= 0.024) during the third step compared to females. There were no signif-
icant differences in peak sagittal plane joint angles between males and females during the TSR in
the professional levep(* 7TDEOH

4.2175 Frontal Plane Joint Angles

4.217.5.1 ComparisonAmongExperience Leved KruskalWallis/ANOVA results illus-
trated significant differences among experience levels during the TSR in the peak ankle eversion
angle during the firstp(= 0.021) and thirdg = 0.032) step, peak ankle inversion angle during
the third stepg = 0.011), peak knee abduction angle during the first@.001) and thirdg(<
0.001) steps, and peak hip abduction angle during thegdirs0(030) and thirdg= 0.004) steps
(Table 4116).

Posthoc comparisons illustrated greater peak ankle eversion in the inexperienced level
than the recreational leved € 0.031) during the first step. In contrast, differences in peak ankle
eversion during the third step were insignificant follogvposthoc analyseso( ¢ 3HDN
ankle inversion during the third step was significantly greater in the recreational level compared
to the professional levepE 0.011). The professional level demonstrated significantly greater
peak knee abduction mpared to the inexperienced and recreational levels during thefist (

0.001 for both) and thirdo(< 0.001 for both) steps, and greater peak hip abduction compared to
the inexperienced level during the firpt 0.033) and thirdg= 0.003) steps.

4.2.17.5.2 Comparison Betweesenders MannWhitney/independertttests illustrated
that males in the inexperienced level displayed significantly less peak ankle eversio043),

greater peak ankle inversiopm£ 0.033), and less peak hip abductipre(0.043) during the first
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step compared to females. In the recreational level, males demonstrated significantly less peak
ankle eversiong= 0.015), less peak knee adductipr(0.003) and peak hip abductignX
0.031), and greater peak hip adductips 0.019) during the first step compared to females.
There were no significant differences in peak frontal plane joint angles between males and fe-
males during the TSR in the professional lepe ( 7TDEOH

4.217 6 Transverse Plane Joint Angles

4.217.6.1 ComparisonAmongExperience Leved KruskalWallis/ANOVA results illus-
trated significant differences among experience levels during the TSR in the peak knee external
rotation angle during the firsp & 0.030) and thirdg= 0.002) steps, and in the peak knee inter-
nal rotation angle during the third stgp=0.028) (Table 4.117). Differences in peak knee exter-
nal rotation during the first step and peak knee internal rotation during the third step were insig-
nificant following posthoc analyseg( 7KH SURIHVVLRQDO OHYHO GLVS
greater peak knee external rotation compared to the inexperigredd(05) and recreationg (
= 0.010) levels during the third step.

4.217.6.2 Comparison Betweefsenders MannWhitney/independertttests illustrated
that in the inexperienced level, males displayed significantly greater peak ankle external rotation
(p=0.043) and less peak ankle internal rotatna 0.041) during the first step, less peak knee
external otation during the firstg(= 0.029) and thirdg = 0.019) steps, and greater peak knee
internal rotation during the firspE 0.006) and thirdg = 0.007) steps compared to females.
Males in the recreational level exhibited less peak ankle internabrofat= 0.011), less peak
knee external rotatiorpE 0.040), and greater peak knee internal rotafion @.048) during the

first step, and less peak hip external rotation during the first0;006) and thirdg = 0.034)
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steps than female$here wereno significant differences in peak transverse plane joint angles
between males and females during the TSR in the professionalgewvel ( 7TDEOH
4.2.18 Triple Step Right with Partner (TSRP)
Results for the second step of theRPSwereinaccurate due to participants placing two
feet on the same force plate, therefoesults are only presented for the first and third steps.
4.218.1Sagittal Plane Joint Moments
4.218.1.1 ComparisonAmongExperience Leve KruskalWallis/ANOVA resulst illus-
trated significant differences among experience levels during the TSRP in the peak ankle plantar-
flexion moment during the first step € 0.007), peak ankle dorsiflexion moment during the
third step p = 0.008), peak knee flexion moment during tingt f{(p < 0.001) and thirdg <
0.001) steps, and the peak hip extension moment during the thirgh st€001) (Table 4.118).
Posthoc results revealed that the inexperienced level displayed a significantly smaller
peak plantarflexion moment comparedhe recreational levepE 0.006) during the first step, a
greater peak ankle dorsiflexion moment compared to the recreapon8l©28) and profes-
sional p = 0.019) levels during the third step, and a smaller peak knee flexion moment compared
to therecreational and professional levels during the fpst 0.016 ang < 0.001, respectively)
and third p=0.012 ang < 0.001, respectively) steps. The professional level exhibited a signifi-
cantly greater peak hip extension moment than both the inerped p < 0.001) and recrea-
tional (p = 0.038) levels during the third step.
4.218.1.2 Comparison Betweefsenders MannWhitney/independertttests illustrated
that males in the inexperienced level displayed a significantly greater peaklardifeexion
moment p = 0.009), smaller peak hip flexion momept50.035) and greater peak hip extension

moment p = 0.002) during the first step, and a greater peak hip extension mgmedt(q29)
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during the third step compared to females. In theegimnal level, males demonstrated a signifi-
cantly greater peak ankle plantarflexion moment during the third step than feprale923).
In the professional level, males exhibited a significantly greater peak hip extension moment dur-
ing the third stephtan femalesg= 0.018) (Table 4.118).

4.218.2Frontal Plane Joint Moments

4.2182.1 ComparisonAmongExperience Leveal Results of the Kruskalval-
lis/ANOVA illustrated significant differences among experience levels during the TSRP in the
peak ankle eersion moment during the firgh € 0.019) and thirdg= 0.028) steps, and peak
knee = 0.040) and hipg= 0.008) abduction moments during the first step (Table 4.119).

Posthoc comparisons showed that the professional level displayed a signifupaaatter
peak ankle eversion moment than the recreational level during the firsp st€0(15), a greater
peak ankle eversion moment compared to the inexperienced level during the thipdstep (
0.024), and a greater peak hip abduction moment compabkedh the inexperienceg € 0.010)
and recreationalp(= 0.037) levels during the first step. Differences in the peak knee abduction
moment during the first step were insignificant following gost analyses(

4.218.2.2 Comparison Betweefsenders MannWhitney/independertttests illustrated
that in the inexperienced levehales exhibited a significantly greater peak ankle inversion mo-
ment during the firstg= 0.003) and thirdg = 0.003) steps, a smaller peak ankle eversion mo-
ment duringhe third step{= 0.002), and smaller peak knee adductn 0.010) and greater
peak knee abductiop & 0.004) moments during the first step compared to females. Males in the
recreational level displayed a significantly greater peak ankle inversorent during the third

step compared to femalgs< 0.021). There were no significant differences in peak frontal plane
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joint moments between males and females during the TSRP in the professiongl kevel (
(Table 4.119).

4.2183 Transverse PlaneJoint Moments.

4.2183.1 ComparisonAmongExperience Level Results of the Kruskalval-
lis/ANOVA illustrated significant differences among experience levels during the TSRP in the
peak ankle internal rotation moment during the fipst 0.003) and thirdg = 0.002) steps, peak
ankle external rotation moment during the third sfep 0.004), peak knee interng £ 0.001)
and externalg < 0.001) rotation moments during the third step, the peak hip internal rotation
moment during theirfst step p = 0.022), and the peak hip external rotation moment during the
first (p < 0.001) and thirdg< 0.001) steps (Table 4.120).

Posthoc tests revealed that the professional level displayed a significantly greater peak
ankle internatotation moment compared to the inexperienged (.008) and recreationgl €
0.008) levels during the first step, and compared to the inexperiencediev@lq02) during the
third step, and a greater peak knee internal rotation moment comparethexgeriencedy =
0.001) and recreationgh € 0.025) levels during the third step. The inexperienced level demon-
strated significantly smaller peak ankle and knee external rotation moments compared to both the
recreationalfg = 0.038 ang = 0.001, respatively) and professionap(= 0.005 ang < 0.001,
respectively) levels during the third step, a smaller peak hip internal rotation moment compared
to the professional level during the first stpp=(0.045), and a smaller peak hip external rotation
momer compared to both the recreationak(0.005) and professiong € 0.002) levels during
the first step. The peak hip external rotation moment during the third step was observed to be sig-
nificantly different across all comparisons with the recreatianadllexhibiting a greater peak

hip external rotation moment than the inexperienced I@wlQ.005), and the professional level
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exhibiting a greater peak hip external rotation moment than both the inexperiprce@d(1)
and recreationap(= 0.020) leels.

4.218.3.2 Comparison Betweefsenders MannWhitney/independertttests revealed
that in the inexperienced level, males demonstrated a significantly greater peak ankle internal ro-
tation momentg = 0.002), a smaller peak ankle external rotation morfpent0.043), and a
greater peak hip internal rotation momegnt(0.011) during the first step compared to females.
There were no significant differences in peak transverse plane joint moments between males and
females during the TSRP in the recreatideaél (p ODOHV LQ WKH SURIHVVLEF
lustrated a significantly greater peak hip internal rotation moment during the first step than fe-
males p=0.014).

4.2184 Sagittal Plane Joint Angles

4.2184.1 ComparisonAmongExperience Leve KruskalWallis/ANOVA results
showed significant differences among experience levels during the TSRP in the peak ankle
plantarflexion angle during the firgh € 0.010) and thirdg= 0.016) steps, peak knee flexion an-
gle during the firs(p < 0.001) and thirdg= 0.002) steps, peak hip extension angle during the
first step p < 0.001) and the peak hip flexion angle during the fpst 0.001) and thirdg(<
0.001) steps (Table 4.121).

Posthoc comparisons revealed that the inexpegdrievel demonstrated significantly
greater peak ankle plantarflexion compared to the recreational level during the=iG0(L1)
and third p= 0.017) steps, greater peak hip extension compared to the recreqtio@ad(1)
and professionalp(= 0.@25) levels during the first step, and less peak hip flexion compared to
both the recreational and professional levels during the fiikst)(001 for both) and thirgp(<

0.001 for both) step3.he professional level exhibited significantly greater peaekiexion
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compared to the inexperiencam<0.001) and recreationgd € 0.027) levels during the first
step, and compared to the inexperienced lgvel§.002) during the third step.

4.218.4.2 Comparison Betweesenders MannWhitney/independerttteds showed
that males in the inexperienced level exhibited significantly less peak ankle plantarflexion during
the first ¢ = 0.001) and thirdg = 0.002) steps, greater peak knee extension during thepfist (
0.002) and third = 0.041) steps, and less peak knee flexion during thegdirs0(011) and
third (p = 0.009) steps compared to females. In the recreational level, males demongiréited si
icantly greater peak knee extensiprn=(0.021) and less peak knee flexign=(0.002) during the
third step compared to females. Within the professional level, males displayed significantly less
peak knee flexion during the first step than femagbes @.024) (Table 4.121).

4.2185 Frontal Plane Joint Angles

4.2185.1 ComparisonAmongExperience Level Results of the Kruskalval-
lis/ANOVA illustrated significant differences among experience levels during the TSRP in the
peak ankle inversion angleidng the third stepp(= 0.036), peak knee abduction angle during
the first < 0.001) and thirdg < 0.001) steps, peak knee adduction angle during the firststep (
=0.011), and the peak hip abduction angle during the first)014) and thirdg= 0.007) steps
(Table 4.122).

Posthoc results revealed that the professional level demonstrated significantly less peak
ankle inversion compared to the recreational level during the thirdste.030), greater peak
knee abduction compared to the inexgeced and recreational levels during the fipst 0.001
for both) and thirdg < 0.001 for both) steps, greater peak knee adduction compared to the inex-
perienced level during the first stgp< 0.010), and greater peak hip abduction compared to the

inexperienced level during the firgi € 0.014) and thirdg = 0.005) steps.
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4.2185.2 Comparison Betweesenders MannWhitney/independertttests illustrated
that in the inexperienced level, males displayed significantly less peak ankle edersignthe
first step p = 0.029), greater peak ankle inversion during the first ¢.009) and thirdg(=
0.029) steps, and less peak hip abduction @.035) during the first step compared to females.
In the recreational level, males demonstrated Sagmtly less peak ankle eversign=< 0.036),
less peak knee adductign= 0.015), and less hip abductign< 0.031) and greater hip adduc-
tion (p = 0.019) during the first step compared to femalégre were no significant differences
in the peak froral plane joint angles between males and females during the TSRP in the profes-
sional level p 7TDEOH

4.2186 Transverse Plane Joint Angles

4.2186.1 ComparisonAmongExperience Leveal Results of the Kruskalval-
lis’ANOVA illustrated sigificant differences among experience levels during the TSRP in the
peak knee external rotation angle during the fpst 0.029) and thirdg= 0.004) steps, and in
the peak knee internal rotation angle during the third gtep0(044) (Table 4.123). Pekbc re-
sults revealed significantly greater peak knee external rotation in the professional level compared
to the recreational level during the first stpp=(0.047), and compared to both the inexperienced
(p=0.007) and reeational p = 0.016) levels during the third step. Differences in peak knee in-
ternal rotation during the third step were insignificant following {ha&t analysegy( «

4.218.6.2 Comparison Betweesenders MannWhitney/independertttests illustréed
that males in the inexperienced level demonstrated significantly greater peak external rotation
during the first f = 0.008) and third= 0.018) steps, less peak ankle internal rotation during
the first stepf = 0.025), less peak knee external riotaduring the firstf§ = 0.039) and thirdg

= 0.025) steps, and greater peak knee internal rotation during the firét@15) and thirdg=



170

0.012) steps compared to females. In the recreational level, males exhibited significantly greater
peak ankleexternal rotation during the first stgp< 0.035), less peak ankle internal rotation

during the first f = 0.016) and thirdg= 0.038) steps, and less peak hip external rotation during

the first ¢ = 0.012) and thirdg = 0.031) steps compared to fensalEhere were no significant
differences in peak transverse plane joint angles between males and females during the TSRP in

the professional levep(* 7TDEOH

4.3 Tertiary Outcome Variable: Muscle Activity
4.3.1 Backward Step RighBSR)

4.3.1.1 Comparison Among ExperiencelL evek. Results of the Kruskalvallis/ANOVA
illustrated significant differences among experience levels in thggFA0(015), VL ¢ < 0.001),
BF (p = 0.007), and GM = 0.026) muscle activity (Table 4.124). Rbsic comparisons
showed that the inexperienced level displayed significantly less TA activity than the recreational
level (p=0.012), less VL activity compared to both the recreatignal@.007) and professional
(p<0.001) levels, and less BF activitgrapared to the professional levpl{ 0.005). The pro-
fessional level displayed significantly less GM activity than the recreational feve.023).

4.3.1.2 Comparison BetweenGenders.MannWhitney/independertttests revealed no
significant differences muscle activity between males and females during the BSR in any level
(P 7DEOH
4.3.2 Backward Step Right with Partner (BSRP)

4.3.2.1 Comparison Among ExperiencelL evek. Results of the Kruskalvallis/ANOVA
illustratedsignificant differences among experience levels in thepA 0.001) and BF(=

0.029) muscle activity (Table 4.125). Rbsic comparisons illustrated that the professional level
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displayed significantly greater VL activity than both the inexperienped(001) and recrea-
tional (p = 0.049) levels, and greater BF activity than the inexperienced [exd).034).

4.3.2.2 Comparison BetweenGenders.MannWhitney/independerittests revealed no
significant differences in muscle activity between males améles during the BSRP in any
level p 7TDEOH
4.3.3 Forward Step Left (FSL)

4.3.3.1 Comparison Among ExperiencelL evek. Results of the Kruskalvallis/ANOVA
illustrated significant differences among experience levels in thegFA0(017),VL (p < 0.001)
and the BF g = 0.004) muscle activity (Table 4.126). Rbskc results showed that the inexperi-
enced level exhibited significantly less activity in the TA than the professional pevél.016),
and less activity in the VL than both theneational p = 0.002) and professiong € 0.001)
levels. The professional level displayed significantly greater BF activity than both the inexperi-
enced p = 0.004) and recreationg € 0.046) levels.

4.3.3.2 Comparison BetweenGenders.MannWhitney/independerittests revealed no
significant differences in muscle activity between males and females during the FSL in the inex-
perienced or recreational levefs § ODOHV LQ WKH SURIHVVLRQDO OHY
cantly greater M@ctivity compared to femalep € 0.031) (Table 4.126).
4.3.4 Forward Step Left with Partner (FSLP)

4.3.4.1 Comparison Among ExperiencelL evek. Results of the Kruskalvallis’ANOVA
illustrated significant differences among experience levels in thegM@(026), VL p =
0.003), and BF = 0.002) muscle activity (Table 4.127). Rbsic comparisons showed that the

inexperienced level exhibited significantly less MG activity compared to the recreationaplevel (
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= 0.020), less VL activity compared to botle ttecreationalpg= 0.008) and professiong €
0.014) levels, and less BF activity than the professional lpve(001).

4.3.4.2 Comparison BetweenGenders.MannWhitney/independerittests revealed no
significant differences in muscle activity betwamales and females during the FSLP in any
level p 7TDEOH
4.3.5 Rock Step Back Right (RSBR)

4.3.5.1 Comparison Among ExperiencelL evek. Results of the Kruskalvallis/ANOVA
illustrated significant differences among experience levelsdMG muscle activity during the
first step p = 0.010), VL muscle activity during the firgt € 0.001) and secong € 0.001)
steps, and BF muscle activity during the first(0.002) and secong € 0.009) steps (Table
4.128). Followup tests revealetthat the inexperienced level demonstrated significantly less MG
activity during the first step compared to the recreational I@IQ.009), less VL activity dur-
ing the first and second steps compared to the recreatpndl.006 ang = 0.049, respec-
tively), and professionap(< 0.001 for both) levels, and less BF activity compared to the profes-
sional level during the firsp(= 0.001) and secong & 0.007) steps.

4.3.5.2 Comparison BetweenGenders.MannWhitney/independertttests showed that
malesin the recreational level exhibited significantly less BF activity during the first step com-
pared to femalegp(= 0.004). There were no significant differences in muscle activity observed
between males and females during the RSBR in the inexperiencexfassonal levelsy(
0.075) (Table 4.128).
4.3.6 Rock Step Back Right with Partner (RSBRP)

4.3.6.1 Comparison Among ExperiencelL evek. Results of the Kruskalvallis’ANOVA

illustrated significant differences among experience levels in MG muscle activity during the first
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step p = 0.009), VL muscle activity during the firgt € 0.001) and secong € 0.001) steps,
and BF muscle activity ding the first p = 0.043) and secong € 0.017) steps (Table 4.129).
Posthoc comparisons revealed that the inexperienced level displayed significantly less MG ac-
tivity compared to the recreational level during the first spep@.011), less VL actiwtcom-
pared to the professional level during the first spep 0.001), and compared to both the recrea-
tional (p = 0.031) and professiong € 0.001) levels during the second step, and less BF activity
compared to the professional level during both thet §p = 0.039) and secong € 0.014) steps.
4.3.6.2 Comparison BetweenGenders.MannWhitney/independerittests showed that
in the inexperienced level, males displayed significantly greater BF activity during the first step
than femalesg = 0.035). Inthe recreational level, males demonstrated significantly less VL ac-
tivity during the first step than femalgs<£ 0.014). Males in the professional level illustrated sig-
nificantly less GM activity during the second step than females((029) (Table 4.19.
4.3.7 Rock Step Forward Left (RSFL)
4.3.7.1 Comparison Among ExperiencelL evek. Results of the Kruskalvallis’ANOVA
illustrated significant differences among experience levels in VL muscle activity during the first
(p=0.001) and secong € 0.001) geps, and BF muscle activity during the figgt50.005) and
second f = 0.011) steps (Table 4.130). Rbsic comparisons revealed that the inexperienced
level exhibited significantly less VL activity compared to both the recreational and professional
levels during the firstg = 0.010 ang = 0.004, respectively) and secomd=0.012 ang <
0.001, respectively) steps, and less BF activity compared to the professional level during the first

(p=0.004) and secong £ 0.009) steps.
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4.3.7.2 Comparison BetweenGenders.MannWhitney/independerittests revealed no
significant differences in nagle activity between males and females during the RSFL in any
level (o 7TDEOH
4.3.8 Rock Step Forward Left with Partner (RSFLP)

4.3.8.1 Comparison Among ExperiencelL evek. Results of the Kruskalvallis/ANOVA
illustrated significant diffeences among experience levels in MG muscle activity during the first
step p=0.029), VL muscle activity during the firgt € 0.008) and secong & 0.001) steps,
and BF muscle activity during the firgt € 0.001) and secong € 0.034) steps (Table131).
Posthoc comparisons revealed that the inexperienced level displayed less MG activity during the
first step than the recreational levplH 0.027), less VL activity than the professional level dur-
ing the first p = 0.014) and secong & 0.001) step, and less BF activity than the professional
level during both the firstp(< 0.001) and secong € 0.028) steps.

4.3.8.2 Comparison BetweenGenders.MannWhitney/independertttests revealed no
significant differences in muscle activity betweeales and females during the RSFLP in any
level (o 7TDEOH
4.3.9 Side Step Left (SSL)

4.3.9.1 Comparison Among ExperiencelL evek. Results of the Kruskalvallis’ANOVA
illustrated significant differences among experience levels inp4 §003) and BF g = 0.027)
muscle activity (Table 4.132). Pdsbc comparisons showed that the inexperienced level demon-
strated significantly less Vlp(= 0.002) and BFg= 0.042) activity compared to the professional
level.

4.3.9.2 Comparison BetweenGenders. MannWhitney/independerittests revealed that

males in the recreational level exhibited significantly less TA activity than fenpete8.036).
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There were no significant differences in muscle activity between males and females during the
SSL in the imxperienced or professional levpl § 7TDEOH
4.3.10 Side Step Left with Partner (SSLP)

4.3.10.1 Comparison Among ExperiencelL evek. KruskalWallis’ANOVA results illus-
trated significant differences among experience levels ingA.@.032), and BF(= 0.025)
muscle activity (Table 4.133). Pdsbc comparisons showed that the inexperienced level dis-
played significantly less VLp(= 0.032) and BF= 0.025) activity compared to the professional
level.

4.3.10.2 Comparison BetweenGenders. MannWhitney/independertttests revealed no
significant differences in muscle activity between males and females during the SSLP in the in-
experienced or recreational levebs { ODOHV LQ WKH SURIHVVLRQDO OH"
cantly greateVL activity than femalesp= 0.010) (Table 4.133).
4.3.11 Side Step Right (SSR)

4.3.11.1 Comparison Among Experiencel evek. Results of the KruskalVal-
lis’ANOVA illustrated significant differences among experience levels in thepFAQ(013),
VL (p<0.001), and BFg = 0.004) muscle activity (Table 4.134). Rbask results illustrated
that the inexperienced level displayed significantly less TA activity than the recreationaplevel (
=0.014), less VL activity than both the recreatiopat 0.006) and professiong € 0.001) lev-
els, and less BF activity than the professional lgvel 0.003).

4.3.11.2 Comparison BetweenGenders.MannWhitney/independertttests revealed
that males in the inexperienced level exhibited significantly |€sadiivity than femalegp(=
0.023). There were no significant differences in muscle activity between males and females dur-

ing the SSR in the recreational or professional leyels ( 7TDEOH
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4.3.12 Side Step Right with Partner (SSRP)

4.3.12.1 Comparison Among Experiencel evek. KruskalWallisANOVA results illus-
trated significant differences among experience levels in thggFA0(029), MG p = 0.034),
VL (p=0.007), and BFg= 0.042) muscle activity (Table 4.135). Rbsic tests revealdtiat
the inexperienced level displayed significantly less pA 0.026) and MG = 0.037) activity
than the recreational level, and less W=(0.007) and BFd = 0.046) activity than the profes-
sional level.

4.3.12.2 Comparison BetweenGenders.MannWhitney/independertttests revealed no
significant differences in muscle activity between males and females during the SSRP in any
level p 7TDEOH
4.3.13 Spot Turn (ST)

4.3.13.1 Comparison Among ExperiencelL evek. Results of the KruskalvVal-
lis’ANOVA illustrated a significant difference among experience levels in VL muscle activity (p
= 0.003) (Table 4.136). Pekbc results revealed significantly less VL activity in the inexperi-
enced level than the professional liefe= 0.005).

4.3.13.2 Comparison BetweenGenders.MannWhitney/independertttests revealed no
significant differences in muscle activity between males and females during the ST in any level
(P e 7DEOH
4.3.14 Spot Turn with Partner (STP)

4.3.14.1 Comparison Among Experiencel evek. Results of the KruskalVal-
lis’ANOVA illustrated a significant difference among experience levels in VL muscle acfvity (
= 0.009) (Table 4.137). Pekbc tests revealed significantly less VL activity in thexiperienced

level compared to the professional level (p = 0.010).
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4.3.14.2 Comparison BetweenGenders.MannWhitney/independertttests revealed
that males in the inexperienced level exhibited significantly less TA activity than feqmales (
0.019). There were no significant differences in muscle activity between males and females dur-
ing the STP in the recreational or professional levels ( 7TDEOH
4.3.15 Triple Step Left (TSL)

4.3.15.1 Comparison Among ExperiencelL evek. Results of the Kruskaal-
lis’ANOVA illustrated significant differences among experience levels in the VL muscle activity
during the first p = 0.005) and thirdg= 0.016) steps, and B € 0.046) and GMg = 0.009)
muscle activity during the first steppgble 4.138). Pogdtoc comparisons showed that the inexpe-
rienced level exhibited less VL activity compared to the professional level during the first (
0.004) and third = 0.013) steps, and less B¥< 0.041) and GM{ = 0.012) muscle activity
duringthe first step compared to the professional level.

4.3.15.2 Comparison BetweenGenders.MannWhitney/independerittests illustrated
that in the inexperienced level, males displayed less TA activity during the firspst&p(09),
and less GM activitygluring the first p = 0.029) and thirdg= 0.019) steps compared to females.
Males in the recreational level displayed less TA activity during the third step than feprales (
0.038). There were no significant differences in muscle activity between males and females dur-
ing the TSL in the profegmal level f
4.3.16 Triple Step Left with Partner (TSLP)

4.3.16.1 Comparison Among Experiencel evek. KruskalWallissANOVA results re-
vealed significant differences among experience levels in TA muscle activity during the first step
(p=0.027) VL muscle activity during the firsp(= 0.004) and thirdg= 0.009) steps, BF mus-

cle activity during the third step & 0.003), and GM muscle activity during the first step(



178

0.014) (Table 4.139). Pehbc comparisons showed that the inexperieteeel exhibited signif-
icantly less TA muscle activity during the first st@p=(0.025), less VL activity during the first
(p=0.004) and secong £ 0.017) steps, less BF activity during the second gtep(002), and
less GM muscle activity during tHiest step p = 0.020) compared to the professional level.
4.3.16.2 Comparison BetweenGenders.MannWhitney/independerittests illustrated
that in the inexperienced level, males exhibited significantly greater VL muscle activity during
the third step cmpared to femalepE 0.009). Males in the recreational level demonstrated sig-
nificantly less VL activity during the third step compared to females{.026). There were no
significant differences in muscle activity observed between males and females during the TSLP
in the professional levep(e 7TDEOH
4.3.17 Triple Step Right (TSR)
4.3.17.1 Comparison Among ExperiencelL evek. KruskalWallis’ANOVA results re-
vealed significant differences among experience levels in the TA muscle activity during the third
step p = 0.045), VL muscle activity during the firgt € 0.001) and thirdg < 0.001) steps, and
BF muscle activity during the firgp = 0.011) and thirdg< 0.001) steps (Table 4.140).
Posthoc comparisons showed that the inexperienced level displayed significantly less
TA activity during the third step than the recreational lepel 0.039), less VL activity during
the first stegompared to the recreationpl£ 0.026) and professiongl € 0.001) levels, and
less BF activity compared to the professional level during the firstgstef.008). During the
third step, VL activity was significantly different across all comparisaitis significantly
greater VL activity in the professional level than the inexperienced lpve0(001), and greater
VL activity in the recreational level than both the inexperienpedl@.041) and professiong (

= 0.046) levels. The professional leeshibited significantly greater BF activity compared to
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the inexperienced levegb £ 0.002), and significantly less BF activity compared to the recrea-
tional level = 0.009) during the third step.

4.3.17.2 Comparison BetweenGenders.MannWhitney/indepenentt-tests illustrated
that males in the inexperienced level illustrated significantly lesgpFAQ(019) and BF=
0.003) muscle activity during the third step than females. In the recreational level, males exhib-
ited significantly less VL activity dumg the third step than femalgs=< 0.026). There were no
significant differences in muscle activity seen between males and females during the TSR in the
professional leveld ¢ 7TDEOH
4.3.18 Triple Step Right with Partner (TSRP)

4.3.18.1 Comparison Among ExperiencelL evek. Results of the KruskalvVal-
lis’ANOVA illustrated significance differences among experience levels in TA muscle activity
during the third stepo(= 0.002), MG muscle activity during the third st@p=(0.038), VL mus-
cle activity during the first p < 0.001) and thirdg < 0.001) steps, BF muscle activity during the
first (p = 0.028) and thirdg = 0.005) steps, and GM muscle activity during the first gtep (
0.038) (Table 4.141).

Posthoc comparisons revealed that thexiperienced level illustrated significantly less
TA activity during the third step compared to the recreational Igvel(.002), less VL activity
than both the recreational and professional levels during thepfiesD 011 ang < 0.001, re-
spectively)and third p = 0.007 ang < 0.001, respectively) steps, less BF activity compared to
the professional level during the firgt£ 0.048) and thirdg= 0.004) steps, and less GM activ-
ity during the first step compared to the professional lgvel@.037) Differences in MG activ-

ity during the third step were insignificant following ptsic comparisong(
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4.3.18.2 Comparison BetweenGenders.MannWhitney/independertttests revealed
that in the recreational level, males exhibited significadetg VL activity during the third step
than femalesg= 0.038). There were no significant differences in muscle activity between males
and females during the TSRP in the inexperienced or professional lewvels ( 7TDEOH

4.141).
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Table 4.1. Confounded Steps
Table41.6 WHSV ZLWKLQ HDFK GDQFH HOHPHQW WKDW ZHUH DIIHFWHG E\ HLWXiHaking/tKe-kireix§ oW QHU R U
the step incorrect, and were excluded from analysis.

Dance elementsffected by the partner Dance elements affected by foot placement
Forward step left with a partner (FSLP) Second step of spot turn w/ & w/o a partner (ST & STP)
First step of the rock step back right with a partner (RSBRP) Triple step left w/ & w/o gartner (TSL & TSLP)

Second step of the rock step forward left with a partner (RSFLP) Triple step right w/ & w/o a partner (TSR & TSRP)
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Table 4.2 Comparisons of GRF (BW), loading rate (BW/s) and joint powers (watts) (in mean + standard deviation) during the BSRdateseseand among
experience levels (NEW vs. REC vs. PRO). The former comparisons were conducted ByMuaray/independerttteds and the latter ones were conducted
by KruskalWallis/oneway ANOVA tests. Thg-values for comparisons showing significant difference are bolded.

Variable

Gender

NEW

REC

PRO

Adjusted poshocp-value

p-value

NEWv.REC NEWV.PRO RECv.PRO
F+M 1.23+0.10 1.06 + 0.06 1.04 £ 0.02 <0.001 <0.001 <0.001 0.680
. F 1.22 +0.09 1.06 = 0.04 1.04 £ 0.02
Peak Vertical GRF ) 1.23+011 1074007  1.04+0.02
p-value 0.739 0.481 0.730
F+M 5.51+1.93 3.13+1.73 1.95+0.83 <0.001 <0.001 <0.001 0.083
: F 5.53+2.43 2.70 +1.37 1.88+0.71
Loading Rate M 549+140 3574201  2.01+0.98
p-value 0.971 0.340 1.000
F+M -0.79 £ 0.37 -0.68 £ 0.43 -0.55+0.41 0.134
Peak Ankle Power F -1.03 £0.22 -0.66 £ 0.57 -0.563+0.37
Absorption M -0.56 + 0.35 -0.70+£0.28 -0.56 + 0.46
p-value 0.004 0.605 0.863
F+M 0.53+0.27 0.47 £ 0.22 0.47 +£0.21 0.640
Peak Ankle Power F 0.61 +0.32 0.45+0.23 0.46 £ 0.20
Propulsion M 0.46 +0.18 0.49+0.21 0.49+0.24
p-value 0.247 0.730 0.931
F+M -0.17+£0.12 -0.26 £ 0.15 -0.16 + 0.08 0.057
Peak Knee Power Ab: F -0.15+0.11 -0.28 £ 0.20 -0.19 + 0.07
sorption M -0.20+0.13 -0.23 +£0.07 -0.13+0.08
p-value 0.280 1.000 0.222
F+M 0.55+ 0.59 1.16 £ 0.92 1.68 + 0.96 <0.001 0.055 <0.001 0.297
Peak Knee Power Prc F 0.20 £ 0.17 1.39+£0.92 1.42 £ 0.99
pulsion M 0.90 + 0.65 0.93+0.92 1.95+0.92
p-value 0.001 0.436 0.190
F+M -0.30 £ 0.18 -0.55 + 0.25 -0.47 £ 0.29 0.003 0.002 0.115 0.610
Peak HipPower Ab- F -0.22 £ 0.15 -0.50 £ 0.20 -0.30+0.14
sorption M -0.37£0.19 -0.59 £ 0.30 -0.63+0.31
p-value 0.029 0.666 0.004
F+M 0.32 +0.32 0.68 + 0.72 1.08 £ 0.84 0.054
Peak Hip Power Pro- F 0.15 + 0.09 0.86 + 0.78 1.12+1.01
pulsion M 0.49 +0.38 0.50 + 0.64 1.03 £ 0.69
p-value 0.015 0.190 1.000
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Table 4.3.Comparisons of GRF (BW), loading rate (BW/s) and joint powers (watts) (in mean * standard deviation) during the BSRBdreterseamnd
among experience levels (NEW vs. REC vs. PRO). The former comparisons were conducted-byhitieeyiindependertttess and the latter ones were
conducted by Kruskalvallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Variable

Gender

NEW

REC

PRO

p-value

Posthocp-value

NEWv.REC NEWV.PRO RECv.PRO
F+M 1.19 £ 0.09 1.04 + 0.06 1.02 £ 0.04 <0.001 <0.001 <0.001 0.929
. F 1.17 £ 0.09 1.03 £ 0.05 1.01+£0.04
Peak Vertical GRF ) 1224009  105+006  1.03+0.04
p-value 0.161 0.388 0.277
F+M 5.73+1.92 2.54+1.25 2.02 +1.03 <0.001 <0.001 <0.001 0.896
: F 5.35+2.22 2.45+1.47 2.02+1.34
Loading Rate M 6.12+144  268+093  2.01+0.63
p-value 0.297 0.456 0.743
F+M -0.73 £ 0.29 -0.50 £ 0.57 -0.63 + 0.55 0.072
Peak Ankle Power F -0.93 £0.17 -0.60 £ 0.69 -0.40 £ 0.32
Absorption M -0.53+0.24 -0.34 £ 0.30 -0.89 + 0.65
p-value 0.001 1.000 0.093
F+M 0.52+0.31 0.57 £ 0.27 0.54 + 0.39 0.934
Peak Ankle Power F 0.75+0.20 0.61+0.26 0.47 £0.30
Propulsion M 0.29 +0.21 0.50+0.30 0.62 + 0.48
p-value 0.002 0.328 0.743
F+M -0.18 £ 0.15 -0.28 £ 0.15 -0.18 £ 0.13 0.084
Peak Knee Power Ab: F -0.18 £ 0.16 -0.28 £ 0.19 -0.20+0.16
sorption M -0.18 +0.14 -0.27 £ 0.09 -0.16 + 0.09
p-value 0.931 0.864 0.743
F+M 0.75+0.77 1.34+£0.97 181+1.21 0.006 0.134 0.005 0.929
Peak Knee Power Prc F 0.21 £0.18 1.34+1.03 1.63+1.38
pulsion M 1.29+0.76 1.33+0.97 2.02+1.02
p-value 0.003 1.000 0.321
F+M -0.26 £ 0.13 -0.54 + 0.25 -0.46 £ 0.28 0.002 0.002 0.040 0.631
Peak Hip PoweAb- F -0.22 +0.10 -0.49 £ 0.26 -0.37+0.19
sorption M -0.29 £ 0.15 -0.62 £ 0.25 -0.55+0.35
p-value 0.274 0.369 0.186
F+M 0.62 + 0.62 0.78 + 0.87 1.17+£1.04 0.350
Peak Hip Power Pro- F 0.14 + 0.08 0.91+1.06 1.18+1.04
pulsion M 1.09 + 0.54 0.58 £ 0.51 1.16+1.12
p-value <0.001 1.000 0.815
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Table 4.4.Comparisons of GRF (BW), loading rate (BW/s) and joint powers (watts) (in mean * standard deviation) during the FSL érateeeangl among
experience levels (NEW vs. REC vs. PRO). The foroeenparisons were conducted by Manthitney/independertttests and the latter ones were conducted
by KruskalWallis/oneway ANOVA tests. Thg-values for comparisons showing significant difference are bolded.

Variable

Gender

NEW

REC

PRO

p-value

Posthocp-value

NEW v. REC NEW v. PRO REC v. PRO
F+M 1.01 £ 0.02 1.03 £ 0.02 1.03 £ 0.02 0.003 0.007 0.011 0.997
. F 1.02 £ 0.02 1.04 £ 0.02 1.03 £ 0.02
Peak Vertical GRF 1004001  102+002  103+0.02
p-value 0.014 0.087 0.433
F+M 1.74+£1.00 1.72 £ 0.90 1.51 £ 0.53 0.944
: F 2.28+1.20 1.70 £ 0.76 1.61+0.49
Loading Rate M 125+038  175+1.07  141+0.58
p-value 0.017 1.000 0.190
F+M -0.31 £ 0.13 -0.45+0.17 -0.59 + 0.28 <0.001 0.034 0.001 0.712
Peak Ankle Power F -0.37 £ 0.16 -0.42 £ 0.22 -0.50+£0.21
Absorption M -0.26 £ 0.08 -0.48 £ 0.12 -0.69 + 0.33
p-value 0.083 0.113 0.222
F+M 0.04 £ 0.03 0.06 + 0.06 0.07 £ 0.07 0.563
Peak Ankle Power F 0.05+0.04 0.05 +0.03 0.04 + 0.04
Propulsion M 0.04 £ 0.03 0.08 + 0.07 0.09 + 0.08
p-value 0.905 1.000 0.252
F+M -0.14 £ 0.11 -0.30 £ 0.22 -0.39 £ 0.23 <0.001 0.025 <0.001 0.476
Peak Knee Power Ab F -0.13+£0.11 -0.25 £0.15 -0.28 £+ 0.13
sorption M -0.15+0.11 -0.35+£0.28 -0.51 £ 0.27
p-value 0.661 0.489 0.113
F+M 0.12 £ 0.06 0.14 £ 0.08 0.12+0.12 0.377
Peak Knee Power Prc F 0.12 £ 0.06 0.12£0.10 0.12+0.11
pulsion M 0.13 £ 0.07 0.16 £ 0.05 0.12+0.13
p-value 0.661 0.077 0.863
F+M -0.11 £ 0.10 -0.29 £ 0.17 -0.35+0.24 <0.001 0.001 <0.001 1.000
Peak Hip Power Ab- F -0.13+0.14 -0.31+0.21 -0.47 £0.23
sorption M -0.09 + 0.06 -0.27 £ 0.13 -0.23+£0.21
p-value 0.905 1.000 0.014
F+M 0.22£0.12 0.33+£0.18 0.58 £ 0.31 <0.001 0.278 <0.001 0.047
Peak Hip Power Pro- F 0.26 +0.14 0.26 + 0.15 0.48 + 0.30
pulsion M 0.19+£0.10 0.40 £0.20 0.69 £ 0.29
p-value 0.133 0.113 0.063
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Table 4.5.Comparisons of GRF (BW), loading rate (BW/s) and joint powers (watts) (in mean * standard deviation) during the RSB Rdreterseand
among experience levels (NEW vs. REC vs. PRO). The former comparisons were conducted-byhitiaeyiindependentttegs and the latter ones were

conducted by KruskalVallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 1.24+0.11 1.10 + 0.09 1.11 + 0.06 <0.001 <0.001 0.001 1.000
PeakVertical GRF 1 F 1.26 £ 0.10 1.12+0.11 1.10 £ 0.07
(R) M 1.22 +0.11 1.08 + 0.06 1.12 + 0.05
p-value 0.315 0.730 0.605
F+M 1.02 + 0.04 1.05 + 0.04 1.03 + 0.02 0.016 0.013 0.337 0.642
Peak Vertical GRF 2 F 1.04 + 0.05 1.05+0.04 1.04 + 0.02
(L) M 1.01 £ 0.03 1.04 £ 0.03 1.02 £ 0.02
p-value 0.043 0.931 0.014
F+M 5.57 + 2.56 3.21+2.04 2.11 +0.57 <0.001 0.009 <0.001 0.649
. F 6.32 + 3.13 2.54 +1.87 2.03+0.62
Loading Rate 1 (R) M 4.83 + 1.66 3.88 + 2.08 2.18 + 0.54
p-value 0.393 0.077 0.489
F+M 2.11+£1.20 243 +1.38 1.68 £ 0.70 0.123
. F 2.36 £0.90 2.22 +0.99 1.80 £ 0.57
Loading Rate 2 (L) M 1.87 + 1.46 263+ 172 1.55 + 0.82
p-value 0.105 0.666 0.113
F+M -0.79 + 0.51 -0.97 + 0.69 -0.90 + 0.41 0.684
Peak Ankle Power F -1.08 £ 0.46 -0.99 £ 0.89 -0.82+0.41
Absorption 1 (R) M -0.49 + 0.39 -0.95 + 0.47 -0.98 £ 0.41
p-value 0.009 0.546 0.605
F+M 1.15+ 0.96 1.32+1.11 2.44 + 1.09 <0.001 1.000 <0.001 0.001
Peak Ankle Power F 1.64 £ 0.86 1.60 £ 1.58 2.35 + 0.95
Propulsion 1 (R) M 0.66 £ 0.83 1.08 + 0.36 253+ 1.25
p-value 0.003 0.963 0.743
F+M -0.34 + 0.29 -0.41 +0.19 -0.50 + 0.27 0.017 0.208 0.016 1.000
Peak Ankle Power F -0.47 + 0.36 -0.35+0.15 -0.44 +0.13
Absorption 2 (L) M -0.21+0.11 -0.47 £ 0.22 -0.56 + 0.35
p-value 0.063 0.297 0.931
F+M 0.03 +0.02 0.05 + 0.07 0.14 £ 0.14 0.029 1.000 0.060 0.055
Peak Ankle Power F 0.03+£0.02 0.06 + 0.07 0.11+£0.12
Propulsion 2 (L) M 0.04 £ 0.03 0.04 £ 0.06 0.17 £ 0.17
p-value 0.631 0.815 0.607
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F+M -0.70 + 0.67 -0.99 + 1.06 -1.05 + 0.83 0.203
Peak Knee Power Ab: F -0.37 £ 0.28 -1.12+£1.19 -1.00 £ 0.69
sorption 1 (R) M -1.03 £ 0.79 -0.86 £ 0.99 -1.10 £ 1.00
p-value 0.043 0.505 0.605
F+M 0.67 £0.72 1.34+1.20 1.43 + 0.86 0.002 0.057 0.002 0.935
Peak Knee Power Prc F 0.30 £ 0.26 1.61+1.28 1.21 £ 0.56
pulsion 1 (R) M 1.03+0.85 1.08+1.12 1.66 + 1.07
p-value 0.035 0.190 0.387
F+M -0.11 + 0.09 -0.24 £ 0.21 -0.28 £0.19 0.004 0.047 0.004 1.000
Peak Knee Power Ab F -0.11 £ 0.08 -0.18 £ 0.11 -0.19+0.10
sorption 2 (L) M -0.12+0.11 -0.30 £ 0.28 -0.36 £ 0.22
p-value 0.971 0.546 0.094
F+M 0.11+0.11 0.24 +0.18 0.38 + 0.33 0.004 0.043 0.006 1.000
Peak Knee Power Prc F 1.13+£0.14 0.31+0.22 0.36 £ 0.42
pulsion 2 (L) M 0.08 £ 0.07 0.17£0.11 0.39+0.26
p-value 0.280 0.161 0.606
F+M -0.45+0.41 -1.18 + 1.02 -1.97+1.04 <0.001 0.053 <0.001 0.054
Peak Hip Power Ab- F -0.20+0.14 -1.49+1.10 -1.76 £ 0.92
sorption 1 (R) M -0.71+£0.44 -0.86 + 0.87 -2.18+1.16
p-value <0.001 0.113 0.340
F+M 0.50 £ 0.38 1.08 + 1.05 1.99+1.24 <0.001 1.000 <0.001 0.011
Peak Hip Power Pro- F 0.29+0.16 1.49+1.18 1.71+0.86
pulsion 1 (R) M 0.70 £ 0.42 0.68 £ 0.75 2.27+1.52
p-value 0.007 0.077 0.387
F+M -0.12 + 0.07 -0.27 £ 0.17 -0.52 + 0.30 <0.001 0.015 <0.001 0.048
Peak Hip Power Ab- F -0.12 + 0.06 -0.38+0.18 -0.70+0.31
sorption 2 (L) M -0.11 £ 0.08 -0.15 +0.04 -0.34+0.14
p-value 0.481 0.003 0.008
F+M 0.24 +£0.19 0.27 +0.19 0.59 £ 0.35 <0.001 1.000 0.001 0.007
Peak Hip Power Pro- F 0.29+0.21 0.22 + 0.08 0.48 £ 0.20
pulsion 2 (L) M 0.19+0.15 0.32 +0.25 0.71+£0.44
p-value 0.393 0.546 0.387
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Table 4.6.Comparisons of GRF (BW), loading rate (BW/s) and joint powers (watts) (in mean * standard deviation) during the RSBRBdreiereeand
among experience levels (NEW vs. REC vs. PRO). The former comparisons were conducted-byhitieeylindependerittests and the latter ones were
conducted by Kruskalvallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Variable

Gender

NEW

REC

PRO

Posthocp-value

p-value

NEW v. REC NEW v. PRO REC v. PRO
F+M 1.17 £ 0.08 1.05+0.05 1.08 £ 0.05 <0.001 <0.001 <0.001 0.361
PeakVertical GRF 1 F 1.17 £ 0.09 1.06 £ 0.06 1.06 £ 0.05
(R) M 1.17 £ 0.08 1.04 £ 0.03 1.10 £ 0.04
p-value 0.720 0.370 0.024
F+M 499+ 2.04 2.84 £1.45 1.94 +0.61 <0.001 0.027 <0.001 0.194
. F 5.10+ 2.52 2.64+£1.73 1.89 + 0.58
Loading Rate 1 (R) M 4.89 £ 1.64 3.07£1.15 1.99 + 0.67
p-value 0.720 0.200 0.666
F+M -0.63 £ 0.29 -0.75+£0.44 -0.83 £ 0.41 0.290
Peak Ankle Power F -0.87 £ 0.21 -0.69 + 0.45 -0.88 £ 0.36
Absorption 1 (R) M -0.42 £ 0.16 -0.81 £ 0.45 -0.78 £ 0.47
p-value <0.001 0.798 0.730
F+M 1.05+0.82 1.64+1.43 2.02+1.14 0.012 0.411 0.009 0.455
Peak Ankle Power F 1.48+0.74 2.03+1.80 225+ 1.18
Propulsion 1 (R) M 0.66 £ 0.72 1.20+0.74 1.80+1.12
p-value 0.002 0.541 0.340
F+M -0.90 + 0.89 -0.88 £ 0.93 -0.84 + 0.60 0.736
Peak Knee Power Ab: F -0.33+0.17 -1.03+1.01 -0.90 + 0.65
sorption 1 (R) M -1.41 £ 0.97 -0.72 +0.87 -0.78 £ 0.58
p-value 0.008 0.442 0.666
F+M 0.78 £ 0.97 1.31+1.03 1.51 +0.92 0.011 0.124 0.011 1.000
Peak Knee Power Prc F 0.28 £0.18 1.66 + 1.08 1.31 £ 0.99
pulsion 1 (R) M 1.24+1.17 0.92 £ 0.86 1.71+£0.84
p-value 0.017 0.167 0.258
F+M -0.62 + 0.48 -1.24 £ 1.01 -2.05+1.12 <0.001 0.194 <0.001 0.055
Peak Hip Power Ab- F -0.21+0.11 -1.54 £ 1.27 -1.54 +0.77
sorption 1 (R) M -0.99 + 0.37 -0.90 £ 0.50 -2.55+1.22
p-value <0.001 0.481 0.050
F+M 0.66 + 0.59 1.19+1.23 2.23+1.34 <0.001 0.683 <0.001 0.031
Peak Hip Power Pro- F 0.28 £ 0.19 1.78+1.44 1.94+1.29
pulsion 1 (R) M 1.01 + 0.62 0.54 + 0.41 2.52 + 1.40
p-value <0.001 0.114 0.222
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Table 4.7.Comparisons of GRF (BW), loading rate (BW/s) and joint powers (watts) (in mean * standard deviation) during the RSFgdratereand
among experience levels (NEW vs. REC vs. PRO). The former comparisons were conducted-byhitiaeyiindependentttegs and the latter ones were
conducted by KruskalVallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC v PRO
F+M 1.01 +0.03 1.06 + 0.07 1.09 + 0.05 <0.001 0.006 <0.001 0.297
PeakVertical GRF 1 F 1.01 £0.02 1.08 + 0.07 1.10 £ 0.06
(L) M 1.00 + 0.03 1.04 + 0.06 1.07 + 0.04
p-value 0.353 0.136 0.190
F+M 1.21+0.10 1.14 + 0.09 1.06 + 0.05 <0.001 0.133 <0.001 0.020
Peak Vertical GRF 2 F 1.24 + 0.07 1.13 +£ 0.07 1.05 +0.03
(R) M 1.19+£0.12 1.14+£0.11 1.07 £ 0.07
p-value 0.165 0.931 0.730
F+M 3.19+1.46 2.78+1.77 1.90+0.34 0.010 0.945 0.008 0.155
. F 3.35+1.39 2.40+1.20 1.90+£0.32
Loading Rate 1 (L) M 3.02 + 1.59 3.16 £ 2.21 1.90 + 0.38
p-value 0.529 0.546 0.605
F+M 521+201 3.84 + 2.08 2.39+1.34 <0.001 0.145 <0.001 0.055
. F 576 +£2.12 3.58+1.72 2.03+0.98
Loading Rate 2 (R) M 4.66 + 1.82 4.10 + 2.46 2.76 + 1.60
p-value 0.228 0.612 0.260
F+M -0.47 + 0.29 -0.65 + 0.39 -0.65+0.31 0.152
Peak Ankle Power F -0.50 £ 0.34 -0.55 + 0.36 -0.63 +0.21
Absorption 1 (L) M -0.43+0.24 -0.74 £ 0.42 -0.67 £ 0.40
p-value 0.739 0.387 0.796
F+M 0.57 £ 0.39 0.97 £ 0.49 1.03+0.51 0.001 0.012 0.003 1.000
Peak Ankle Power F 0.59 + 0.45 0.97 + 0.65 1.19 + 0.62
Propulsion 1 (L) M 0.55+0.33 0.96 £ 0.30 0.87 £ 0.32
p-value 0.796 0.605 0.340
F+M -0.73+0.58 -0.76 + 0.59 -0.58 + 0.50 0.600
Peak Ankle Power F -1.03 £ 0.53 -0.80+0.76 -0.47 +0.24
Absorption 2 (R) M -0.44 + 0.50 -0.72+0.43 -0.69 + 0.66
p-value 0.023 0.888 1.000
F+M 0.42 + 0.29 0.48 + 0.22 0.62 +0.51 0.430
Peak Ankle Power F 0.45+0.20 0.51+0.21 0.70 £ 0.58
Propulsion 2 (R) M 0.39+0.37 0.44 £ 0.24 0.54+0.44
p-value 0.315 0.666 0.489




189

F+M -0.18 + 0.11 -0.44 £ 0.29 -0.72 £ 0.32 <0.001 0.017 <0.001 0.043
Peak Knee Powekb- F -0.13 £ 0.07 -0.43 £ 0.30 -0.63+0.24
sorption 1 (L) M -0.24 £ 0.13 -0.44 £ 0.30 -0.80 £ 0.38
p-value 0.063 0.863 0.489
F+M 0.20+£0.11 0.33+0.24 0.53+0.21 <0.001 0.199 <0.001 0.024
Peak Knee Power Prc F 0.20+£0.13 0.42+£0.31 0.50 £ 0.23
pulsion 1 (L) M 0.21+£0.10 0.25+0.12 0.56 £0.19
p-value 0.739 0.222 0.673
F+M -0.18 +0.14 -0.25+0.19 -0.24 £ 0.21 0.506
Peak Knee Power Ab F -0.14 £ 0.11 -0.23+0.13 -0.26 + 0.20
sorption 2 (R) M -0.22 +0.16 -0.28 £ 0.25 -0.22 £ 0.23
p-value 0.393 0.931 0.340
F+M 0.38 £ 0.30 1.08 £ 0.92 2.24+1.20 <0.001 0.014 <0.001 0.035
Peak Knee Power Prc F 0.20+0.19 1.31+1.16 2.05 + 1.56
pulsion 2 (R) M 0.56 £ 0.27 0.84 £ 0.56 244 £ 0.74
p-value 0.002 0.436 0.258
F+M -0.22+0.14 -0.63+ 0.45 -1.16 £ 0.29 <0.001 0.008 <0.001 0.006
Peak Hip Power Ab- F -0.21 +0.18 -0.82 + 0.56 -1.25+0.34
sorption 1 (L) M -0.23 + 0.09 -0.45+0.20 -1.07 £ 0.20
p-value 0.315 0.190 0.297
F+M 0.26 £ 0.17 0.50 £ 0.22 1.07 £ 0.43 <0.001 0.014 <0.001 0.009
Peak Hip Power Pro- F 0.31+£0.20 0.55+0.26 1.04 +0.48
pulsion 1 (L) M 0.21 £0.12 0.44 £0.18 1.11 +0.39
p-value 0.143 0.436 0.666
F+M -0.25+0.15 -0.36 + 0.21 -0.47 £ 0.36 0.033 0.452 0.027 0.469
Peak Hip Power Ab- F -0.24 +0.16 -0.35+0.19 -0.43+0.32
sorption 2 (R) M -0.26 £ 0.14 -0.38 £ 0.23 -0.51 £0.41
p-value 0.684 0.863 0.666
F+M 0.27 + 0.23 0.54 + 0.52 0.89 + 0.56 0.004 0.794 0.003 0.096
Peak Hip Power Pro- F 0.14 + 0.07 0.66 + 0.55 0.95+ 0.68
pulsion 2 (R) M 0.40 £ 0.27 0.43+0.49 0.82 £ 0.45
p-value 0.011 0.222 0.605
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Table 4.8.Comparisons of GRF (BW), loading rate (BW/s) and joint powers (watts) (in mean * standard deviation) during the RSFLBdreterseamd
among experience levels (NEW vs. REC vs. PRO). The former comparisons were conducted-byhitiaeylindependenttests and the latter ones were
conducted by KruskalVallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 1.18 + 0.07 1.08 + 0.09 1.04 + 0.06 <0.001 <0.001 <0.001 0.215
PeakVertical GRF 2 F 1.19+0.04 1.04 + 0.08 1.00 + 0.03
(R) M 1.18 £ 0.09 1.12 + 0.09 1.07 £ 0.07
p-value 0.604 0.074 0.024
F+M 4.89+1.42 3.66 +1.96 2.41 +0.98 <0.001 0.020 <0.001 0.190
. F 5.30 £ 1.52 3.09+1.76 1.98 +0.70
Loading Rate 2 (R) M 451 +1.27 4.31+2.08 2.84 +1.06
p-value 0.156 0.046 0.063
F+M -0.72 + 0.53 -0.65 + 0.58 -0.53+0.43 0.454
Peak Ankle Power F -0.98 + 0.57 -0.86 + 0.67 -0.46 £ 0.11
Absorption 2 (R) M -0.48 + 0.37 -0.42+0.35 -0.60 + 0.61
p-value 0.022 0.139 0.340
F+M 0.48 + 0.32 0.71 £ 0.44 0.77 + 0.45 0.085
Peak Ankle Power F 0.56 £ 0.24 0.81 £ 0.38 0.85+0.52
Propulsion 2 (R) M 0.41 +£0.38 0.61 +£0.51 0.69 + 0.40
p-value 0.156 0.139 0.863
F+M -0.15+ 0.08 -0.31+0.23 -0.30+0.17 0.006 0.040 0.009 1.000
Peak Knee Power Ab F -0.15 £ 0.08 -0.33+£0.19 -0.32+0.24
sorption 2 (R) M -0.14 + 0.09 -0.30 +0.28 -0.28 £ 0.08
p-value 0.549 0.481 0.931
F+M 0.46 + 0.40 1.13+0.89 1.84 +1.00 <0.001 0.030 <0.001 0.097
Peak Knee Power Prc F 0.29 +£0.28 1.29+0.98 1.75+1.00
pulsion 2 (R) M 0.62+0.44 0.96 £ 0.80 1.93+1.07
p-value 0.043 0.481 0.796
F+M -0.24 +0.13 -0.33+0.24 -0.38 + 0.30 0.555
Peak Hip Power Ab- F -0.28 + 0.08 -0.28 + 0.22 -0.34+0.20
sorption 2 (R) M -0.21 +0.16 -0.39 + 0.27 -0.41 £ 0.39
p-value 0.243 0.423 0.863
F+M 0.32 + 0.27 0.63 £ 0.65 1.16 + 0.96 0.029 1.000 0.026 0.273
Peak HipPower Pro- F 0.15 £ 0.08 0.83+0.81 1.20+1.20
pulsion 2 (R) M 0.46 £ 0.30 0.41+£0.34 1.11+0.73
p-value 0.017 0.541 0.796
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Table 4.9.Comparisons of GRF (BW), loading rate (BW/s) and joint powers (watts) (in mean * standard deviation) during the SSL dretesseangl among
experience levels (NEW vs. REC vs. PRO). The former comparisons were conducted ByMuray/independertttess and the latter ones were conducted
by KruskalWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC v PRO
F+M 1.07 £ 0.09 1.05+ 0.04 1.03 +0.02 0.191
. F 1.04 +0.03 1.04 £ 0.04 1.04 + 0.02
Peak Vertical GRF 1.10+0.12 1.05+0.04  1.02+0.02
p-value 0.393 0.796 0.136
F+M 3.31+2.15 243+ 1.47 1.56 + 0.56 0.013 0.891 0.011 0.202
Loading Rate F 2.65+1.79 2.09 + 0.93 1.64 + 0.58
M 3.96 £ 2.37 2.78 + 1.86 1.48 + 0.56
p-value 0.218 0.605 1.000
F+M -0.93 + 0.67 -0.36 + 0.23 -0.41 + 0.40 <0.001 0.006 0.003 1.000
Peak Ankle Power F -1.04 £ 0.38 -0.23+0.19 -0.40 £ 0.42
Absorption M -0.82 + 0.87 -0.49 £ 0.20 -0.43 +0.40
p-value 0.063 0.014 0.605
F+M 0.28 £ 0.23 0.22+0.11 0.34 + 0.30 0.909
Peak Ankle Power F 0.22+£0.13 0.17 £ 0.10 0.22+£0.19
Propulsion M 0.33+0.30 0.27 £0.11 0.45+0.34
p-value 0.579 0.063 0.161
F+M -0.24 + 0.20 -0.35 + 0.27 -0.23+0.14 0.252
Peak Knee Power Ab F -0.17£0.12 -0.32+0.25 -0.17 + 0.06
sorption M -0.31£0.24 -0.39+£0.31 -0.29 £ 0.17
p-value 0.247 0.796 0.113
F+M 0.28 £+ 0.24 0.88 £+ 0.91 1.18+1.14 0.013 0.300 0.011 0.643
Peak Knee Power Prc F 0.14 +0.10 1.13+£1.00 0.89 +£ 0.65
pulsion M 0.43 £ 0.26 0.64 £0.78 1.48 + 1.46
p-value 0.002 0.436 0.546
F+M -0.33+0.17 -0.65 + 0.39 -0.48 + 0.30 0.010 0.007 0.352 0.449
Peak HipPower Ab- F -0.29+0.13 -0.70+£0.38 -0.55+0.33
sorption M -0.36 £ 0.20 -0.60 + 0.42 -0.41 +0.28
p-value 0.529 0.258 0.297
F+M 0.63 £0.63 0.49 £ 0.38 1.19+0.95 0.058
Peak Hip Power Pro- F 0.19 £ 0.09 0.40 £ 0.35 1.13+0.81
pulsion M 1.06 + 0.64 0.57 £0.42 1.25+1.12
p-value 0.003 0.340 1.000
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Table 4.10.Comparisons of GRF (BW), loading rate (BW/s) and joint powers (watts) (in mean * standard deviation) during the SSLBdretenseand
among experience levels (NEW vs. REC vs. PRO). dhadr comparisons were conducted by Mawihitney/independenttests and the latter ones were
conducted by KruskalVallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC v PRO
F+M 1.04 £ 0.04 1.03 £ 0.03 1.01 £ 0.04 0.137
. F 1.03+£0.04 1.01 £0.03 0.99 + 0.03
Peak Vertical GRF 105+003  105+002  1.03+0.03
p-value 0.063 0.011 0.004
F+M 2.51+1.80 2.16 £ 0.87 1.52 £ 0.58 0.041 1.000 0.201 0.046
Loading Rate F 1.93+1.22 2.11+£0.79 1.50 £ 0.65
M 3.09+2.15 2.21+£0.98 1.54 £ 0.54
p-value 0.222 0.863 0.796
F+M -0.79 £0.35 -0.31+£0.16 -0.38 £ 0.26 <0.001 <0.001 0.004 1.000
Peak Ankle Power F -0.95+0.18 -0.25+0.14 -0.39+0.28
Absorption M -0.63 £ 0.41 -0.37 £ 0.16 -0.37 £ 0.25
p-value 0.143 0.161 0.931
F+M 0.30£0.18 0.27 +£0.15 0.39 +0.32 0.749
Peak Ankle Power F 0.26 £ 0.20 0.27 £ 0.17 0.37+£0.38
Propulsion M 0.34 £0.17 0.27+£0.14 0.41 +0.27
p-value 0.165 0.863 0.481
F+M -0.20+0.19 -0.28 £ 0.15 -0.24 + 0.17 0.064
Peak Knee Power Ab: F -0.15+ 0.09 -0.27 £ 0.16 -0.17 £0.06
sorption M -0.25+£0.25 -0.30£0.15 -0.31+£0.22
p-value 0.353 0.730 0.258
F+M 0.47 £ 0.53 0.68 + 0.67 0.96 + 0.71 0.057
Peak Knee Power Prc F 0.27 £ 0.36 0.87 £ 0.73 0.82+£0.72
pulsion M 0.68 £ 0.61 0.49 + 0.59 1.10+£0.70
p-value 0.035 0.387 0.297
F+M -0.44 £ 0.33 -0.69 £ 0.35 -0.50 + 0.38 0.049 0.053 1.000 0.239
Peak Hip Power Ab- F -0.35+£0.13 -0.75 £ 0.39 -0.62 + 0.43
sorption M -0.52+£0.44 -0.62+£0.31 -0.37 £ 0.29
p-value 0.631 0.666 0.222
F+M 0.58 + 0.59 0.48 £ 0.32 1.35+0.97 0.002 1.000 0.004 0.011
Peak Hip Power Pro- F 0.17+0.11 0.52 + 0.37 0.99 + 0.55
pulsion M 0.99 + 0.58 0.43 +0.27 1.71+£1.18
p-value 0.002 0.666 0.258
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Table 4.11.Comparisons of GRF (BW), loading rate (BW/s) and joint powers (watts) (in mean * standard deviation) during the SSRepeterseand
among experience levels (NEW vs. REC vs. PRO). The former comparisons were conducted-byhitiaeylindependentttess and the latter ones were
conducted by KruskalVallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC V. PRO
F+M 1.02 + 0.03 1.04 + 0.04 1.03 +0.02 0.044 0.046 0.247 1.000
. F 1.04 +0.04 1.04 £ 0.04 1.03+0.01
Peak Vertical GRF 1.01+002  104+003  1.03+0.03
p-value 0.040 0.863 0.258
F+M 2.15+1.41 1.92 + 0.87 1.49 + 0.52 0.311
Loading Rate F 2.12+1.62 1.95+0.70 1.38 + 0.40
M 219+ 1.24 1.90+1.05 1.60 + 0.63
p-value 0.905 0.666 0.730
F+M -0.87 £ 0.48 -0.42 +0.21 -0.51+0.35 0.002 0.004 0.014 1.000
Peak Ankle Power F -0.80 +0.33 -0.33+0.14 -0.33+0.12
Absorption M -0.94 + 0.61 -0.51+0.23 -0.69 + 0.42
p-value 0.853 0.094 0.031
F+M 0.15+0.10 0.24 £ 0.22 0.21£0.18 0.602
Peak Ankle Power F 0.14 £ 0.11 0.22£0.26 0.09 £ 0.07
Propulsion M 0.17 £0.09 0.26 £ 0.17 0.33+0.18
p-value 0.393 0.436 0.002
F+M -0.10 + 0.09 -0.34+£0.24 -0.38 + 0.23 <0.001 <0.001 <0.001 1.000
Peak Knee Power Ab: F -0.10 £ 0.07 -0.30 £ 0.15 -0.35+£0.16
sorption M -0.10+0.11 -0.39 £ 0.32 -0.41 £0.29
p-value 0.912 0.931 0.666
F+M 0.16 £+ 0.11 0.30 + 0.23 0.33+£0.27 0.032 0.086 0.063 1.000
Peak Knee Power Prc F 0.14+£0.13 0.28 £ 0.29 0.19+0.10
pulsion M 0.17 £ 0.10 0.32+0.16 0.49+0.31
p-value 0.353 0.190 0.036
F+M -0.23+0.11 -0.51+0.24 -0.57 £ 0.28 <0.001 <0.001 <0.001 0.772
Peak Hip Power Ab- F -0.29 + 0.08 -0.55+0.21 -0.62 + 0.35
sorption M -0.17+0.11 -0.47 £ 0.28 -0.53+0.19
p-value 0.052 0.297 0.931
F+M 0.17 £ 0.09 0.37 £ 0.27 0.39+0.17 <0.001 0.014 <0.001 0.604
Peak Hip PowePro- F 0.15 £ 0.09 0.32+0.28 0.36 £0.13
pulsion M 0.19 £ 0.09 0.41+£0.26 0.42+0.21
p-value 0.353 0.258 0.730
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Table 4.12.Comparisons of GRF (BW), loading rate (BW/s) and joint powers (watts) (in mean * standard deviation) during the SSR§ebelsveemd
among experience levels (NEW vs. REC vs. PRO). The former comparisons were conducted-byhitiaeyiindependentttegs and the latter ones were
conducted by KruskalVallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC v PRO
F+M 1.02 + 0.03 1.03+0.03 1.01 + 0.04 0.454
. F 1.02 + 0.03 1.01 +0.03 0.99 £ 0.03
Peak Vertical GRF 1.03+003  1.04+0.02 1.04 + 0.04
p-value 0.684 0.008 0.014
F+M 3.40 +2.12 1.65+0.72 1.32+0.31 0.002 0.038 0.002 1.000
Loading Rate F 2.89+1.82 1.71+0.63 1.34 +0.27
M 3.91+2.36 1.60+0.84 1.31+0.35
p-value 0.684 0.546 0.546
F+M -0.94 + 0.49 -0.47 £ 0.23 -0.64 + 0.39 0.004 0.003 0.118 0.672
Peak Ankle Power F -1.00 +0.33 -0.50+ 0.28 -0.49 £ 0.20
Absorption M -0.89 + 0.62 -0.45+0.16 -0.80 £ 0.48
p-value 0.579 0.546 0.297
F+M 0.21 +£0.17 0.23+0.14 0.20 £ 0.20 0.409
Peak Ankle Power F 0.19+0.17 0.18 £0.12 0.12 £ 0.09
Propulsion M 0.22 +0.17 0.28+£0.14 0.28 £ 0.25
p-value 0.579 0.161 0.063
F+M -0.15+0.15 -0.41 +£0.15 -0.41 + 0.20 <0.001 <0.001 <0.001 1.000
Peak Knee Power Ab: F -0.10 £ 0.06 -0.39+0.11 -0.36 £ 0.12
sorption M -0.20 £ 0.19 -0.43+0.18 -0.45 £0.25
p-value 0.136 0.495 0.346
F+M 0.22+0.14 0.25+0.11 0.26 £ 0.25 0.494
Peak Knee Power Prc F 0.16 + 0.10 0.21+0.12 0.18 +0.10
pulsion M 0.28+0.14 0.30 £ 0.07 0.36 £ 0.34
p-value 0.075 0.113 0.423
F+M -0.29+0.18 -0.55+ 0.26 -0.53+0.27 0.002 0.005 0.009 1.000
Peak HipPower Ab- F -0.36 + 0.23 -0.66 + 0.21 -0.65+0.24
sorption M -0.23 £ 0.08 -0.44 £ 0.27 -0.40+£0.24
p-value 0.481 0.094 0.113
F+M 0.19 £0.12 0.44 £0.21 0.54 £ 0.25 <0.001 0.001 <0.001 0.770
Peak Hip Power Pro- F 0.18 £0.12 0.45 £ 0.26 0.42 £ 0.15
pulsion M 0.20+0.14 0.42+£0.16 0.65+0.29
p-value 0.796 0.863 0.063
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Table 4.13. ST Loading and Power

Table 4.13.Comparisons of GRF (BW), loading rate (BW/s) and joint powers (watts) (in mean + standard deviation) during the ST betersesmgeamong
experience levels (NEW vs. REC vs. PRO). The forooenparisons were conducted by Manthitney/independertttests and the latter ones were conducted
by KruskalWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC v PRO
F+M 0.91+£0.12 1.03 + 0.08 1.02 + 0.05 <0.001 0.001 0.003 1.000
. F 0.95+0.10 1.02 + 0.08 1.04 + 0.05
Peak Vertical GRF 087+0.14  104+008  1.00 +0.04
p-value 0.579 0.258 0.040
F+M 1.88 + 0.62 1.69+0.41 1.75+0.47 0.506
Loading Rate F 2.01+0.73 1.52 +0.40 1.71+0.59
M 1.75+0.48 1.86 + 0.37 1.78 +0.34
p-value 0.280 0.077 0.436
F+M -0.57 + 0.46 -0.75 + 0.32 -0.87 £ 0.33 0.002 0.071 0.002 0.816
Peak Ankle Power F -0.68 + 0.47 -0.58 + 0.20 -0.75+0.24
Absorption M -0.46 £ 0.44 -0.93+0.33 -0.99 + 0.38
p-value 0.089 0.019 0.136
F+M 2.76 + 1.23 3.40 + 1.27 2.65+0.79 0.102
Peak Ankle Power F 3.54+1.23 2.97 £0.85 2.64 +£0.78
Propulsion M 1.99 + 0.59 3.84 + 1.50 2.66 £ 0.84
p-value <0.001 0.222 0.931
F+M -0.33+0.24 -0.73 £ 0.44 -0.79+0.41 <0.001 0.005 0.001 1.000
Peak Knee Power Ab F -0.35+0.17 -0.62 +0.23 -0.77 £ 0.50
sorption M -0.32 +0.30 -0.84 £ 0.58 -0.82 £ 0.32
p-value 0.353 0.546 0.489
F+M 0.90 + 0.50 0.64 + 0.42 1.22 +£1.00 0.133
Peak Knee Power Prc F 0.66 +£ 0.35 0.60 £ 0.36 0.73 +0.55
pulsion M 1.13+0.53 0.68 £ 0.48 1.71+1.13
p-value 0.023 0.730 0.019
F+M -0.28 + 0.16 -0.29+0.16 -0.49+0.25 0.008 1.000 0.013 0.034
Peak Hip Power Ab- F -0.22+0.11 -0.23+0.14 -0.35+0.14
sorption M -0.34£0.19 -0.34£0.16 -0.63 £ 0.27
p-value 0.143 0.077 0.014
F+M 0.69 + 0.45 1.07 £ 0.62 1.49+0.78 <0.001 0.043 <0.001 0.347
Peak Hip Power Pro- F 0.75+0.51 0.80 £ 0.42 1.51+1.03
pulsion M 0.64 £0.41 1.34 + 0.69 1.46 + 0.47

p-value

0.579

0.031

0.863
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Table 4.14.Comparisons of GRF (BW), loading rate (BW/s) and joint powers (watts) (in mean * standard deviation) during the STPdretersesng
among experience lels (NEW vs. REC vs. PRO). The former comparisons were conducted byWtitey/independenttests and the latter ones were
conducted by KruskalVallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC v PRO
F+M 0.95 + 0.07 1.03+0.10 1.02 + 0.05 0.002 0.005 0.011 0.987
. F 0.95 £ 0.05 1.02 +0.10 1.02 + 0.03
Peak Vertical GRF M 0.95 + 0.09 1.04  0.10 1.02 £0.06
p-value 0.954 0.623 0.844
F+M 1.73+0.58 1.82+0.41 1.60 + 0.49 0.200
Loading Rate F 1.57 +0.43 1.60 + 0.38 1.54+0.44
M 1.89 + 0.69 2.06 £ 0.30 1.67 £ 0.55
p-value 0.393 0.021 0.666
F+M -0.52 + 0.37 -0.86 + 0.43 -0.76 £ 0.27 0.009 0.014 0.045 1.000
Peak Ankle Power F -0.44 + 0.22 -0.55+0.24 -0.63+0.21
Absorption M -0.61 + 0.47 -1.17+£0.35 -0.88 £ 0.28
p-value 0.313 <0.001 0.051
F+M 3.26 £1.07 3.70 £ 1.48 3.82+1.10 0.328
Peak Ankle Power F 3.80 £ 0.94 3.43 +£0.96 3.53+0.76
Propulsion M 2.71+0.92 3.97+1.89 412+ 1.34
p-value 0.018 0.457 0.269
F+M -0.41 +0.21 -0.94 £ 0.43 -0.90 + 0.39 <0.001 <0.001 <0.001 0.976
Peak Knee Power Ab F -0.47 £0.17 -0.98 £ 0.51 -0.83+£0.44
sorption M -0.34£0.24 -0.90 £ 0.36 -0.97 £ 0.35
p-value 0.063 0.796 0.546
F+M 0.87 + 0.55 0.45 + 0.35 0.75 + 0.62 0.035 0.030 1.000 0.361
Peak Knee Power Prc F 0.63+0.49 0.48 + 0.40 0.57 £ 0.54
pulsion M 1.10+0.52 0.41+£0.31 0.96 + 0.66
p-value 0.043 0.605 0.167
F+M -0.32 +0.19 -0.35+0.19 -0.37 £ 0.19 0.787
Peak Hip Power Ab- F -0.37+0.24 -0.32+0.17 -0.34+0.12
sorption M -0.27 £ 0.13 -0.38 £ 0.21 -0.39 £ 0.25
p-value 0.393 0.666 1.000
F+M 0.63 £ 0.32 1.28 + 0.65 1.18 + 0.48 <0.001 0.001 0.001 1.000
Peak Hip Power Pro- F 0.68 £0.31 1.00+0.51 1.02 + 0.58
pulsion M 0.58£0.34 1.57 +0.68 1.35+0.29
p-value 0.579 0.050 0.019
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Table 4.15.Comparisons of GRF (BW), loading rate (BW/s) and joint powers (watts) (in mean + standard deviation) during the TSL &edesearyl
among experience levels (NEW vs. REC vs. PRO). The former comparisons were conducted-byhitiaeylindependentttess and the latter ones were
conducted by KruskalVallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 1.20+0.10 1.11+0.10 1.10+0.12 0.007 0.034 0.011 0.971
PeakVertical GRF 1 F 1.26 £ 0.12 1.15 + 0.07 1.13+0.11
(L) M 1.15+ 0.05 1.07 £0.11 1.07 £ 0.12
p-value 0.016 0.089 0.216
F+M 1.13+0.11 1.07 £ 0.07 1.05 + 0.04 0.044 0.156 0.062 1.000
Peak Vertical GRF 3 F 1.15+0.08 1.08 + 0.08 1.06 + 0.03
(L) M 1.11 +0.13 1.06 + 0.05 1.05+ 0.05
p-value 0.243 0.605 0.489
F+M 3.40+1.82 434 +£1.75 3.43+1.61 0.090
. F 3.73+£1.91 4.06 £1.94 3.75+2.13
Loading Rate 1 (L) M 308+175  462+159  3.10+0.85
p-value 0.190 0.387 0.666
F+M 6.74 + 3.29 3.70 £ 3.22 3.04 + 2.40 0.004 0.045 0.006 1.000
. F 7.61+261 3.70£ 3.74 2.75+1.73
Loading Rate 3 (L) M 5.87 +3.78 3.70 + 2.83 3.33 % 3.01
p-value 0.315 0.666 0.863
F+M -0.97 + 0.39 -0.78 + 0.47 -0.94 + 0.34 0.125
Peak Ankle Power F -1.03+0.50 -0.66 £ 0.31 -0.94 + 0.32
Absorption 1 (L) M -0.91+0.24 -0.91 + 0.59 -0.93+0.38
p-value 0.684 0.546 0.796
F+M 1.24+1.81 1.06 +1.17 1.25+1.48 0.683
Peak Ankle Power F 1.74 £ 2.37 0.77 + 1.08 1.62 + 2.05
Propulsion 1 (L) M 0.74 £ 0.83 1.35+1.25 0.89+0.43
p-value 0.853 0.063 0.489
F+M -1.07 + 0.65 -0.52 +0.35 -0.66 + 0.46 0.013 0.015 0.092 1.000
Peak AnklePower F -1.39+ 0.56 -0.46 + 0.33 -0.58 + 0.24
Absorption 3 (L) M -0.74 £ 0.59 -0.58 + 0.37 -0.74 £ 0.62
p-value 0.043 0.340 0.931
F+M 0.26 + 0.19 0.26 + 0.10 0.34 £ 0.19 0.219
Peak Ankle Power F 0.18 £ 0.10 0.26 £ 0.09 0.36 £ 0.21
Propulsion 3 (L) M 0.33+0.24 0.25+0.11 0.32+0.16
p-value 0.190 0.666 0.888
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F+M -0.54 + 0.40 -1.49+£1.30 -1.46 + 1.20 0.006 0.022 0.017 1.000
Peak Knee Power Ab: F -0.42 +0.31 -1.68+ 1.64 -1.94 + 1.47
sorption 1 (L) M -0.66 + 0.45 -1.29+0.91 -1.04 £ 0.74
p-value 0.218 0.931 0.277
F+M 0.40 £ 0.54 0.44 + 0.37 1.16 £ 0.88 0.002 1.000 0.001 0.036
Peak Knee Power Prc F 0.59£0.73 0.49£0.42 1.14 £ 0.83
pulsion 1 (L) M 0.21+£0.10 0.40+0.34 1.17 £ 0.97
p-value 0.393 0.489 1.000
F+M -0.24 £ 0.16 -0.58 £ 0.34 -0.54 £ 0.42 <0.001 0.001 0.008 1.000
Peak Knee Power Ab: F -0.21+£0.16 -0.45+0.21 -0.51+0.34
sorption 3 (L) M -0.26 £ 0.17 -0.70+£0.41 -0.58 + 0.51
p-value 0.436 0.161 0.815
F+M 0.42 £ 0.46 0.84 + 0.83 1.12 £ 0.69 0.007 0.675 0.005 0.191
Peak Knee Power Prc F 0.25+0.22 0.97 + 0.69 1.07 £ 0.69
pulsion 3 (L) M 0.59 +0.57 0.70 £ 0.97 1.16 £ 0.73
p-value 0.089 0.436 0.796
F+M -0.62 £ 0.24 -0.87 £ 0.59 -1.35+0.74 0.003 0.851 0.002 0.069
Peak Hip Power Ab- F -0.76 £ 0.22 -1.06 £ 0.70 -1.22 +0.57
sorption 1 (L) M -0.48 £ 0.19 -0.69 £ 0.41 -1.47 +0.89
p-value 0.009 0.258 0.666
F+M 0.28+0.21 0.95+0.77 1.33+£0.80 <0.001 0.003 <0.001 0.462
Peak Hip Power Pro- F 0.24 +0.12 1.14 £ 1.00 1.46 £ 0.91
pulsion 1 (L) M 0.33+0.28 0.75+0.42 1.20+£0.71
p-value 0.353 0.666 0.605
F+M -0.46 £ 0.34 -0.64 £ 0.43 -0.64 + 0.36 0.218
Peak Hip Power Ab- F -0.43+0.33 -0.79 £ 0.45 -0.65 + 0.39
sorption 3 (L) M -0.49+£0.35 -0.49+£0.38 -0.64 + 0.35
p-value 0.673 0.139 0.944
F+M 0.50 £ 0.41 0.75+ 0.55 1.23+£0.79 0.003 0.447 0.002 0.180
Peak Hip PowePro- F 0.26 £ 0.16 0.58 + 0.38 1.08 £ 0.70
pulsion 3 (L) M 0.75+0.44 0.93+0.65 1.37 £ 0.89
p-value 0.007 0.222 0.340
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Table 4.16. TSLP Loading and Power

Table 4.16.Comparisons of GRF (BW), loading rate (BW/s) and joint powers (watts) (in mean + standard deviation) during the TSLdraderseand
among experiendevels (NEW vs. REC vs. PRO). The former comparisons were conducted byWhitmey/independenttests and the latter ones were
conducted by KruskalVallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variabe Gender NEW REC PRO p-value NEWv.REC __NEW v. PRO RECV PRO
F+M 1.18 £+ 0.12 1.10+0.11 1.06 +£0.11 0.003 0.046 0.004 1.000
Peak Vertical GRF 1 F 1.21 +£0.15 1.08 + 0.05 1.01+0.11
(L) M 1.16 + 0.07 1.13+0.15 1.11 + 0.09
p-value 0.529 0.796 0.050
F+M 1.09 + 0.08 1.06 + 0.06 1.02 +£ 0.04 0.008 1.000 0.010 0.066
Peak Vertical GRF 3 F 1.08 + 0.06 1.04 + 0.06 0.99 + 0.03
(L) M 1.09 + 0.10 1.09 + 0.06 1.04 £ 0.03
p-value 0.436 0.113 0.004
F+M 3.18+1.55 3.58+1.30 3.09+1.31 0.329
. F 3.49+1.61 3.39+1.36 3.44 + 1.67
Loading Rate 1 (L) M 2.88 + 1.50 3.79 £ 1.27 2.73+0.78
p-value 0.315 0.541 0.387
F+M 5.84 + 3.25 439+ 251 2.00+1.06 <0.001 0.780 <0.001 0.005
. F 6.02 +£2.94 3.73+1.83 2.10+1.13
Loading Rate 3 (L) M 5.66 + 3.70 5.06 + 3.01 1.90 + 1.05
p-value 0.684 0.436 0.666
F+M -0.88 + 0.28 -0.83+0.43 -0.86 + 0.37 0.910
Peak Ankle Power F -0.87 £ 0.30 -0.78 £ 0.34 -0.83+0.39
Absorption 1 (L) M -0.89 + 0.27 -0.88 + 0.52 -0.89 + 0.36
p-value 0.854 0.629 0.764
F+M 0.68 + 0.84 0.65 + 0.39 0.97 £+ 0.78 0.040 0.273 0.041 1.000
Peak Ankle Power F 0.84 + 1.00 0.59+0.19 0.93+0.95
Propulsion 1 (L) M 0.55+0.70 0.72+£0.54 1.00 + 0.64
p-value 0.400 1.000 0.340
F+M -0.89 + 0.60 -0.51 + 0.39 -0.46 + 0.32 0.047 0.126 0.082 1.000
Peak Ankle Power F -1.07 + 0.55 -0.48 + 0.33 -0.51+0.28
Absorption 3 (L) M -0.71+0.63 -0.54 + 0.46 -0.41 + 0.37
p-value 0.105 0.931 0.190
F+M 0.29+0.19 0.31+0.15 0.35+0.23 0.622
Peak Ankle Power F 0.21+£0.10 0.31+£0.16 0.37 £ 0.27
Propulsion 3 (L) M 0.37+0.23 0.30+0.14 0.33+0.19
p-value 0.123 1.000 1.000
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F+M -0.69 £ 0.52 -1.79+ 155 -1.76 + 1.40 0.008 0.016 0.035 1.000
Peak Knee Power Ab: F -0.55 + 0.50 -2.12+1.83 -2.04 + 1.56
sorption 1 (L) M -0.83+0.53 -1.46 £ 1.22 -1.49 + 1.26
p-value 0.315 0.297 0.489
F+M 0.36 + 0.53 0.50 + 0.50 0.93 + 0.64 0.002 0.469 0.001 0.123
Peak Knee Power Prc F 0.50£0.72 0.57+0.44 1.02+0.64
pulsion 1 (L) M 0.22£0.15 0.43 +0.56 0.84 + 0.66
p-value 0.315 0.222 0.605
F+M -0.23+£0.15 -0.59 £ 0.32 -0.53 + 0.38 <0.001 <0.001 0.018 0.843
Peak Knee Powekb- F -0.19+0.14 -0.44 £ 0.23 -0.37 £ 0.17
sorption 3 (L) M -0.27 £ 0.15 -0.74 £ 0.33 -0.69 = 0.47
p-value 0.280 0.077 0.222
F+M 0.44 + 0.50 0.92 +0.96 1.19+0.85 0.010 0.853 0.008 0.176
Peak Knee Power Prc F 0.20+0.13 1.28+1.08 1.26 +0.91
pulsion 3 (L) M 0.68 £ 0.61 0.56 +0.71 1.13+0.84
p-value 0.009 0.258 0.796
F+M -0.66 + 0.45 -0.94 £ 0.54 -1.65 +0.82 <0.001 0.272 <0.001 0.030
Peak Hip Power Ab- F -0.84 + 0.56 -1.19+ 0.60 -1.45+ 0.65
sorption 1 (L) M -0.49 £ 0.23 -0.68 £ 0.33 -1.86 + 0.96
p-value 0.063 0.077 0.546
F+M 0.35+0.25 1.04 £ 0.80 1.34 £ 0.63 <0.001 0.002 <0.001 0.471
Peak Hip Power Pro- F 0.30 £ 0.26 1.06 £ 0.89 1.37 £ 0.59
pulsion 1 (L) M 0.41+0.25 1.03+0.76 1.31 £ 0.69
p-value 0.247 0.815 0.931
F+M -0.47 £ 0.31 -0.83 £ 0.47 -0.69 + 0.38 0.017 0.016 0.177 1.000
Peak Hip Power Ab- F -0.42£0.21 -1.10+£0.54 -0.88 + 0.39
sorption 3 (L) M -0.52 + 0.39 -0.57 £ 0.19 -0.49 + 0.28
p-value 0.684 0.063 0.040
F+M 0.62 + 0.66 0.79+0.41 1.13+0.82 0.031 0.244 0.030 1.000
Peak Hip Power Pro- F 0.20+£0.12 0.67 £ 0.39 0.70+0.35
pulsion 3 (L) M 1.05+0.70 0.91+041 1.55 + 0.96
p-value 0.002 0.190 0.050




Table 4.17. TSR Loading and Power
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Table 4.17.Comparisons of GRF (BW), loading rate (BW/s) and joint powers (watts) (in mean + standard deviation) during the TSR éretersesngl
among experience levels (NEW vs. REC vs. PRO). The former comparisons were conducted-byhitiaeylindependentttess and the latter ones were
conducted by KruskalVallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 1.26 + 0.16 1.11 +0.09 1.10+0.10 <0.001 0.003 0.001 0.969
PeakVertical GRF 1 F 1.31+0.18 1.15+0.11 1.08 £ 0.13
(R) M 1.21+0.13 1.08 + 0.07 1.11 + 0.06
p-value 0.123 0.190 0.605
F+M 1.14+£0.14 1.08 + 0.07 1.03 + 0.03 0.012 1.000 0.011 0.117
Peak Vertical GRF 3 F 1.17 +0.11 1.08 + 0.07 1.04 + 0.02
(R) M 1.12 £ 0.17 1.07 £ 0.07 1.02 £ 0.03
p-value 0.035 0.546 0.190
F+M 3.85+2.52 4.47 £ 2.02 3.77+1.61 0.225
. F 4.39 £ 2.59 455+ 2.20 3.95+2.03
Loading Rate 1 (R) M 3.31+2.46 4.39 + 1.95 3.58 + 1.15
p-value 0.218 1.000 0.796
F+M 6.44 + 3.61 343271 2.14 + 0.86 <0.001 0.020 <0.001 0.906
. F 6.93 £2.65 3.40 + 2.89 1.84 £ 0.60
Loading Rate 3 (R) M 5.94 + 4.47 3.45+ 2.68 2.43+1.00
p-value 0.436 0.730 0.340
F+M -0.92 + 0.64 -0.99+1.10 -0.91 + 0.70 0.918
Peak Ankle Power F -1.40 £ 0.50 -1.26 £1.45 -0.78 £ 0.41
Absorption 1 (R) M -0.43+£0.29 -0.72 £ 0.57 -1.04+0.91
p-value <0.001 0.546 0.796
F+M 1.25+1.84 1.12+1.12 1.02 +0.70 0.195
Peak Ankle Power F 1.67 £ 2.44 1.20+1.16 1.26 + 0.84
Propulsion 1 (R) M 0.83+0.91 1.05+1.14 0.79 £ 0.48
p-value 0.497 0.666 0.297
F+M -1.21 + 0.65 -0.73+0.49 -0.75+ 0.38 0.014 0.026 0.053 1.000
Peak Ankle Power F -1.38 + 0.83 -0.65 + 0.45 -0.67 £ 0.22
Absorption 3 (R) M -1.04 +0.38 -0.81+0.55 -0.83 + 0.50
p-value 0.543 0.513 0.397
F+M 0.17+£0.11 0.25+0.16 0.23+0.15 0.273
Peak Ankle Power F 0.15+0.12 0.25+0.20 0.19+£0.15
Propulsion 3 (R) M 0.20 £ 0.09 0.25+0.13 0.27 £ 0.15
p-value 0.165 0.730 0.387
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F+M -0.47 £ 0.35 -1.42 +£2.18 -3.11+4.24 0.002 0.057 0.002 0.753
Peak Knee Power Ab: F -0.40 £ 0.35 -2.02 £ 2.97 -2.26 + 2.45
sorption 1 (R) M -0.55 + 0.36 -0.82 £ 0.67 -3.97 £ 5.53
p-value 0.353 0.370 1.000
F+M 0.58 + 0.87 0.85 +0.64 1.25 +1.07 0.017 0.173 0.017 1.000
Peak Knee Power Prc F 0.75+£1.20 1.11£0.72 1.36 +£1.17
pulsion 1 (R) M 0.40 £ 0.28 0.59 + 0.45 1.14 £+ 1.02
p-value 0.684 0.136 0.796
F+M -0.19 £ 0.15 -0.63 £ 0.42 -0.86 + 0.44 <0.001 <0.001 <0.001 0.423
Peak Knee Power Ab: F -0.17 £ 0.10 -0.58 £ 0.44 -0.77 £ 0.48
sorption 3 (R) M -0.20 £ 0.19 -0.67 £ 0.42 -0.95+ 0.40
p-value 0.796 0.730 0.190
F+M 0.23+0.14 0.41 +0.34 0.54 + 0.66 0.162
Peak Knee Power Prc F 0.21+0.11 0.51 +0.42 0.33+0.22
pulsion 3 (R) M 0.26 £ 0.17 0.31+£0.19 0.75+0.88
p-value 0.481 0.436 0.370
F+M -0.59+0.34 -0.71 £ 0.65 -1.03+0.78 0.174
Peak Hip Power Ab- F -0.78 £ 0.27 -0.82 £ 0.85 -0.70 £ 0.56
sorption 1 (R) M -0.40 £ 0.29 -0.60 + 0.39 -1.36 £ 0.84
p-value 0.007 1.000 0.063
F+M 0.40 £ 0.36 1.47 +1.85 2.88 + 2.89 <0.001 0.010 <0.001 0.136
Peak Hip Power Pro- F 0.28 £ 0.17 1.96 + 2.54 215+ 1.35
pulsion 1 (R) M 0.51 £ 0.47 0.99 £ 0.55 3.61+3.84
p-value 0.353 0.606 0.470
F+M -0.30 £ 0.23 -0.52 + 0.23 -0.71+0.31 <0.001 0.022 <0.001 0.326
Peak Hip Power Ab- F -0.42+0.28 -0.60+0.23 -0.81 +0.37
sorption 3 (R) M -0.18 £ 0.10 -0.44 £ 0.22 -0.61+0.21
p-value 0.020 0.156 0.185
F+M 0.21+0.11 0.55 + 0.36 0.88 + 0.49 <0.001 0.003 <0.001 0.042
Peak Hip Power Pro- F 0.21+0.14 0.51+0.40 0.93+0.63
pulsion 3 (R) M 0.20 £ 0.09 0.58 + 0.34 0.83+0.33
p-value 1.000 0.730 0.606




Table 4.18. TSRP Loading and Power

203

Table 4.18.Comparisons of GRF (BW), loading rate (BW/s) and joint powers (watts) (in mean * standard deviation) during the TSRBdretersesmd
among experience levels (NEW vs. REC vs. PRO). The former comparisons were conducted-byhitiaeyiindependentttegs and the latter ones were
conducted by KruskalVallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC v PRO
F+M 1.20+0.12 1.09 + 0.09 1.07+0.14 0.003 0.008 0.017 1.000
PeakVertical GRF 1 F 1.22 +0.16 1.07 £ 0.09 1.01+0.16
(R) M 1.19 + 0.09 1.11 + 0.09 1.13 +0.09
p-value 0.602 0.460 0.085
F+M 1.09 + 0.09 1.04 + 0.05 1.03 + 0.05 0.051
Peak Vertical GRF 3 F 1.12+0.11 1.03 +£ 0.06 1.01 +£0.02
(R) M 1.06 + 0.05 1.05+0.04 1.05+ 0.05
p-value 0.280 0.222 0.050
F+M 3.40+1.90 3.97 +1.37 3.35+1.24 0.109
. F 3.55+2.25 4.09 £ 1.36 3.33+1.59
Loading Rate 1 (R) M 3.24 + 1.59 3.84 +1.45 3.37 £ 0.85
p-value 1.000 0.423 0.387
F+M 6.58 + 3.68 3.69 + 3.02 2.63+1.91 0.001 0.037 0.001 0.878
. F 6.56 + 2.86 3.14 £ 2.29 2.37+1.70
Loading Rate 3 (R) M 6.61 + 4.52 4.25 + 3.66 2.89+2.16
p-value 0.684 0.489 0.546
F+M -0.78 + 0.47 -0.98 + 0.76 -0.89 + 0.68 0.803
Peak Ankle Power F -1.10+£0.34 -1.03+0.84 -0.77 + 0.66
Absorption 1 (R) M -0.45+0.32 -0.93+0.71 -1.00 £ 0.72
p-value <0.001 0.863 0.436
F+M 0.70 +£ 0.90 0.89 £ 0.79 0.75 + 0.57 0.195
Peak Ankle Power F 0.83+1.21 0.99 + 0.98 0.77 £ 0.63
Propulsion 1 (R) M 0.59 £ 0.52 0.77 £ 0.54 0.74 £ 0.54
p-value 0.447 0.963 0.605
F+M -1.02 + 0.69 -0.57 £ 0.38 -0.75+0.51 0.069
Peak Ankle Power F -1.27 + 0.81 -0.55 + 0.39 -0.61 + 0.29
Absorption 3 (R) M -0.77 £ 0.47 -0.60 + 0.38 -0.89 + 0.65
p-value 0.165 0.796 0.297
F+M 0.19+0.13 0.27 £+ 0.16 0.22+0.14 0.299
Peak Ankle Power F 0.16 £ 0.14 0.23+0.12 0.17+£0.14
Propulsion 3 (R) M 0.22 +£0.13 0.31+0.18 0.26 £ 0.12
p-value 0.165 0.258 0.161
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F+M -0.72 £ 0.57 -1.22 £0.75 -1.46 £ 1.03 0.013 0.081 0.019 1.000
Peak Knee Power Ab: F -0.62 + 0.49 -1.26 £ 0.56 -1.24 + 0.62
sorption 1 (R) M -0.82 £ 0.65 -1.20 £ 0.93 -1.65+1.31
p-value 0.579 0.673 0.963
F+M 0.50 + 0.53 0.64 + 0.43 0.85 + 0.65 0.049 0.337 0.048 1.000
Peak Knee Power Prc F 0.63 £ 0.66 0.78 £ 0.38 0.96 £ 0.76
pulsion 1 (R) M 0.38 + 0.34 0.50+0.44 0.73 £ 0.54
p-value 0.315 0.136 0.605
F+M -0.25+0.21 -0.57 £ 0.29 -0.84 + 0.38 <0.001 0.003 <0.001 0.200
Peak Knee Power Ab F -0.22 £0.13 -0.47 £0.13 -0.70 £ 0.23
sorption 3 (R) M -0.27 £ 0.28 -0.67 £ 0.38 -0.98 + 0.46
p-value 0.590 0.149 0.129
F+M 0.24 +0.16 0.23+0.21 0.26 + 0.19 0.943
Peak Knee Power Prc F 0.23+£0.18 0.28 £ 0.27 0.24 £0.19
pulsion 3 (R) M 0.25+0.14 0.18 £ 0.10 0.27£0.21
p-value 0.393 0.340 0.730
F+M -0.67 + 0.41 -0.75 + 0.45 -1.04 + 0.67 0.185
Peak Hip Power Ab- F -0.86 + 0.47 -0.91 +0.32 -0.94 + 0.66
sorption 1 (R) M -0.47 £0.23 -0.60 £ 0.53 -1.13+0.69
p-value 0.035 0.063 0.730
F+M 0.45 £ 0.32 1.49+1.05 217+ 1.42 <0.001 <0.001 <0.001 0.583
Peak HipPower Pro- F 0.34+0.14 1.80+1.32 2.10+ 1.53
pulsion 1 (R) M 0.56 £ 0.42 1.18 + 0.60 2.24 +1.39
p-value 0.353 0.436 0.666
F+M -0.32 + 0.22 -0.52 + 0.29 -0.60 + 0.30 0.003 0.053 0.003 1.000
Peak Hip Power Ab- F -0.39+0.26 -0.68 + 0.30 -0.65+£ 0.36
sorption 3 (R) M -0.24 £ 0.16 -0.36 £ 0.16 -0.55+0.24
p-value 0.247 0.008 0.436
F+M 0.22 +0.10 0.58 + 0.42 0.79 + 0.42 <0.001 0.003 <0.001 0.361
Peak Hip Power Pro- F 0.22 +£0.10 0.57 + 0.46 0.73+0.27
pulsion 3 (R) M 0.23+0.11 0.59 + 0.40 0.85+ 0.54
p-value 1.000 0.931 0.489




Table 4.19. BSR Sagittal Plane Mom

205

Table 4.19.Comparisons of peak sagittal plane joint moments (in mean + standard deviation and Nm/ kg) during the BSR between gendegsexperi-
ence levels (NEW vs. REC vs. PRO). The former caispas were conducted by Mafhitney/independertttests and the latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 0.08+015  -009+016  -0.19+0.25 0.418
Peak Ankle Dorsi- F 2001+002  -012+020  -0.13+0.22
flexion M 017+020  -006+0.11  -0.26 + 0.27
p-value 0.002 0.541 0.161
F+M 0.82 + 0.52 0.78 + 0.49 0.54 + 0.49 0.202
Peak Ankle Plantar- F 1.11+£0.14 0.63 + 0.45 0.64 + 0.46
flexion M 0.53 + 0.60 0.93 + 0.51 0.43 + 0.52
p-value 0.143 0.161 0.436
F+M 2010+020  -019+024  -0.19+0.25 0.282
. = 2010+0.14  -018+026  -0.27+0.30
Peak Knee Flexion M 0.09+026  -020+023  -0.11+0.17
pvalue 0.353 0.931 0.258
F+M 0.84 + 0.75 0.61 + 0.68 0.61 + 0.53 0.493
. F 0.33 + 0.17 0.50 + 0.45 0.37  0.41
Peak Knee Extension ), 1.35 + 0.77 0.72 + 0.86 0.85 + 0.55
p-value 0.009 0.931 0.031
F+M 107+103  -084+075  -1.04+ 059 0.240
. . F 038+010  -083+068  -0.90+ 055
Peak Hip Flexion M 1.77+1.09  -085+085  -1.18+062
p-value 0.015 0.796 0.340
F+M 0.14 + 0.19 0.15 + 0.21 0.12 + 0.21 0.730
. . F 0.12 + 0.12 0.17 + 0.21 0.17 + 0.25
Peak Hip Extension , 0.16 + 0.25 0.14 +0.21 0.07 +0.15
p-value 0.853 0.605 0.546




Table 4.20. BSR Frontal Plane Joint Mom
Table 4.20.Comparisons of peak frontal plane joint moments (in mean * standard deviation and Nm/ kg) during the BSR between gamders exykri-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byWhianey/independertttests and theatter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
FrM 2011+ 0.16 042 +0.47  -0.67+0.56 0.005 0.079 0.005 1.000
. F -0.05 + 0.05 062 +058  -0.69+0.64
Peak Ankle Inversion 20.19 + 0.21 022+021  -0.65+0.50
p-value 0.146 0.387 0.863
FrM 0.26 +0.36 0.13+017 0.12 + 0.15 0521
. F 0.13 + 0.07 0.08 + 0.09 0.08  0.15
Peak Ankle Eversion 0.40 + 0.49 0.19 + 0.21 0.16 + 0.14
p-value 0.400 0.258 0.236
F+M -0.45 + 0.56 072+076  -117+0.72 0.004 1.000 0.003 0.050
. F -0.10 + 0.06 2099+086  -1.10+0.76
Peak Knee Adduction -0.81 + 0.61 -0.45+057  -1.25+0.72
pvalue 0.011 0.094 0.863
F+M 0.50 + 0.33 0.38 + 0.26 0.39+0.33 0.449
. = 0.42+0.18 0.25 + 0.28 0.26 + 0.26
Peak Knee Abduction 0.58 +0.44 0.52 + 0.15 0.51+ 0.36
p-value 0.720 0.050 0.113
F+M 042 + 0.53 2080+089  -1.35+ 0.89 0.004 1.000 0.003 0.075
. . F -0.08 + 0.06 105+096  -1.33+1.00
Peak Hip Adduction 0.76+058  -055+078  -1.36+0.83
p-value 0.011 0.136 0.931
F+M 0.99 + 0.42 0.78 + 0.24 0.72 + 0.59 0.181
. . F 0.78 = 0.25 0.71+ 0.32 0.56 + 0.59
Peak Hip Abduction 1.21 + 0.46 083+016  0.89+057
p-value 0.052 0.606 0.297
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Table 4.21. BSR Transverse Plane Mom

Table 4.21.Comparisons of peak transverse plane joint moments (in mean + standard deviation and Nm/ kg) during the BSR betwerad gerateyeape-
rience levels (NEW vs. REC vs. PRO). The former comparisons were conducted by\Manay/independertttests and th latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC V. PRO
F+M -0.07 + 0.06 -0.07 £ 0.05 -0.15+£ 0.08 0.001 1.000 0.003 0.004
Peak Ankle Internal F -0.05 £ 0.05 -0.08 £ 0.04 -0.16 £ 0.09
Rotation M -0.10 £ 0.06 -0.06 £ 0.06 -0.14 £ 0.06
p-value 0.105 0.297 0.730
F+M 0.10 = 0.06 0.11 + 0.05 0.09 + 0.06 0.410
Peak Ankle External F 0.07 £ 0.04 0.08 £0.03 0.10 £ 0.07
Rotation M 0.12 £ 0.08 0.14 + 0.04 0.08 + 0.06
p-value 0.122 0.004 0.642
F+M -0.04 £ 0.06 -0.14 + 0.17 -0.26 +0.19 <0.001 0.113 <0.001 0.103
Peak Knee Internal F -0.02 +0.01 -0.20 £ 0.20 -0.26 £ 0.18
Rotation M -0.07 £ 0.08 -0.08 £ 0.10 -0.26 £ 0.21
p-value 0.243 0.222 0.931
F+M 0.11 + 0.07 0.10 + 0.08 0.06 + 0.07 0.124
Peak Knee External F 0.10 £ 0.05 0.04 £ 0.05 0.06 £ 0.06
Rotation M 0.13+0.10 0.16 + 0.06 0.07 £ 0.07
p-value 0.549 <0.001 0.679
F+M -0.07 £ 0.05 -0.07 £ 0.06 -0.09 + 0.07 0.467
Peak Hip Internal Ro- F -0.05+0.03 -0.08 £ 0.05 -0.09 = 0.09
tation M -0.09 £ 0.06 -0.07 £ 0.07 -0.09 £ 0.05
p-value 0.218 0.546 0.796
F+M 0.10 + 0.08 0.14 + 0.13 0.18 + 0.15 0.191
Peak Hip External Ro- F 0.05 £ 0.02 0.13+0.14 0.13+£0.12
tation M 0.15 + 0.08 0.15+0.13 0.23+0.17
p-value 0.002 0.546 0.161




Table 4.22. BSR Sagittal Plane Angle
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Table 4.22.Comparisons of peak sagittal plane joint angles (in mean + standard deviation and degrees) during the BSR between ajaodgrs)gretience
levels (NEW vs. REC vs. PRO). The former comparisons were conducted bywhammey/independertttests and th&atter ones were conducted by Kruskal
Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 5.83 + 3.25 6.43 + 4.06 2.93 +4.78 0.034 1.000 0.114 0.049
Peak Ankle Plantar- F 5.14 + 3.66 5.80 + 3.60 3.96 + 3.53
flexion M 6.53+ 2.79 6.99 + 4.57 1.90 £ 5.80
p-value 0.739 0.743 0.489
F+M 21.30 +4.71 2162+7.32 2093+597  0.929
Peak Ankle Dorsiflex- F 21.99 + 5.68 22.05+9.31 19.66 + 5.33
ion M 20.61+3.68  21.20+518  22.21+6.61
p-value 0.528 0.812 0.381
F+M 6.27 + 7.30 5.45 + 8.84 5.02 + 6.89 0.970
. F 10.67 +7.50 11.98+659  6.10  9.49
Peak Knee Extensior 1.88 + 3.64 -1.09 + 5.16 4.05 + 3.75
p-value 0.004 <0.001 0.557
F+M 1424+906  1612+884 18.63+10.14  0.358
. F 2033+ 802  22.83+6.61 1827 +11.92
Peak Knee Flexion M 8.14 + 5.16 9.41+458  18.98+8.72
p-value 0.001 <0.001 0.887
F+M 5.02 + 4.51 6.44 + 6.17 2.06 + 6.44 0.074
. . F 532+ 4.51 5.67 + 5.37 059+ 6.77
Peak Hip Extension 472+ 4.72 720712  354+6.13
p-value 0.579 0.605 0.546
F+M 2293+ 734  4019+972 4400+ 1547 <0.001 <0.001 <0.001 0.672
. . F 2324+835  41.28+11.98 38.67 + 11.64
Peak Hip Flexion M 2262+6.63  39.00+7.39 49.33+17.59
p-value 0.856 0.646 0.149
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Table 4.23. BSR Frontal Plane Angle

Table 4.23.Comparisons of peak frontal plane joint angles (in mean * standard deviation and degrees) during the BSR between gemaiey®apdrience
levels (NBV vs. REC vs. PRO). The former comparisons were conducted by-Waiiney/independerittests and the latter ones were conducted by Kruskal
Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 327+298  -1.73+1.96 454 + 3.97 0.065
. F 482+248  257+1.89 413+ 4.26
Peak Ankle Eversion 1.73+271  -097+1.78 -4.95 + 3.87
p-value 0.029 0.139 0.605
F+M 077+271  066+1.95 2110+ 231 0.079
. F 224+1.79  -0.25+1.43 20.80 + 1.47
Peak Ankle Inversion M 0.71+2.74 1.46 + 2.07 -1.37+2.94
p-value 0.011 0.070 0.629
F+M 471+469  -958+728  -17.08+7.96  <0.001 0.111 <0.001 0.039
. F 567+432 -1001+868 -14.12+4.98
Peak KnesAbduction M 3.76+509 -9.14+6.08  -20.04+9.48
pvalue 0.353 0.931 0.136
F+M 142 +4.18 443+ 421 8.18 + 5.54 <0.001 0.149 <0.001 0.057
. = 0.76 + 5.22 512+ 3.68 8.20 + 6.55
Peak Knee Adduction 2.00 +2.93 3.73 + 4.80 8.16 + 4.74
p-value 0.493 0.501 0.990
F+M 200+441  -0.25+528 -4.84 + 6.70 0.038 0.300 1.000 0.034
. . F 338+399  -1.41+4.22 5.00 + 7.63
Peak Hip Abduction M 063+457 077+614  -459+6.09
p-value 0.105 0.074 0.796
F+M 188+439  7.70+10.07 5.66 + 5.43 0.046 0.044 0.289 0.765
. . F 1.23+3.32 3.28+ 7.41 472+4.10
Peak Hip Adduction M 261+546  12.13+10.79  6.60 + 6.62
p-value 0.842 0.040 0.297




Table 4.24. BSR Transverse Plane Angl2
Table 4.24.Comparisons of peak transverse plane joint angles (in mean * standard deviation and degrees) during the BSR betweshageodgmsxgeri-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted bWhHianey/independertttests and th latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC V. PRO
F+M 3.23+15.81 -4.45 + 10.45 6.46 £ 13.42 0.060
Peak Ankle External F 11.51 £9.15 0.17+£9.51 7.21+£14.19
Rotation M -5.05+ 17.07 -8.55 + 9.95 5.70 £ 13.42
p-value 0.015 0.086 0.819
F+M 17.12 + 15.16 11.44 +11.47 24.16 £ 13.61 0.027 0.504 0.308 0.023
Peak Ankle Internal F 24,82 £ 10.22 15.84+10.07 21.84+12.96
Rotation M 9.42 + 15.77 7.52+11.73 26.49 £ 14.61
p-value 0.018 0.140 0.486
F+M -4.52 + 11.56 -9.13 £17.32 -26.03+17.31  <0.001 0.704 <0.001 0.006
Peak Knee External F -10.82+6.33 -14.44+15.62 -26.48+15.28
Rotation M 1.77 £12.42 -3.81+18.16 -25.59 + 20.07
p-value 0.011 0.202 0.918
F+M 3.51+11.72 0.93 + 15.16 -12.33 £16.26 0.003 0.926 0.004 0.024
Peak Knee Internal F -3.57+£6.91 -6.03+£14.81 -12.94+16.80
Rotation M 10.60 + 11.41 7.88 +12.66 -11.72 + 16.70
p-value 0.005 0.240 0.666
F+M -21.72 £ 6.52 -25.91+8.64 -27.87 + 14.52 0.183
Peak Hip External Ro: F -21.37 £ 5.87 -30.79+£6.94  -28.10 £ 15.27
tation M -22.08 £ 7.42 -20.41+7.09 -27.63 + 14.65
p-value 0.912 0.004 0.931
F+M -12.91+8.05 -14.64+1254 -17.51+ 14.22 0.486
Peak Hip Internal Ro- F -14.22 £+ 6.04 -20.74 £ 10.39 -18.42+15.24
tation M -11.60 £ 9.82 -8.55+11.94 -16.60 £ 13.99
p-value 0.482 0.035 0.795




Table 4.25. BSRP Sagittal Plane Mom
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Table 4.25.Comparisons of peak sagittal plane joint moments (in mean + standard deviation and Nm/ kg) during the BSRP betweern genolegsexiperi-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byianey/independertttests and thiatter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 0.18+028  -008+012  -0.27 +0.35 0.354
Peak Ankle Dorsi- F 001+002  -008+015  -0.16 +0.27
flexion M -0.37+£0.32 -0.08 £ 0.09 -0.38 £ 0.41
p-value 0.004 0.776 0.321
F+M 0.69 + 0.55 0.79 + 0.54 0.54 + 0.52 0.328
Peak Ankle Plantar- F 1.14 £ 0.13 0.75 + 0.45 0.58 + 0.46
flexion M 0.25 + 0.42 0.85 + 0.69 0.50 + 0.61
p-value 0.002 0.529 0.673
F+M 005+013  -035+032  -0.29+0.31 0.011 0.014 0.082 1.000
. F -0.13 +0.14 040+030  -035+0.28
Peak Knee Flexion M 0.02 + 0.06 0.28+0.37  -0.21+0.35
p-value 0.006 0.529 0.370
F+M 1.02 + 0.97 0.46 + 0.46 0.61+ 0.56 0.192
. F 0.26+0.18 0.32+0.36 0.39 + 0.42
Peak Knee Extension ), 1.78 + 0.83 0.66 +0.56 0.85 + 0.62
pvalue 0.001 0.388 0.200
F+M 129+117 -084+062  -092+062 0.651
. . = 031+013  -077+058  -0.81+056
Peak Hip Flexion M 227+086  -095+071  -1.05+071
p-value <0.001 0.607 0.541
F+M 0.10+ 0.13 0.20 + 0.24 0.15+ 0.23 0.322
. . = 017+0.12 0.23+0.20 0.18 + 0.21
Peak Hip Extension M 0.02 + 0.10 0.16 + 0.32 0.12 + 0.26
p-value 0.011 0.328 0.423




Table 4.26. BSRP Frontal Plane Mom
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Table 4.26.Comparisons of peak frontal plane joint moments (in mean + standard deviation and Nm/ kg) during the BSRP between gendegsepebri-
ence levels (NEWs. REC vs. PRO). The former comparisons were conducted by-Waitney/independertttests and the latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M -0.48 + 0.65 0.75+082  -0.63+064 0.503
. F 0.03+0.02 080+ 087  -0.58 + 0.60
Peak Ankle Inversion ), 0.94+066  -068+082  -068+0.71
p-value <0.001 0.864 0.606
F+M 0.12 + 0.19 0.05 * 0.10 0.16 * 0.24 0.609
. F 0.11 + 0.05 0.05+0.11 0.11+0.18
Peak Ankle Eversion 013+ 0.28 004+009  023+029
p-value 0.093 1.000 0.606
F+M -0.70 + 0.80 101+096  -1.08+0.72 0.224
. F -0.09 + 0.03 1.08+099  -0.96+0.72
Peak Knee Adduction -1.31+0.72 0.90+0.99  -1.23+0.73
pvalue 0.003 0.529 0.606
F+M 0.42 + 0.39 0.23 + 0.28 0.40 + 0.37 0.201
. F 0.42 + 0.17 0.24 + 0.33 0.37 + 0.39
Peak Knee Abduction 0.42 + 0.54 0.21+0.18 0.44 + 0.38
pvalue 0.387 1.000 0.606
F+M 20.66 + 0.77 115+ 1.10  -1.25+0.92 0.096
. . F 20.07 + 0.04 121+1.10  -1.17+0.97
Peak Hip Adduction 1.25 40.71 1.04+119  -133+0092
p-value 0.004 0.776 0.815
F+M 0.72 + 0.47 0.45 + 0.39 0.69 + 0.55 0.241
. . F 0.76 * 0.25 0.45 + 0.47 0.55 + 0.52
Peak Hip Abduction 0.68 + 0.63 045+028  084+058
p-value 0.736 0.978 0.290
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Table 4.27. BSRP Transverse Plane Mom

Table 4.27.Comparisons of peak transverse plane joint moments (in mean * standard deviation and Nm/ kg) during the BSRP betwerd geraieys
experience levels (NEW vs. REC vs. PRO). The former comparisons were conducted ByMaray/independertttests andtte latter ones were conducted
by KruskalWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC v PRO
F+M -0.06 + 0.07 -0.10 £ 0.10 -0.15 + 0.08 0.002 0.498 0.001 0.137
Peak Ankle Internal F -0.05 + 0.07 -0.11+0.11 -0.16 £ 0.10
Rotation M -0.08 + 0.07 -0.10 £ 0.09 -0.14 £ 0.04
p-value 0.136 1.000 0.888
F+M 0.10 + 0.07 0.12 +0.06 0.12 + 0.07 0.292
Peak Ankle External F 0.08 £ 0.04 0.13+0.04 0.09 + 0.03
Rotation M 0.13+0.09 0.11 £ 0.09 0.15+0.08
p-value 0.173 0.566 0.055
F+M -0.13 £ 0.15 -0.25 £ 0.30 -0.23 £0.21 0.059
Peak Knee Internal F -0.01 £ 0.02 -0.26 £ 0.34 -0.21+0.17
Rotation M -0.24 £ 0.15 -0.23 £ 0.26 -0.26 + 0.26
p-value 0.006 1.000 0.673
F+M 0.09 + 0.07 0.08 + 0.08 0.08 + 0.09 0.963
Peak Knee External F 0.11 + 0.05 0.08 £ 0.07 0.05 +0.05
Rotation M 0.06 £ 0.08 0.09+0.11 0.12+0.11
p-value 0.222 0.864 0.236
F+M -0.07 + 0.08 -0.07 £ 0.06 -0.09 + 0.06 0.400
Peak Hip Internal Ro- F -0.04 £ 0.04 -0.07 £ 0.06 -0.09 = 0.08
tation M -0.10 £ 0.10 -0.07 £ 0.07 -0.09 +0.03
p-value 0.161 0.776 0.743
F+M 0.11 + 0.09 0.14+0.14 0.16 + 0.12 0.337
Peak Hip External Ro: F 0.04 £ 0.03 0.15+£0.16 0.11 £ 0.09
tation M 0.17 £ 0.09 0.13+0.10 0.22+0.12
p-value 0.004 1.000 0.059




Table 4.28. BSRP Sagittal Plane Angle
Table 4.28.Comparisons of peak sagittal plane joint angles (in mean * standard deviation and degrees) during the BSRP betweeth @yaodgrexgrerience

levds (NEW vs. REC vs. PRO). The former comparisons were conducted by\Maitmey/independerittests and the latter ones were conducted by Kruskal
Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 6.35 + 3.47 354+ 7.43 0.71 + 6.05 0.021 0.425 0.017 0.429
Peak Ankle Plantar- F 6.09 + 3.02 0.26 + 7.01 0.34 + 5.36
flexion M 6.60 + 4.04 8.46 + 5.26 1.89 + 6.92
p-value 0.931 0.026 0.277
F+M 2134+489  1954+674 2067 +654 0457
Peak Ankle Dorsiflex- F 22.48 +5.13 19.43 + 8.40 17.62 + 4.53
ion M 2020+ 4.66  19.72+3.78  24.09 +7.01
p-value 0.387 0.388 0.036
F+M 721+ 7.74 8.79+9.28 7.53 + 7.60 0.363
. = 10.77+9.28  1424+548 843+ 1017
Peak Knee Extensior 3.64 + 3.54 0.62+7.72 6.51 + 3.41
p-value 0.113 <0.001 0.370
F+M 1521+7.85  1831+847 2136+810 0074
. F 19.47 +857  23.68+4.62  21.49+9.01
Peak Knee Flexion M 10.95+4.08  10.24+6.04  21.21+7.55
p-value 0.016 <0.001 0.946
F+M 5.79 + 5.01 5.01+7.22 1.44 + 6.54 0.106
. . F 4.95+ 4.74 3.13+5.65 164+576
Peak Hip Extension 6.63 % 5.41 783+888  490+581
p-value 0.493 0.230 0.034
F+M 2489+800 41.74+10.66 43.42+1533  <0.001 0.001 <0.001 1.000
. . F 2500+ 845  41.82+10.66  39.46 + 9.83
Peak Hip Flexion M 23.78+7.86  41.62+12.42 47.88 + 19.60
p-value 0.573 0.974 0.272
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Table 4.29. BSRP Frontal Plane Angle:

Table 4.29.Comparisons of peak frontal plane joint angles (in mean * standard deviation and degrees) during the BSRP between gedey € gnerience
levels (NEW vs. REC vs. PRO). The former comparisons were conducted bywhammey/independertttests and th&atter ones were conducted by Kruskal
Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 285+278  -1.70+225 -3.92 + 2.90 0.183
. F 308+289  -2.99+135 317+ 1.87
Peak Ankle Eversion 1.71+226  0.04 +2.09 -4.67 + 3.65
p-value 0.077 0.005 0.574
F+M 072+261  044+245 1.73+2.75 0.081
. F 186+237  -061+219 21.89 + 2.04
Peak Ankle Inversion 0.40 + 2.46 1.84 +2.18 -1.55 + 3.53
p-value 0.065 0.060 0.808
F+M 486+395 -1000+7.38 -1657+7.76  <0.001 0.083 <0.001 0.019
. F 729+297  -1059+7.31 -15.14+6.96
Peak Knee Abduction 244+333  -913+809  -18.19+8.76
pvalue 0.006 0.776 0.541
F+M 1.14 + 3.69 3.87+5.01 6.78 * 4.69 0.002 0.235 0.002 0.198
. = 2036+3.77  4.06<637 6.25 + 4.90
Peak Knee Adduction 2.64+3.11 3.58 + 2.30 7.38+4.70
p-value 0.084 0.863 0.635
F+M 132+493  -0.69+4.11 586 + 6.85 0.019 0.984 0.053 0.036
. . F 308+421  -1.38+3.30 -6.10 + 8.24
Peak Hip Abduction M 044+520  022+518  -550+ 544
p-value 0.136 0.345 1.000
F+M 334+506  6.69+10.63 4.66 + 4.87 0.451
. . F 2.06 + 3.15 3.11+ 852 479+ 412
Peak Hip Adduction M 462+639 12.07+11.94 451 +590
p-value 0.730 0.328 0.963
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Table 4.30. BSRP Transverse Plane Angie

Table 4.30.Comparisons of peak transverse plane joint angles (in mean * standard deviation and degrees) during the BSRP betveeehageodgrsxperi-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byWianey/independertttests andhe latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Variable

Gender

Posthocp-value

NEW REC PRO pvalue —GEWV REC  NEWv.PRO _RECv. PRO
F+M 3.11 £ 14.02 1.09 + 20.41 8.35+ 12.52 0.220
Peak Ankle External F 9.15+10.70 8.65 + 22.53 9.95+10.01
Rotation M -2.93 + 14.87 -10.24 £ 9.89 6.54 + 15.39
p-value 0.066 0.078 0.593
F+M 15.44 + 12.85 15.69 + 19.93 24,74 + 13.28 0.070
Peak Ankle Internal F 20.73+12.44 25.11 + 18.66 24.47 £ 13.19
Rotation M 10.14 + 11.53 1.55+ 12.46 25.04 + 14.29
p-value 0.050 0.008 0.963
F+M -6.69 + 9.13 -12.01 £ 1857 -26.12+17.91 0.002 0.699 0.002 0.040
Peak Knee External F -10.33+7.01 -15.25+16.82 -25.28 +15.41
Rotation M -3.05+9.91 -7.14+2158 -27.08+21.45
p-value 0.161 0.328 0.815
F+M 2.18 + 10.98 -258+16.79 -15.73+17.28 0.003 0.750 0.003 0.053
Peak Knee Internal F -3.13+6.75 -7.78 £16.48 -15.19 £ 15.02
Rotation M 7.48 +12.14 5.23 +15.28 -16.34 + 20.59
p-value 0.077 0.272 0.743
F+M -2228+7.24 -2447+1235 -24.02+12.36 0.823
Peak Hip External Ro: F -21.50 £ 5.86 -29.67 £8.15 -23.75+ 11.68
tation M -23.07£8.69 -16.68+14.13 -24.29+13.82
p-value 0.660 0.041 0.933
F+M -12.91+8.75 -1396+12.33 -17.10+12.78 0.534
Peak Hip Internal Ro- F -13.76 £ 6.02 -19.53+10.55 -17.77 £13.34
tation M -12.07 £ 11.18 -5.62 + 10.42 -16.35 + 12.99
p-value 0.695 0.026 0.828




Table 4.31. FSL Sagittal Plane Mom
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Table 4.31.Comparisons of peak sagittal plane joint moments (in mean + standard deviation and Nm/ kg) during the FSL between gendegsexuebri-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byianey/independertttests and thiatter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 0.06+005  -003+003  -001+001  <0.001 0.018 <0.001 0.852
Peak Ankle Dorsi- F 0.05+005  -003+003  -0.01+0.01
flexion M 0.07+005  -002+003  -0.01+0.01
p-value 0.460 0.387 0.863
F+M 0.84 + 0.23 0.88 + 0.19 0.89 + 0.19 0.816
Peak AnklePlantar- F 0.78 + 0.20 0.84 +0.18 0.81 + 0.17
flexion M 0.90 + 0.24 0.91 + 0.21 0.97 +0.18
p-value 0.276 0.513 0.062
F+M 026+019  -028+016  -0.32+0.20 0.418
. = 016+011  -027+0.16 _ -0.20+ 0.12
Peak Knee Flexion M 0354021  -028+017  -0.44+0.19
pvalue 0.010 0.931 0.006
F+M 0.18 + 0.20 0.26 + 0.27 0.24 + 0.23 0.686
. F 0.27 + 0.24 0.26 + 0.33 0.38 + 0.23
Peak Knee Extension ), 0.10 + 0.13 0.25 + 0.20 0.10 + 0.13
p-value 0.095 1.000 0.006
F+M 010+012  -020+024 _ -0.36+0.36 0.039 1.000 0.035 0.338
. . F 015+013  -027+022  -0.62+0.33
Peak Hip Flexion M 005+009  -012+024  -0.10+0.15
p-value 0.065 0.094 <0.001
F+M 0.39 + 0.17 0.36 + 0.14 0.43 + 0.23 0.579
. . F 0.30 + 0.13 0.29 + 0.14 0.26 + 0.16
Peak Hip Extension , 047 +0.17 0.43 +0.10 0.59 + 0.16
p-value 0.022 0.028 <0.001




Table 4.32. FSL Frontal Plane Mom
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Table 4.32.Comparisons of peak frontal plane joint moments (in mean + standard deviation and Nm/ kg) during the FSL between gemdeig exuakrience
levels (NEW vs. REC vs. PRO). The former comparisons were conducted byWhatmey/independertttests and theatter ones were conducted by Kruskal

Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M -0.05 + 0.05 0.06+ 005  -0.04*0.05 0.422
. F -0.03 + 0.05 003+ 003  -0.01+0.02
Peak Ankle Inversion ), 0.06+006  -009+006  -0.07+0.05
pvalue 0.497 0.063 0.008
F+M 0.11 + 0.07 0.11 + 0.06 0.14 + 0.07 0.296
. F 0.12 + 0.08 0.12  0.05 0.17 * 0.05
Peak Ankle Eversion 0.11 + 0.06 0.11 + 0.07 0.11 + 0.07
p-value 0.686 0.635 0.049
F+M -0.01 + 0.03 004+ 006  -0.02+0.07 0.200
. F 20.01+0.04 0.04+0.06  -0.02 +0.09
Peak Knee Adduction 0.01+003  -004+007  -0.02+0.05
pvalue 0.497 0.730 0.605
F+M 0.42 + 0.15 052+0.16 0.54 + 0.19 0.068
. F 0.45 + 0.12 0.49 + 0.20 0.50 + 0.17
Peak Knee Abduction 0.39+0.17 0.55+ 0.11 0.58 + 0.20
pvalue 0.604 0.436 0.436
F+M 20.03 + 0.05 2004+ 006  -0.07 *0.10 0.253
. . F 20.02 + 0.05 20.02+0.05 0.00 + 0.05
Peak Hip Adduction 0.04+005  -006+006  -0.14 +0.09
pvalue 0.576 0.083 0.001
F+M 0.73+0.24 0.82+017 0.78 + 0.24 0.465
. . F 0.80 + 0.17 0.83+0.21 0.75 * 0.26
Peak Hip Abduction M 0.66 + 0.29 0.80 + 0.14 0.82 + 0.22
p-value 0.239 0.714 0.556
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Table 4.33. FSL Transverse Plane Mom

Table 4.33.Comparisons of peak transverse plane joint moments (in mean + standard deviation and Nm/ kg) during the FSL betwead gemuteyeaperi-
ence levels (NEW vs. REC vs. PRO). The formmmparisons were conducted by Mawhitney/independertttests and the latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC v PRO
F+M -0.01 + 0.01 -0.01 + 0.02 -0.02 + 0.02 0.519
Peak Ankle Internal F 0.00+£0.01 -0.01 £ 0.02 -0.01 + 0.02
Rotation M -0.01 £ 0.01 -0.01 £ 0.01 -0.02 £ 0.02
p-value 1.000 0.387 0.546
F+M 0.11 £ 0.04 0.13 £ 0.04 0.13 £ 0.06 0.467
Peak Ankle External F 0.12 +0.03 0.12 £ 0.04 0.14 £ 0.06
Rotation M 0.10 £ 0.05 0.14 £ 0.05 0.13 +0.06
p-value 0.331 0.463 0.736
F+M 0.00 £ 0.01 -0.01 + 0.02 -0.01 + 0.02 0.316
Peak Knee Internal F 0.00+0.01 -0.01 £ 0.02 -0.02 £ 0.03
Rotation M 0.00+0.01 0.00 £ 0.01 0.00 £ 0.01
p-value 0.156 0.161 0.436
F+M 0.10 + 0.03 0.12 + 0.03 0.13 + 0.05 0.123
Peak Knee External F 0.11 £0.02 0.12 £ 0.03 0.12+£0.04
Rotation M 0.09 + 0.03 0.13 + 0.03 0.13 £ 0.05
p-value 0.241 0.360 0.720
F+M -0.03 £ 0.04 -0.06 £ 0.04 -0.05 + 0.02 0.024 0.027 0.149 1.000
Peak Hip Internal Ro- F -0.04 + 0.05 -0.05 + 0.05 -0.04 £0.03
tation M -0.02 £ 0.02 -0.06 £ 0.03 -0.05+0.01
p-value 0.604 0.387 0.297
F+M 0.06 + 0.04 0.07 + 0.05 0.10 + 0.04 0.015 1.000 0.031 0.039
Peak Hip External Ro: F 0.05 £ 0.03 0.08 £ 0.06 0.10 £ 0.03
tation M 0.07 £ 0.04 0.05 +0.04 0.11 £ 0.04
p-value 0.264 0.304 0.520




Table 4.34. FSL Sagittal Plane Angle:
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Table 4.34.Comparisons of peak sagittal plane joint angles (in mean = standard deviation and degrees) during the FSL between asmheregnelience
levels (NEW vs. REC vs. PRO). The former comparisons were conducted bywhammey/independertttests and th&atter ones were conducted by Kruskal
Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 1248+ 7.04 -1411+529 -17.43+952  0.135
Peak Ankle Plantar- F 15.00 + 831  -14.44+ 447 -22.34+10.34
flexion M 941+393  -1377+6.26 -12.51+5.90
p-value 0.041 0.799 0.023
F+M 5.14 +2.89 8.68 + 4.22 6.56 + 4.95 0.038 0.033 0.646 0.328
Peak Ankle Dorsiflex- F 6.93 + 2.07 8.35+4.40 7.64 +£6.11
ion M 3.52 + 2.62 9.01 + 4.27 5.47 + 3.47
p-value 0.006 0.750 0.369
F+M 1.84 +5.32 4.45+738  -057 +5.39 0.056
. F 3.07  4.92 197 +7.21 1.00 + 5.62
Peak Knee Extensior 0.73 + 5.67 6.92+7.08  02.13+4.96
p-value 0.353 0.161 0.228
F+M 1141+7.76 1917+ 11.67 26.10+1250  <0.001 0.061 <0.001 0.379
. F 1413+9.12  19.05+ 1527 23.79 +12.34
Peak Knee Flexion M 8.97 + 5.71 19.29+7.51  28.42+12.95
p-value 0.153 0.966 0.448
F+M 17.16+9.79  1619+933 17.72+7.30 0872
. . F 20.44+870  2019+9.71 2051+ 6.94
Peak Hip Extension 1420+1020 12.19+7.40  14.94 +6.89
p-value 0.172 0.067 0.107
F+M 35.41+862  4437+964 5449+1014 <0.001 0.017 <0.001 0.007
. . F 4113+637  49.68+9.97 57.89+ 10.35
Peak Hip Flexion M 3026+7.09  39.05+587  51.09+09.24
p-value 0.003 0.014 0.161




Table 4.35. FSL Frontal Plane Angle
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Table 4.35.Comparisons of peak frontal plane joint angles (in mean * standard deviation and degrees) during the FSL between gernalegeapdrience
levels (NEW vs. REC vs. PRO). The former comparisons were conducted byWhatmey/independertttests and theatter ones were conducted by Kruskal

Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 200+274  231+334  -290+375 0.857
. F 250+111  -3.08+ 257 406+ 4.27
Peak Ankle Eversion 1.64+367  -1.54+3.96 -1.07 + 2.03
p-value 0.065 0.136 0.027
F+M 2016+1.80 057 +2.62 -0.05 + 3.50 0.680
. F 2083+094  -004+268  -227+270
Peak Ankle Inversion M 0.44 + 2.20 1.18 + 2.55 217 +2.76
pvalue 0.127 0.336 0.003
F+M 037+365 0096+ 4.89 259 + 6.06 0.114
. F 099 +3.40  -1.28+4.82 -6.59 + 5.97
Peak Knee Abduction 0.18 + 3.95 3.19 + 4.06 1.41 + 2.51
pvalue 0.604 0.050 0.024
F+M 297+3.72 8.10 = 8.51 8.66 + 8.74 0.040 0.107 0.063 0.994
. = 1.79 + 3.56 3.82+6.08 2.44 + 457
Peak Knee Adduction 4.03+3.72  12.39+8.70 14.87 + 7.37
p-value 0.197 0.028 0.001
F+M 461+535 -1153+10.68 -22.14+857  <0.001 0.047 <0.001 0.001
. . F 469+413 -13.83+13.06 -22.99+ 7.34
Peak Hip Abduction M 4534648  -922+7.74 -21.29+10.04
p-value 0.780 0.605 0.863
F+M 0.16 + 5.43 4.44 + 4.48 458+ 9.61 0.092
. . F 0.64 + 4.23 478 + 5.47 6.44 + 8.52
Peak Hip Adduction M 026+6.64  4.09+353 2.72 + 10.77
p-value 0.730 0.754 0.428
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Table 4.36. FSL Transverse Plane Angle
Table 4.36.Comparisons of peak transverse plane joint angles (in mean * standard deviation and degrees) during the FSL betweehageadgrexaperi-

ence évels (NEW vs. REC vs. PRO). The former comparisons were conducted byWhatmey/independertttests and the latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

. Posthocp-value
Variable Gender NEW REC PRO p-value NEW V. REC NEWv.PRO RECV. PRO
F+M -0.19 + 12.97 -6.15 + 17.58 -2.65 + 18.97 0.394
Peak Ankle External F 512+6.11 -0.87 £ 18.09 9.42 +£13.18
Rotation M -4.96 + 15.80 -11.43 £16.32 -14.73 £ 16.21
p-value 0.091 0.212 0.003
F+M 11.50 + 15.83 12.27 +17.23 17.24 £ 19.55 0.783
Peak Ankle Internal F 17.08 £ 7.76 18.04 £15.84 28.83+18.61
Rotation M 6.49 £ 19.71 6.49 + 17.47 5.64 +12.80
p-value 0.150 0.161 0.007
F+M -25.04 +11.35 -23.74+11.47 -25.58+ 11.07 0.881
Peak Knee External F -22.52+8.24 -29.36+11.73 -27.36+ 13.55
Rotation M -27.32+13.61 -18.12+8.41 -23.81 + 8.35
p-value 0.372 0.033 0.513
F+M -16.02+9.62 -12.25+11.24 -11.67+11.81 0.365
PeakKnee Internal F -13.33+£8.36 -17.72+ 1252 -13.62 + 14.60
Rotation M -18.43 + 10.45 -6.78 £ 6.65 -9.72 + 8.65
p-value 0.260 0.034 0.499
F+M 3.44 +12.43 -3.73+19.69 -23.53+25.65 <0.001 0.619 <0.001 0.013
Peak Hip External Ro: F -4,21 +10.02 -10.07 £ 21.28 -39.45 + 22.29
tation M 10.32 + 10.42 2.61+16.76 -7.61 + 18.19
p-value 0.010 0.190 0.008
F+M 10.48 + 10.23 9.79+19.71 -7.55 + 24.58 0.008 0.999 0.017 0.025
Peak Hip Internal Ro- F 4.25+8.11 4,35+ 17.03 -21.54 +21.18
tation M 16.09 + 8.79 15.23 + 21.67 6.43 £ 19.88
p-value 0.007 0.253 0.011




Table 4.37. FSLP Sagittal Plane Angle:
Table 4.37.Comparisons of peak sagittal plane joint angles (in mean = standard deviation and degrees) during the FSLP betweeth @endersxgrerience
levels (NEW vs. REC vs. PRO). The former comparisons were conducted bywhammey/independertttests and th&atter ones were conducted by Kruskal
Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 1284+ 734 -1481+6.42 -1985+11.37  0.045 0.860 0.045 0.232
Peak Ankle Plantar- F 1453+ 845  -14.86+7.61 -24.96+ 13.39
flexion M 1116+ 6.02  -14.77+5.46  -14.73 + 6.04
p-value 0.436 0.796 0.258
F+M 457 + 3.39 7.40 + 3.82 4.89 + 5.65 0.107
Peak AnkleDorsiflex- F 5.94 + 2.58 6.72 £ 4.53 6.27 £ 7.15
ion M 3.21 + 3.67 8.09 + 3.06 3.50 + 3.52
p-value 0.071 0.463 0.312
F+M 152 + 5.10 314+7.64  -021+521 0.263
. = 2.17 + 3.84 0.85 + 8.52 0.74 + 5.82
Peak Knee Extensior 0.88 + 6.26 5.43+6.30  -1.15+4.67
pvalue 0.584 0.213 0.458
F+M 1092 +7.64  1719+871 1988+11.80  0.016 0.132 0.016 0.779
. F 11.90+840 17.94+11.84 17.83+11.76
Peak Knee Flexion M 9.94 + 7.09 16.45+4.43  21.93+12.18
p-value 0.579 0.727 0.479
F+M 1450+933 1428+ 1054 1960+597  0.130
. . F 17.29+10.12 19.16+ 11.09  21.30 + 6.27
Peak Hip Extension 1172800  940+7.71  17.90 547
p-value 0.189 0.046 0.239
F+M 3558+ 891 4002+ 1019 51.66+10.25  <0.001 0.419 <0.001 0.002
. . F 41.08+7.02 46.46+1051 5505+ 11.42
Peak Hip Flexion M 30.07+7.12  3357+4.09  4827+8.18
p-value 0.003 0.003 0.167




Table 4.38. FSLP Frontal Plane Angle
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Table 4.38.Comparisons of peak frontal plane joint angles (in mean * standard deviation and degrees) during the FSLP between geruhey experience
levels (NEW vs. REC vs. PRO). The former comparisons were conducted bywhammey/independertttests and th&atter ones were conducted by Kruskal
Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 209+243  -1.99+307 -3.30 + 4.39 0.431
. F 256+130  -2.42+264 5.77 + 4.60
Peak Ankle Eversion 1.63+3.22  -156+355 -0.83 + 2.45
p-value 0.190 0.190 0.011
F+M 2002+156  0.29+2.47 -0.46 + 3.30 0.670
. F 2064+1.03  -027+269 245+ 278
Peak Ankle Inversion 0.61 + 1.79 0.85 + 2.24 1.53 + 2.55
p-value 0.073 0.352 0.006
F+M 071+318 096+ 431 0.78 = 4.42 0.184
. F 1.15+3.23  -0.44 +4.85 3.85+ 454
Peak Knee Abduction -0.27 + 3.24 2.36 + 3.41 1.95 + 1.82
pvalue 0.853 0.546 0.015
F+M 3.40 = 3.23 6.81 * 6.40 7.08+6.97 0.092
. = 258 + 3.46 4.28+6.01 3.46 + 4.43
Peak Knee Adduction 4.22 +2.94 9.34 + 6.04 10.71 +7.36
p-value 0.481 0.113 0.031
F+M 462 +494 -933+11.00 -20.87+958  <0.001 0.710 <0.001 0.002
. . F 538+441 -13.98+13.61 -23.85+ 9.27
Peak Hip Abduction M 3854555  -4.67+479  -17.89+ 9.45
p-value 0.579 0.190 0.222
F+M 1.52 + 4.60 5.60 + 4.19 4.77 + 9.48 0.122
. . F 1.63 + 3.53 5.04 + 4.78 6.70 + 9.01
Peak Hip Adduction M 141+567  543+378  2.85+10.08
p-value 0.918 0.802 0.406




Table 4.39. FSLP Transverse Plane Angle
Table 4.39.Comparisons of peak transverse plane joint angles (in mean * standard deviation and degrees) during the FSLP betvwesehageadgrexperi-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byWianey/independertttests andhe latter ones were conducted by

KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC V. PRO
F+M -0.87 £ 11.64 -4.52 + 16.88 -0.08 + 17.86 0.574
Peak Ankle External F 3.64 + 6.56 0.42 + 18.15 10.67 + 13.97
Rotation M -5.39 + 14.07 -9.47 + 14.88 -10.83 + 14.93
p-value 0.082 0.224 0.006
F+M 12.04 + 14.70 10.67 + 16.81 15.44 + 19.76 0.691
Peak Ankle Internal F 16.63 + 9.38 1425+ 17.21 27.49 £ 15.80
Rotation M 7.46 £ 17.93 7.09 + 16.59 3.40 + 15.93
p-value 0.169 0.382 0.005
F+M -23.59+10.82 -23.17+10.19 -23.94+10.52 0.996
Peak Knee External F -20.60 + 8.47 -29.12+8.79 -26.36 £ 13.06
Rotation M -26.58 + 12.48 -17.21 +7.97 -21.51+£7.17
p-value 0.226 0.008 0.343
F+M -1450 £ 10.18 -12.13+10.71 -14.37 +10.89 0.774
Peak Knee Internal F -11.21 £9.65 -20.02+ 850 -16.83+13.72
Rotation M -17.79 £ 10.07 -4.24 +5.62 -11.92 + 7.08
p-value 0.153 <0.001 0.354
F+M 1.51 + 13.98 -5.33+18.11 -21.88+ 27.18 0.003 0.659 0.002 0.052
Peak Hip External Ro: F -7.50+10.98 -11.47 £16.92  -38.62 + 22.52
tation M 10.52 + 10.57 0.81 + 18.04 -5.13 £ 20.79
p-value 0.005 0.113 0.011
F+M 10.61+12.14 6.99 + 19.27 -9.31 + 24.67 0.006 0.915 0.041 0.040
Peak Hip Internal Ro- F 2.17+£8.41 0.37 £ 15.52 -23.60 = 21.53
tation M 19.04 £ 9.06 13.60 + 21.22 4.97 £19.25
p-value <0.001 0.151 0.009




Table 4.40. RSBR Sagittal Plane Mom
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Table 4.40.Comparisons of peak sagittal plane joint moments (in mean + standard deviation and Nm/ kg) during the RSBR betweerdgendegsexperi-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byianey/independertttests and thiatter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC v PRO
F+M -0.20 + 0.39 -0.14+0.21 -0.05+0.13 0.314
Peak AnkleDorsiflex- F -0.01 £ 0.03 -0.16 £ 0.24 -0.02 + 0.06
ion 1 (R) M -0.40 £ 0.49 -0.12+0.18 -0.07 £ 0.17
p-value 0.489 0.863 0.002
F+M 0.74 + 0.65 0.92 + 0.67 1.30+0.72 0.099
Peak Ankle Plantar- F 1.17+0.24 0.85+ 0.66 1.28 + 0.56
flexion 1 (R) M 0.31+£0.65 0.98 £0.72 1.33+0.89
p-value 0.796 0.546 0.011
F+M -0.05 + 0.05 -0.01 + 0.02 -0.01 + 0.03 0.012 0.021 0.054 1.000
Peak Ankle Dorsiflex- F -0.05 + 0.06 -0.01 £ 0.02 -0.02 £ 0.04
ion 2 (L) M -0.05 + 0.03 -0.02 + 0.02 -0.01 £ 0.00
p-value 0.258 0.019 0.529
F+M 0.76 + 0.26 0.88 +0.24 0.76 £ 0.20 0.215
Peak Ankle Plantar- F 0.76 £ 0.21 0.80 £ 0.23 0.66 +0.18
flexion 2 (L) M 0.77 £0.31 0.96 + 0.22 0.86 + 0.18
p-value 0.935 0.152 0.027
F+M -0.10 £ 0.16 -0.38 £ 0.49 -0.72 £ 0.53 <0.001 0.121 <0.001 0.087
Peak Knee Flexion 1 F -0.18 £ 0.15 -0.50 £ 0.64 -0.82 £ 0.63
(R) M -0.02£0.12 -0.26 £ 0.27 -0.62+£0.41
p-value 0.541 0.796 0.002
F+M 0.89+0.71 0.44 + 0.49 0.33+0.33 0.014 0.099 0.018 1.000
Peak Knee Extension F 0.40+0.20 0.43 £ 0.47 0.28 £ 0.26
1(R) M 1.39 £ 0.69 0.44 + 0.56 0.39+0.39
p-value 0.796 0.918 0.011
F+M -0.25+ 0.23 -0.23+0.20 -0.22 +0.17 0.993
Peak Knee Flexion 2 F -0.19+0.20 -0.23+0.19 -0.13+0.09
(L) M -0.30 + 0.26 -0.24 +0.22 -0.32+0.18
p-value 0.011 1.000 0.280
F+M 0.20 £0.18 0.28 £ 0.26 0.31+£0.24 0.330
Peak Knee Extension F 0.26 £0.18 0.37 £ 0.33 0.42 £ 0.28
2 (L) M 0.14+0.16 0.19+0.14 0.19+£0.13
p-value 0.024 0.340 0.143
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F+M -1.34+1.34 -1.11+1.25 -0.80 + 0.61 0.789
Peak Hip Flexion 1 F -0.37£0.17 -1.07 £ 1.14 -0.72 £ 0.52
(R) M -2.32+1.28 -1.14+1.43 -0.88+0.72
p-value 0.796 0.436 0.003
F+M 0.15+0.18 0.11+£0.20 0.28+0.21 0.061
Peak Hip Extension 1 F 0.23+0.17 0.12+0.21 0.29+0.19
(R) M 0.07 £ 0.15 0.10 +0.20 0.27 +£0.23
p-value 0.044 0.843 0.852
F+M -0.18 £ 0.09 -0.24 £ 0.17 -0.40 £ 0.24 0.003 1.000 0.003 0.059
Peak Hip Flexion 2 F -0.23+£0.09 -0.31+0.17 -0.55+ 0.25
L) M -0.14 +£ 0.06 -0.18 £ 0.16 -0.26 £ 0.12
p-value 0.006 0.063 0.029
F+M 0.40 £ 0.23 0.36 + 0.23 0.34+0.19 0.637
Peak Hip Extension 2 F 0.31+0.21 0.29 £ 0.22 0.21+£0.14
L M 0.49+0.23 0.43+0.24 0.46 + 0.15
p-value 0.002 0.258 0.105




Table 4.41. RSBR Frontal Plane Mom
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Table 4.41.Comparisons of peak frontal plane joint moments (in mean + standard deviation and Nm/ kg) during the RSBR between gendacsexeri-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byianey/independertttests and thiatter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC v PRO
F+M -0.41 +£ 0.54 -0.75+ 0.86 -0.97 £ 0.74 0.174
Peak Anklenversion F -0.03 £ 0.03 -1.00 + 0.97 -0.82 + 0.82
1(R) M -0.78 £ 0.56 -0.51+0.72 -1.11 + 0.67
p-value <0.001 0.436 0.546
F+M 0.13+0.16 0.06 £0.09 0.06 £ 0.09 0.268
Peak Ankle Eversion F 0.13 £ 0.07 0.03+£0.10 0.08 £ 0.10
1(R) M 0.14 + 0.23 0.08 £ 0.07 0.05 +0.08
p-value 0.400 0.161 0.481
F+M -0.03 £ 0.05 -0.05 + 0.06 -0.04 + 0.03 0.556
Peak Ankle Inversion F -0.02 £ 0.03 -0.04 +0.06 -0.02 + 0.02
2 (L) M -0.05 + 0.06 -0.06 + 0.06 -0.06 + 0.02
p-value 0.436 0.436 <0.001
F+M 0.11 + 0.06 0.13 + 0.08 0.12 + 0.06 0.643
Peak Ankle Eversion F 0.12 £ 0.07 0.14 £ 0.07 0.16 £ 0.06
2 (L) M 0.10 + 0.05 0.12 + 0.09 0.09 + 0.05
p-value 0.394 0.628 0.015
F+M -0.80 £ 0.99 -1.12+1.28 -1.44 £ 0.98 0.098
Peak Knee Adduction F -0.08 £ 0.05 -1.43+£1.35 -1.20 + 0.98
1(R) M -1.52 £ 0.95 -0.81+£1.20 -1.67 £ 0.98
p-value 0.009 0.161 0.546
F+M 0.26 + 0.22 0.25 + 0.26 0.29 + 0.46 0.715
Peak Knee Abduction F 0.41 +0.16 0.20 + 0.30 0.38 £ 0.57
1(R) M 0.11 + 0.17 0.29 +0.21 0.19+0.34
p-value 0.001 0.297 0.546
F+M -0.01 £ 0.03 -0.04 +£0.04 -0.05 + 0.05 0.002 0.012 0.004 1.000
Peak Knee Adduction F -1.01 £ 0.02 -0.04 £ 0.05 -0.04 £ 0.05
2 (L) M -0.01 £ 0.04 -0.04 £ 0.04 -0.05 + 0.05
p-value 0.796 0.605 0.481
F+M 0.42 +0.14 0.50 £ 0.19 0.51+0.16 0.189
Peak Knee Abduction F 0.45+0.12 0.45 +0.25 0.47 £0.18
2 (L) M 0.38£0.15 0.54+0.11 0.55+0.14
p-value 0.277 0.358 0.316
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F+M -0.79+1.01 -1.27+1.49 -2.04 £ 1.35 0.003 0.795 0.002 0.089
Peak Hip Adduction 1 F -0.06 + 0.06 -1.53+1.47 -1.85+1.43
(R) M -1.52 £ 0.98 -1.00+ 1.55 -2.23+1.32
p-value 0.005 0.222 0.931
F+M 0.54 + 0.36 0.48 + 0.42 0.38 + 0.57 0.205
Peak Hip Abduction 1 F 0.80+£0.19 0.45 + 0.53 0.39 + 0.54
(R) M 0.29 +0.30 0.52+0.30 0.36 + 0.63
p-value 0.002 0.546 0.730
F+M -0.01 £ 0.06 -0.04 + 0.05 -0.10 £ 0.08 <0.001 0.570 <0.001 0.015
Peak Hip Adduction 2 F -0.01 £ 0.06 -0.03 £ 0.06 -0.07 £ 0.05
(L) M -0.02 £ 0.07 -0.05+ 0.04 -0.12 £ 0.09
p-value 0.883 0.363 0.165
F+M 0.71+0.23 0.85+0.17 0.81+0.21 0.093
Peak Hip Abduction 2 F 0.76 £ 0.17 0.91+£0.20 0.80 £ 0.27
(L) M 0.65+0.28 0.79+0.11 0.83+0.16
p-value 0.321 0.130 0.806




Table 4.42. RSBR Transverse Plane Mom
Table 4.42.Comparisons of peak transverse plane joint moments (in mean * standard deviation and Nm/ kg) during the RSBR betweed geruiegys
experience leels (NEW vs. REC vs. PRO). The former comparisons were conducted byWhitmey/independertttests and the latter ones were conducted
by KruskalWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M -0.07 £ 0.06 -0.17 £ 0.20 -0.35+0.25 <0.001 0.713 <0.001 0.035
Peak Ankle Internal F -0.05 + 0.05 -0.22 +0.21 -0.37+0.31
Rotation 1 (R) M -0.09 +£0.07 -0.13+0.19 -0.33+£0.20
p-value 0.315 0.297 0.796
F+M 0.14 £ 0.13 0.13 £ 0.08 0.07 £ 0.10 0.051
Peak Ankle External F 0.09 + 0.07 0.16 £ 0.08 0.07 £0.08
Rotation 1 (R) M 0.19£0.17 0.09 £ 0.06 0.07 £0.12
p-value 0.280 0.161 0.796
F+M 0.00 £ 0.01 -0.01 + 0.01 -0.02 + 0.02 0.017 0.507 0.013 0.448
Peak Ankle Internal F 0.00+0.01 -0.01 £ 0.02 -0.02 £ 0.02
Rotation 2 (L) M 0.00 £ 0.01 -0.01 £ 0.01 -0.03 £ 0.02
p-value 0.631 0.605 0.222
F+M 0.11 + 0.04 0.13 + 0.05 0.14 + 0.06 0.104
Peak Ankle External F 0.12 £ 0.03 0.12 + 0.04 0.14 + 0.06
Rotation 2 (L) M 0.09 + 0.05 0.15 + 0.05 0.14 + 0.05
p-value 0.108 0.157 0.844
F+M -0.09 £ 0.12 -0.30 £ 0.36 -0.50 £ 0.34 <0.001 0.503 0.001 0.066
Peak Knee Internal F -0.02 £ 0.02 -0.36 £ 0.35 -0.43 + 0.37
Rotation 1 (R) M -0.17 £ 0.13 -0.23 £ 0.37 -0.56 + 0.32
p-value 0.009 0.297 0.546
F+M 0.10 + 0.06 0.06 +0.08 0.05 + 0.08 0.089
Peak Knee External F 0.11 + 0.05 0.04 + 0.09 0.04 £ 0.08
Rotation 1 (R) M 0.09 £ 0.07 0.09 £ 0.06 0.06 £ 0.09
p-value 0.739 0.190 0.436
F+M 0.00 £ 0.01 0.00 £ 0.01 -0.01 £ 0.01 0.079
Peak Knee Internal F 0.00+0.01 0.00 £ 0.01 -0.01 £ 0.02
Rotation 2 (L) M 0.00+£0.01 0.00+£0.01 -0.01+0.01
p-value 0.393 0.673 1.000
F+M 0.10 £ 0.03 0.13 £ 0.04 0.13 £ 0.04 0.017 0.018 0.121 0.835
Peak Knee External F 0.11 £ 0.03 0.12 £ 0.04 0.12 £ 0.04
Rotation 2 (L) M 0.09 £ 0.04 0.15 £ 0.03 0.14 £ 0.04
p-value 0.329 0.262 0.343
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F+M -0.05 £ 0.04 -0.07 £ 0.08 -0.17 £ 0.11 <0.001 1.000 <0.001 0.004
Peak Hip Internal Ro- F -0.05 £ 0.04 -0.11 £ 0.10 -0.17 £ 0.12
tation 1 (R) M -0.04 £ 0.03 -0.04 £0.02 -0.17 £ 0.09
p-value 1.000 0.077 0.931
F+M 0.11+0.12 0.18+0.16 0.14+0.14 0.287
Peak Hip External Ro: F 0.04 + 0.03 0.19+0.16 0.08 £ 0.10
tation 1 (R) M 0.17+0.14 0.17 £ 0.17 0.20+0.15
p-value 0.005 0.730 0.019
F+M -0.04 £ 0.04 -0.07 £ 0.05 -0.05 + 0.04 0.081
Peak Hip Internal Ro- F -0.04 £ 0.04 -0.07 £ 0.06 -0.05 + 0.05
tation 2 (L) M -0.03 £ 0.04 -0.07 £ 0.04 -0.05+ 0.03
p-value 0.796 0.436 0.436
F+M 0.06 + 0.05 0.06 + 0.05 0.10+£ 0.05 0.027 1.000 0.036 0.104
Peak Hip ExternaRo- F 0.05+0.04 0.07 £ 0.06 0.08 £ 0.03
tation 2 (L) M 0.07 £0.05 0.06 £ 0.04 0.11 £ 0.05
p-value 0.528 0.535 0.171
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Table 4.43. RSBR Sagittal Plane Angle

Table 4.43.Comparisons of peak sagittal plane joint angles (in mean * standard deviation and degrees) during the RSBR betweeth @enderexgrerience
levds (NEW vs. REC vs. PRO). The former comparisons were conducted by\Maitmey/independerittests and the latter ones were conducted by Kruskal
Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable

Gender NEW REC PRO pvalue —GEW U REC  NEWv. PRO  RECv. PRO
F+M 0.19 £ 0.98 -0.38+15.03 -16.13+14.75 <0.001 0.097 0.001 0.361
Peak Ankle Plantar- F -0.51+12.27 -18.02 + 16.81 -23.92 + 15.77
flexion 1 (R) M 0.89 +6.49 -0.74 £ 5.45 -8.35+£8.80
p-value 0.755 0.010 0.020
F+M 20.62 + 5.70 21.72 £ 6.48 23.28 £ 6.17 0.412
Peak Ankle Dorsiflex- F 20.64 £ 7.55 21.32+7.42 21.92 £+ 452
ion 1 (R) M 20.61 + 3.43 22.10+£5.82 24.64 +7.51
p-value 0.991 0.806 0.366
F+M -11.03 + 6.05 -9.32 + 5.86 -15.27 £ 9.79 0.054
Peak Ankle Plantar- F -14.15 + 6.80 -10.04 +6.16 -16.98 + 10.28
flexion 2 (L) M -7.90 + 3.07 -8.60 + 5.81 -13.56 + 9.58
p-value 0.016 0.618 0.476
F+M 427 +3.17 9.35 + 3.76 7.01 + 3.85 <0.001 <0.001 0.065 0.156
Peak Ankle Dorsiflex- F 5.29 + 2.95 9.80 + 3.48 7.09 +4.84
ion 2 (L) M 3.25+3.19 8.91+4.18 6.94 + 2.83
p-value 0.156 0.631 0.935
F+M 3.03 +8.13 2.98 + 8.65 412 +6.91 0.886
Peak Knee Extensior F 7.91 +8.04 9.48 + 5.94 5.90+£8.12
1(R) M -1.84 + 4.68 -3.52 +5.36 2.35+5.33
p-value 0.004 <0.001 0.289
F+M 11.47 + 8.74 14.24 + 10.14 19.22 + 7.89 0.034 0.716 0.030 0.272
Peak Knee Flexion 1 F 17.05 £ 8.20 22.33+6.20 19.16 £ 9.60
(R) M 5.89 + 4.98 6.15 + 5.71 19.27 + 6.34
p-value 0.002 <0.001 0.977
F+M 3.02 +5.60 543+ 7.22 1.12+5.17 0.111
Peak Knee Extensior F 475 + 4.68 4,93 + 8.96 2.87 +5.66
2(L) M 1.29+6.14 5.92 +5.46 -0.62 +4.23
p-value 0.174 0.781 0.158
F+M 10.98 + 7.86 23.21+13.54 34.39+16.20 <0.001 0.015 <0.001 0.035
Peak Knee Flexion 2 F 12.78 + 8.77 27.38+17.94 34.64+16.71
L) M 9.18 + 6.80 19.04 + 5.33 34.14 + 16.68

p-value

0.481

0.190

0.796




233

F+M 6.33+4.01 7.69+7.45 4.03 + 6.44 0.197
Peak Hip Extension 1 F 7.17+4.81 6.36 + 4.97 2.80+5.77
(R) M 5.49 + 3.04 9.02+9.45 5.25+7.17
p-value 0.361 0.466 0.436
F+M 24.28 + 6.54 39.45 +9.13 45.20 + 12.97 <0.001 <0.001 <0.001 0.253
Peak Hip Flexion 1 F 25.44 + 7.69 43.89 + 8.42 41.86 + 11.59
(R) M 23.13+5.31 35.02 +7.87 48.55 + 14.08
p-value 0.444 0.035 0.287
F+M 20.05 + 8.89 15.55 £ 9.95 17.62 +7.48 0.299
Peak HipExtension 2 F 23.07 £ 8.40 20.81 +9.55 20.52 + 7.36
L) M 17.03 £ 8.73 10.30 £ 7.56 14.71 £ 6.77
p-value 0.132 0.020 0.100
F+M 37.40 + 9.46 43.55 +11.80 57.51 + 10.38 <0.001 0.215 <0.001 <0.001
Peak Hip Flexion 2 F 42.86 £ 7.49 51.18 £ 9.18 62.44 + 8.66
L M 3194 +8.16 35.92 + 8.98 52.57 +9.95
p-value 0.006 0.003 0.039




Table 4.44. RSBR Frontal Plane Angle
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Table 4.44.Comparisons of peak frontal plane joint angles (in mean * standard deviation and degrees) during the RSBR between gemuhey &xperience
levels (NEW vs. REC vs. PRO). The former comparisons were conducted bywhammey/independertttests and th&atter ones were conducted by Kruskal
Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC v PRO
F+M -3.27+ 291 -3.50 + 5.51 -5.56 + 4.54 0.154
Peak AnkleEversion 1 F -4.62 + 2.47 -6.07+6.74 -5.18 + 4,51
(R) M -1.93+2.80 -0.93+2.06 -5.95+4.81
p-value 0.063 0.004 0.796
F+M -0.95+ 2.83 0.57 £2.09 -1.25+2.70 0.166
Peak Ankle Inversion F -2.08 + 2.38 -0.13+1.76 -1.14 + 2.81
1(R) M 0.19 + 2.88 1.19+2.27 -1.37+£2.76
p-value 0.075 0.423 1.000
F+M -1.45+2.20 -1.52 +2.74 -3.31+4.34 0.289
Peak Ankle Eversion F -2.02 £1.09 -2.48 +2.64 -5.59+4.54
2 (L) M -0.88 + 2.89 -0.56 + 2.63 -1.02 £ 2.77
p-value 0.089 0.136 0.024
F+M 0.08 + 1.65 1.37 £ 2.46 0.35+ 3.34 0.275
Peak Ankle Inversion F -0.71 + 0.99 0.72+2.92 -1.86 + 2.66
2 (L) M 0.88 + 1.83 2.02+1.83 2.55+2.38
p-value 0.027 0.275 0.002
F+M -6.67 £ 4.51 -9.41 £5.54 -15.24 +7.82 0.001 0.619 0.001 0.072
Peak Knee Abduction F -6.87 + 3.89 -10.56 £ 7.21 -12.95 + 6.99
1(R) M -6.48 £ 5.28 -8.26 £ 3.20 -17.54 £ 8.32
p-value 0.796 0.931 0.190
F+M 0.21 +4.10 4,97 + 558 11.84 +5.26 <0.001 0.014 <0.001 <0.001
Peak Knee Adduction F 0.02 + 4.45 8.17 +4.74 11.60 £ 5.42
1(R) M 0.39+ 3.95 1.77 £ 454 12.08 + 5.41
p-value 0.847 0.010 0.854
F+M 0.22 + 3.87 1.14 + 4.40 -0.98 + 5.02 0.209
Peak Knee Abduction F -0.06 + 3.49 -0.48 £5.25 -4.30 £ 5.64
2 (L) M 0.50 £ 4.39 2.76 +2.78 1.60+2.51
p-value 0.912 0.040 0.016
F+M 3.66 + 4.05 11.47 £10.83 11.11+11.84 0.020 0.040 0.053 0.999
Peak Knee Adduction F 2.46 £ 3.71 7.39 + 10.27 2.64 +£5.40
2 (L) M 4.86 + 4.20 15.54 + 10.31 19.57 + 10.36
p-value 0.353 0.136 0.001
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F+M -1.10 £ 4.52 0.35+5.27 -5.24 + 6.89 0.013 0.819 0.079 0.014
Peak Hip Abduction 1 F -2.65 +4.17 -0.40 + 3.29 -4.45 + 7.38
(R) M 0.45+451 1.02+6.71 -6.03+6.71
p-value 0.123 0.277 0.387
F+M 4.01+£7.35 9.40+10.21 6.42 + 6.58 0.025 0.021 0.358 0.796
Peak Hip Adduction 1 F 2.15+4.08 6.15 +8.51 5.91 + 3.67
(R) M 5.87 + 9.46 12.64 £ 11.21 6.92 + 8.83
p-value 0.268 0.186 0.756
F+M -4.23 £ 4.73 -946+ 1246 -23.34+11.74 <0.001 1.000 <0.001 0.002
Peak Hip Abduction 2 F -5.05+4.04 -13.73+14.79 -23.72+7.32
L) M -3.42 £5.42 -5.19 + 8.37 -22.96 + 15.46
p-value 0.684 0.222 0.730
F+M 0.82+£5.10 5.23 + 4.38 5.19+7.83 0.036 0.076 0.079 1.000
Peak Hip Adduction 2 F 0.54 £ 4.20 6.00 + 5.45 6.73 £ 8.47
(L) M 1.10 +6.10 4.46 + 3.13 3.66 £ 7.29
p-value 0.811 0.471 0.422
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Table 4.45. RSBR Transverse Plane Angl2

Table 4.45.Comparisons of peak transverse plane joint angles (in mean * standard deviation and degrees) during the RSBR betvawhageadgrsxperi-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byWianey/independertttests andhe latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC v PRO
F+M 4,34 + 1551 -1.31+16.31 477 + 13.82 0.166
Peak Ankle External F 10.23 +11.97 4,18 +£ 19.29 3.45+ 15.16
Rotation 1 (R) M -1.55+ 16.95 -6.79+11.21 6.09 + 13.12
p-value 0.089 0.160 0.698
F+M 17.47 + 14.43 18.13+17.68 27.73 + 13.38 0.083
Peak Ankle Internal F 23.85+ 10.57 28.75 + 16.47 26.79 £ 12.84
Rotation 1 (R) M 11.09 + 15.41 7.50 £ 11.80 28.67 + 14.62
p-value 0.075 0.003 0.796
F+M -1.94 £12.20 -10.84 £ 17.42 -5.84 + 18.49 0.161
Peak Ankle External F 3.82+£6.45 -5.32 £ 19.45 6.21+12.42
Rotation 2 (L) M -7.71+14.10 -16.35+14.08 -17.88 = 15.67
p-value 0.030 0.187 0.002
F+M 7.55 + 13.95 7.86 + 15.89 15.91 +£19.68 0.318
Peak Ankle Internal F 12.41 + 6.88 14.14 £+ 16.13 27.06 + 16.34
Rotation 2 (L) M 2.68 +17.63 1.58 + 13.69 4,76 + 16.61
p-value 0.121 0.094 0.011
F+M -7.59 +12.11 -9.93+16.59 -26.26 + 16.61 <0.001 0.951 0.001 0.006
Peak Knee External F -13.99+6.23 -15.09+ 15.73 -26.61 + 13.87
Rotation 1 (R) M -1.19+13.41 -4.76 £ 16.67 -25.92+19.84
p-value 0.029 0.063 0.931
F+M 1.69+12.16 0.03 + 14.78 -10.29 + 18.02 0.040 0.981 0.052 0.128
Peak Knee Internal F -3.30 £9.29 -5.61 £ 14.01 -9.40 + 15.00
Rotation 1 (R) M 6.68 + 13.06 5.66 + 14.01 -11.18 + 21.53
p-value 0.089 0.063 0.666
F+M -25.27+12.12 -2444+12.33 -23.81+10.51 0.862
Peak Knee External F -21.75 + 8.89 -29.64 + 1252 -25.61+12.85
Rotation 2 (L) M -28.79+14.28 -19.24+10.26 -22.01+7.90
p-value 0.202 0.072 0.485
F+M -15.52 + 10.07 -11.66+ 11.76 -12.48 +12.87 0.438
Peak Knee Internal F -12.79+950 -16.61+12.43 -13.82+15.21
Rotation 2 (L) M -18.26 + 10.35 -6.71+9.19 -11.14 + 10.80
p-value 0.165 0.063 0.730
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F+M -23.70+7.60 -2498+ 1156 -28.48+ 15.09 0.440
Peak Hip External Ro: F -23.70 + 6.54 -31.09+6.76 -29.16 + 16.64
tation 1 (R) M -24.32+8.86 -18.86+12.43 -27.79+ 14.36
p-value 0.724 0.020 0.854
F+M -15.10+ 8.07 -14.65+1243 -16.51+12.16 0.868
Peak Hip Internal Ro- F -15.58 + 6.39 -19.98+9.33 -16.85+ 13.91
tation 1 (R) M -14.62 + 9.80 -9.32+13.31 -16.17 + 10.98
p-value 0.798 0.067 0.910
F+M 3.84+12.39 -3.37+19.77 -21.39+24.63 <0.001 0.584 <0.001 0.022
Peak Hip External Ro: F -3.98 £9.02 -9.31+21.83 -36.99 + 20.44
tation 2 (L) M 11.67 £ 10.33 2.57 + 16.56 -5.79 £ 18.00
p-value 0.002 0.212 0.003
F+M 10.64+11.79 11.37+17.87 -5.74 +22.97 0.008 0.999 0.020 0.018
Peak Hip Internal Ro- F 2.89 + 8.68 4,77 £17.01 -20.34 + 18.63
tation 2 (L) M 18.40 £9.19 17.96 £ 17.07 8.87+17.14
p-value 0.001 0.120 0.003




238

Table 4.46. RSBRP Sagittal Plane Mom

Table 4.46.Comparisons of peak sagittal plane joint moments (in mean + standard deviation and Nm/ kg) during the RSBRP betweernl gendegsexpe-
rience leved (NEW vs. REC vs. PRO). The former comparisons were conducted by\Maitmey/independenttests and the latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC v PRO
F+M -0.12+0.18 -0.07 £ 0.14 -0.03+0.12 0.179
Peak Ankle Dorsi- F 0.00 £ 0.02 -0.09 + 0.17 -0.01 + 0.07
flexion 1 (R) M -0.24 £ 0.19 -0.05+£0.10 -0.06 £0.15
p-value 0.003 0.888 0.258
F+M 0.75 + 0.62 1.02 + 0.53 1.29 + 0.66 0.050
Peak Ankle Plantar- F 1.19+0.21 0.87 + 0.37 1.31+0.62
flexion 1 (R) M 0.36 £ 0.61 1.18 + 0.64 1.26 +0.74
p-value 0.243 0.139 0.863
F+M -0.09 £ 0.16 -0.61 £ 0.64 -0.87 £ 0.74 <0.001 0.003 <0.001 1.000
PeakKnee Flexion 1 F -0.14+0.14 -0.87 £ 0.75 -0.98 £ 0.82
(R) M -0.04 £ 0.18 -0.30 £ 0.30 -0.74 £ 0.67
p-value 0.001 0.093 0.606
F+M 0.87 + 0.74 0.45 + 0.60 0.25+0.27 0.016 0.218 0.013 0.965
Peak Knee Extension F 0.32+0.19 0.28 £+ 0.34 0.20+£0.24
1(R) M 1.37+£0.70 0.63+0.78 0.30+0.30
p-value 0.211 0.481 0.730
F+M -1.31+£1.29 -0.86 + 0.88 -0.68 + 0.53 0.653
Peak Hip Flexion 1 F -0.32+£0.19 -0.90 £ 0.86 -0.59 + 0.38
(R) M -2.21+£1.19 -0.82 £ 0.96 -0.76 £ 0.65
p-value 0.010 0.815 0.730
F+M 0.11+0.14 0.29 + 0.35 0.46 + 0.48 0.011 0.207 0.009 0.848
Peak Hip Extension 1 F 0.13+£0.11 0.34 £0.42 0.64 £ 0.52
(R) M 0.10 £ 0.17 0.24 £ 0.28 0.27 £ 0.36
p-value <0.001 0.798 0.046




Table 4.47. RSBRP Frontal Plane Mom
Table 4.47.Comparisons of peak frontal plane joint moments (in mean * standard deviation and Nm/ kg) during the RSBRP betweerdgendacsexperi-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byianey/independertttests and thiatter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

239

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M -0.53+0.71 -0.91 +1.08 -1.02 + 0.94 0.199
Peak Ankle Inversion F -0.03+0.03 -1.17+1.20 -0.70 £ 0.81
R M -0.98 + 0.72 -0.63+0.93 -1.33+1.00
p-value 0.001 0.423 0.222
F+M 0.14 + 0.18 0.04 £0.09 0.11 + 0.21 0.192
Peak Ankle Eversion F 0.14 £ 0.05 0.02 £ 0.08 0.14 +£0.18
R M 0.14 £ 0.25 0.06 £ 0.09 0.07 £0.23
p-value 0.211 0.321 0.258
F+M -0.85+1.01 -1.16 £ 1.30 -1.32 + 0.98 0.257
Peak Knee Adduction F -0.08 £ 0.06 -1.46 £ 1.39 -0.96 £ 0.80
R M -1.54 £ 0.97 -0.84 £ 1.19 -1.67 £1.05
p-value 0.010 0.167 0.094
F+M 0.23+0.21 0.27 + 0.30 0.36 + 0.38 0.805
Peak Knee Abduction F 0.38+0.18 0.26 + 0.35 0.45+0.33
R M 0.10+0.14 0.29 + 0.26 0.28 +0.42
p-value <0.001 0.743 0.436
F+M -0.76 £ 0.90 -1.38 £+ 1.57 -1.91+1.25 0.011 0.595 0.008 0.293
. . F -0.06 £ 0.04 -1.62 +1.62 -1.65+1.20
Peak Hip AdductionR 139+083  -110+158  -217+132
p-value 0.010 0.423 0.340
F+M 0.50 + 0.37 0.46 + 0.46 0.38 + 0.61 0.243
. . F 0.77 +0.23 0.42 + 0.56 0.36 + 0.58
Peak Hip Abduction R, 0.26 +0.29 050+035  0.40+0.68
p-value 0.003 0.743 0.666
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Table 4.48 RSBRP Transverse Plane Mom

Table 4.48.Comparisons of peak transverse plane joint moments (in mean + standard deviation and Nm/ kg) during the RSBRP betwaerd gemuheys
experiencedvels (NEW vs. REC vs. PRO). The former comparisons were conducted bywWiammey/independertttests and the latter ones were conducted
by KruskalWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC V. PRO
F+M -0.07 + 0.08 -0.25+ 0.29 -0.31+0.23 0.003 0.516 0.002 0.164
Peak Ankle Internal F -0.05 £ 0.06 -0.27 £ 0.29 -0.34+0.26
Rotation R M -0.09 £ 0.09 -0.23+0.31 -0.28 + 0.21
p-value 0.356 0.743 0.863
F+M 0.12+0.11 0.12 £ 0.07 0.11+£0.12 0.434
Peak Ankle External F 0.08 £ 0.04 0.15+£0.03 0.09+0.12
Rotation R M 0.16 £0.14 0.09+£0.10 0.12+0.13
p-value 0.182 0.370 0.605
F+M -0.14 £ 0.20 -0.42 + 0.48 -0.47 £ 0.32 0.009 0.376 0.007 0.429
Peak Knee Internal F -0.02 + 0.02 -0.47 £ 0.47 -0.40 £ 0.29
Rotation R M -0.25+0.22 -0.37 £ 0.52 -0.53+£0.35
p-value 0.006 0.541 0.436
F+M 0.08 + 0.08 0.07 + 0.09 0.04 + 0.08 0.344
Peak Knee External F 0.11 £ 0.05 0.06 £ 0.10 0.04 £ 0.09
Rotation R M 0.06 + 0.09 0.08 + 0.10 0.04 £ 0.08
p-value 0.065 0.606 1.000
F+M -0.06 £ 0.05 -0.08 £ 0.09 -0.22 £ 0.16 <0.001 1.000 0.002 0.005
Peak Hip Internal Ro- F -0.05 + 0.03 -0.11 £ 0.10 -0.24 £ 0.18
tation R M -0.06 £ 0.06 -0.04 £ 0.05 -0.20+0.14
p-value 0.720 0.114 0.666
F+M 0.11+0.12 0.15+0.11 0.13+0.13 0.238
Peak Hip External Ro: F 0.04 £ 0.03 0.16 £ 0.08 0.08 £ 0.10
tation R M 0.18 +0.13 0.15+0.14 0.18 £ 0.15
p-value 0.002 0.423 0.190




Table 4.49. RSBRP Sagittal Plane Angle
Table 4.49.Comparisons of peak sagittal plane joint angles (in mean + standard deviation and degrees) during the RSBRP betwemh ayandgrexperi-

ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted bWhHianey/independertttests and th latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

241

Variable

Gender

NEW

REC

PRO

p-value

Posthocp-value

NEW v. REC NEW v. PRO REC v. PRO
F+M 3.29 + 6.96 -8.40+17.16 -8.69 + 13.87 0.008 0.050 0.011 1.000
Peak AnklePlantar- F 0.78 £ 7.20 -17.16 + 20.44 -19.15+ 10.72
flexion 1 (R) M 5.56 + 6.23 1.46 + 3.24 1.77 + 6.92
p-value 0.139 0.023 <0.001
F+M 21.13+4.44 19.38 + 6.73 21.56 + 6.31 0.512
Peak Ankle Dorsiflex- F 21.81 +£5.18 19.74 + 8.41 19.10 + 3.57
ion 1 (R) M 20.52 + 3.84 18.97 + 4.74 24.03 + 7.62
p-value 0.542 0.822 0.098
F+M -13.05+7.42 -12.26+7.99 -18.59 £10.94 0.083
Peak Ankle Plantar- F -15.61 £9.31 -14.69+8.81 -23.21+12.60
flexion 2 (L) M -10.75+4.54 -9.52 +6.41 -13.96 + 6.88
p-value 0.400 0.236 0.161
F+M 3.85+3.17 7.59 + 3.87 4.08 + 5.57 0.021 0.036 0.998 0.057
Peak Ankle Dorsiflex- F 5.13 +2.90 7.29 + 3.69 4,14 + 7.36
ion 2 (L) M 2.70 + 3.07 7.93 +4.29 4,01 + 3.43
p-value 0.095 0.747 0.960
F+M 3.66 + 8.72 450+ 8.82 5.38 + 6.48 0.811
Peak Knee Extensior F 8.25+9.05 10.19 £ 5.69 6.99 + 8.32
1(R) M -0.47 £ 6.26 -1.89 £ 7.25 3.77 + 3.76
p-value 0.025 0.002 0.305
F+M 11.79 + 8.28 14.38 + 9.66 19.34 + 7.96 0.034 0.748 0.031 0.257
Peak Knee Flexion 1 F 15.80 + 8.44 20.82 + 7.06 19.17 £ 9.94
(R) M 8.18 + 6.57 7.14 + 6.57 19.52 + 5.96
p-value 0.041 0.001 0.928
F+M 2.00+5.71 5.19 + 8.22 -0.24 +5.46 0.056
Peak Knee Extensior F 2.77 £ 4.65 3.33+9.04 0.60 + 6.34
2 (L) M 1.30 +6.70 7.29+7.17 -1.09 + 4.64
p-value 0.590 0.337 0.528
F+M 10.05 + 8.69 21.89 £ 7.85 31.01 + 14.05 <0.001 0.007 <0.001 0.385
Peak Knee Flexion 2 F 12.14 + 9.27 22.99+10.83 32.35*14.67
L) M 8.18 + 8.15 20.64 + 1.88 29.66 + 14.15
p-value 0.243 0.481 0.863
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F+M 5.84 + 3.68 6.52 +8.85 2.67 £7.60 0.202
Peak Hip Extension 1 F 5.69 + 3.03 3.16 +5.04 0.33+6.34
(R) M 5.97 + 4.35 10.31 £ 10.90 5.01 +8.37
p-value 0.968 0.236 0.387
F+M 27.23+7.89 40.12 £ 9.20 46.37 + 12.65 <0.001 0.002 <0.001 0.722
Peak Hip Flexion 1 F 29.85+8.72 43.58 + 9.45 43.57 £ 11.52
(R) M 24.88 + 6.52 36.24 + 7.65 49.17 £ 13.78
p-value 0.177 0.101 0.364
F+M 16.33 £ 8.92 17.11 £ 9.90 17.77 £ 6.09 0.873
Peak Hip Extension 2 F 18.90 + 8.54 19.75+ 10.32  20.46 + 6.58
L) M 14.01 £ 9.03 14.13+9.13 15.08 + 4.39
p-value 0.243 0.255 0.058
F+M 34.62 + 9.53 44.89+11.11 56.56 +10.49 <0.001 0.014 <0.001 0.005
Peak Hip Flexion 2 F 39.91+7.97 51.72 £ 8.22 63.21 + 8.17
L) M 29.85+ 8.49 37.21+£8.81 49.90 + 8.21
p-value 0.017 0.003 0.003




Table 4.50. RSBRP Frontal Plane Angle:
Table 4.50.Comparisons of peak frontal plane joint angles (in mean * standard deviation and degrees) during the RSBRP betweed gerhey &qperi-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byianey/independertttests and thiatter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M -2.99 + 3.08 -2.25 + 3.02 -4.85 + 3.30 0.058
Peak AnkleEversion 1 F -3.99 + 2.90 -4.23 + 2.53 -4.36 +2.71
(R) M -2.09 + 3.09 -0.26 + 2.02 -5.29 + 3.87
p-value 0.356 0.010 0.888
F+M -0.63 + 3.06 0.63 £2.30 -1.06 + 2.49 0.174
Peak Ankle Inversion F -2.01+ 254 -0.32 + 2.07 -1.36 + 2.55
1(R) M 0.62 + 3.06 1.57+2.25 -0.75+2.53
p-value 0.060 0.103 0.616
F+M -1.39 + 2.08 -1.40 + 3.12 -2.92 +3.24 0.228
Peak Ankle Eversion F -1.82+1.10 -1.86 + 2.40 -4.68 + 3.42
2 (L) M -1.00 + 2.69 -0.89 + 3.89 -1.35+2.23
p-value 0.156 0.167 0.093
F+M 0.18 +1.76 1.57 £+ 2.44 0.24 + 2.83 0.160
Peak Ankle Inversion F -0.49 + 0.89 1.11 +3.25 -1.50 + 2.35
2 (L) M 0.79 + 2.15 2.08 £ 0.98 1.98+2.18
p-value 0.113 0.431 0.005
F+M -7.17+4.12 -9.48 £ 5.94 -16.95 + 6.33 <0.001 1.000 <0.001 0.004
Peak Knee Abduction F -9.04 + 3.40 -11.02 + 6.88 -15.81 £ 6.40
1(R) M -5.47 +£4.11 -7.74 £ 4.45 -18.10 £ 6.43
p-value 0.095 0.423 0.489
F+M 0.47 + 3.77 6.68 + 4.60 12.38 + 4.13 <0.001 <0.001 <0.001 <0.001
Peak Knee Adduction F -1.42 £ 3.61 7.96 + 4.67 11.71+£3.94
1(R) M 2.16 + 3.18 5.23+4.34 13.05+ 4.44
p-value 0.035 0.232 0.508
F+M 0.15 + 3.05 1.63 + 452 0.14 + 3.64 0.422
Peak Knee Abduction F -0.09 + 2.81 0.27 + 4.67 -2.35 + 3.59
2 (L) M 0.37 £ 3.38 3.16 £ 4.09 1.80+2.72
p-value 0.750 0.197 0.024
F+M 3.58 + 2.65 11.29 +9.41 10.87 + 9.35 0.005 0.013 0.017 0.998
Peak Knee Adduction F 2.57 + 2.06 8.93+9.64 5.72 + 8.28
2 (L) M 449 + 2.88 13.95 + 8.99 16.02 + 7.59
p-value 0.182 0.236 0.014
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F+M -0.83 £ 5.20 0.67 + 4.58 -5.54 + 7.37 0.023 0.866 0.020 0.248
Peak Hip Abduction 1 F -2.52 + 4.63 -0.59 + 3.75 -6.01 + 8.45
(R) M 0.70£5.44 1.93+5.23 -5.07 £ 6.61
p-value 0.278 0.161 1.000
F+M 5.21 + 8.09 9.08 +9.42 7.05+6.43 0.126
Peak Hip Adduction 1 F 2.75+4.14 5.84 + 8.93 8.11+4.71
(R) M 7.42 +10.20 12.73+9.10 5.98 + 7.95
p-value 0.218 0.136 0.499
F+M -3.21 £ 4.13 -8.78+ 13.04 -24.30+10.45 <0.001 0.809 <0.001 0.001
Peak Hip Abduction 2 F -3.55+4.20 -14.13+15.50 -27.32+8.37
L) M -2.92 £ 4.27 -2.77 £6.00 -21.29 + 11.90
p-value 0.780 0.074 0.258
F+M 1.66 + 4.60 7.26 +4.48 7.20+7.44 0.005 0.012 0.022 1.000
Peak Hip Adduction 2 F 1.21 +3.35 7.85+ 4.85 6.47 + 8.43
(L) M 2.07 £+ 5.65 6.60 + 4.26 7.92+6.73
p-value 0.696 0.583 0.691




Table 4.51. RSBRP Transverse Plane Angie
Table 4.51.Comparisons of peak transverse plane joint angles (in mean * standard deviation and degrees) during the RSBRP betvaeehagenigesxpe-
rience levels (NEW vs. REC vs. PRO). The former comparisons were conducted by\Waney/independerittests andhe latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC v PRO
F+M 2.54 +17.32 -1.03 + 18.42 4,31 +12.93 0.331
Peak Ankle External F 10.34 + 12.59 6.13 + 21.63 5.16 £+ 14.29
Rotation 1 (R) M -4.47 £ 18.53 -9.08 + 10.06 3.46 +12.24
p-value 0.060 0.089 0.790
F+M 16.02+15.38 17.55+20.11 28.32+12.48 0.053
Peak Ankle Internal F 20.86 £ 12.17 30.00 + 18.10 29.57 + 13.68
Rotation 1 (R) M 11.67 £17.23 3.54+11.25 27.06 + 11.84
p-value 0.202 0.003 0.682
F+M -2.42 £12.93 -12.30+16.73 -5.26 + 15.39 0.074
Peak Ankle External F 290+5.31 -7.32+20.84 3.73+11.44
Rotation 2 (L) M -7.21 £ 15.99 -1791+£8.72 -14.25+13.82
p-value 0.089 0.202 0.008
F+M 8.15 + 13.50 7.05+ 16.91 17.96 £18.71 0.102
Peak Ankle Internal F 12.15+7.20 11.08 £16.43 28.94 + 16.95
Rotation 2 (L) M 455+ 16.97 251+17.36 6.97 + 13.60
p-value 0.230 0.313 0.008
F+M -8.03+12.33 -10.05+17.43 -26.25+17.73 0.002 1.000 0.003 0.012
Peak Knee External F -13.66 £5.99 -15.03+16.54 -25.83+ 15.69
Rotation 1 (R) M -2.96 + 14.55 -445+17.72 -26.68 + 20.52
p-value 0.079 0.114 0.931
F+M 0.08 + 12.59 -0.99+15.88 -10.46 + 18.21 0.094
Peak Knee Internal F -6.92 £ 6.85 -6.08 £15.67 -9.05 + 16.23
Rotation 1 (R) M 6.38 £ 13.49 4.74 £ 14.99 -11.86 + 20.90
p-value 0.022 0.139 0.796
F+M -26.56 + 12.76 -24.81 +12.14 -25.54 + 10.79 0.891
Peak Knee External F -23.99 + 9.50 -30.22 +13.26 -28.73 + 13.50
Rotation 2 (L) M -28.87 +15.26  -18.72 + 7.48 -22.36 + 6.49
p-value 0.420 0.047 0.220
F+M -15.40 £ 10.12 -12.08 £ 10.97 -13.40+ 10.48 0.672
Peak Knee Internal F -13.35+£ 9.69 -18.36 £ 9.50 -15.57 +11.96
Rotation 2 (L) M -17.25 + 10.64 -5.02 +8.02 -11.23+8.94
p-value 0.416 0.007 0.396
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F+M -24.18+8.33 -25.75+12.17 -29.19% 15.77 0.462
Peak Hip External Ro: F -23.06 + 6.84 -31.46+8.05 -28.96+ 17.17
tation 1 (R) M -25.18+9.74  -19.32+13.23 -29.43+ 15.28
p-value 0.593 0.035 0.952
F+M -14.80+9.79 -1497+11.24 -16.61+12.32 0.865
Peak Hip Internal Ro- F -16.23 + 6.92 -19.69+8.87 -16.34+ 13.41
tation 1 (R) M -13.51+12.06 -9.65+11.75 -16.88+ 11.93
p-value 0.562 0.063 0.929
F+M 2.10+12.74 -5.05+20.44 -20.32 + 25.38 0.005 0.640 0.004 0.083
Peak Hip External Ro: F -6.43 £ 9.98 -9.35+20.63 -35.62+22.11
tation 2 (L) M 9.77 £ 9.90 -0.21 £ 20.45 -5.02 + 18.78
p-value 0.008 0.200 0.014
F+M 11.17£13.37 10.13+16.91 -6.79+24.14 0.008 0.998 0.015 0.029
PeakHip Internal Ro- F 0.66 £ 7.40 3.60+£17.42 -20.66 = 22.01
tation 2 (L) M 20.62 +9.97 17.47 £ 13.80 7.08 £17.91
p-value <0.001 0.092 0.010




Table 4.52. RSFL Sagittal Plane Mom
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Table 4.52.Comparisons of peak sagittal plane joint moments (in mean + standard deviation and Nm/ kg) during the RSFL betweerdgandegsexperi-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byianey/independertttests and thiatter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC V. PRO
F+M -0.03 + 0.02 -0.02 £ 0.01 -0.01£0.01 0.002 0.426 0.001 0.097
Peak AnkleDorsiflex- F -0.01+0.01 -0.01 £ 0.02 -0.01+0.01
ion 1 (L) M -0.04 £ 0.02 -0.02+£0.01 -0.01+£0.01
p-value 0.023 0.387 0.605
F+M 0.97 £ 0.30 0.95+ 0.26 0.98 + 0.24 0.931
Peak Ankle Plantar- F 0.83+£0.23 0.82 +0.27 0.85+0.21
flexion 1 (L) M 1.12+0.31 1.07 £ 0.20 1.11+0.21
p-value 0.027 0.042 0.016
F+M -0.03 + 0.07 -0.04 £ 0.11 -0.10+£ 0.13 0.399
Peak Ankle Dorsiflex- F 0.00 £ 0.01 -0.04 £ 0.07 -0.09 £ 0.15
ion 2 (R) M -0.06 £ 0.09 -0.04+0.14 -0.12+£0.11
p-value 0.003 1.000 0.321
F+M 0.90 + 0.44 1.02+£0.40 0.58 + 0.53 0.017 0.816 0.102 0.018
Peak Ankle Plantar- F 1.10+0.21 0.97 £ 0.32 0.67 £0.60
flexion 2 (R) M 0.71 + 0.53 1.08 £ 0.48 0.49 + 0.47
p-value 0.105 0.387 0.730
F+M -0.43 £ 0.29 -0.35+ 0.15 -0.47 £ 0.32 0.425
Peak Knee Flexion 1 F -0.29£0.25 -0.33+£0.16 -0.26 £ 0.19
(L) M -0.57 £ 0.27 -0.38 £ 0.13 -0.67 £0.30
p-value 0.043 0.730 0.004
F+M 0.13+0.15 0.21 +0.30 0.23 +0.38 0.878
Peak Knee Extension F 0.16 £ 0.14 0.28 £ 0.39 0.42 £ 0.45
1(L) M 0.09+0.16 0.13+0.18 0.03+0.13
p-value 0.143 0.666 0.094
F+M -0.11 £ 0.17 -0.21 +0.19 -0.19 £ 0.25 0.195
Peak Kned-lexion 2 F -0.09+0.11 -0.26 £ 0.21 -0.27 +0.31
(R) M -0.13+0.21 -0.16 + 0.17 -0.11 £ 0.16
p-value 0.280 0.387 0.258
F+M 0.58 + 0.36 0.48 £ 0.42 0.65 + 0.39 0.239
Peak Knee Extension F 0.36 £ 0.16 0.32+£0.15 0.47 £0.39
2 (R) M 0.80+0.38 0.65+0.39 0.83+0.32
p-value 0.023 0.258 0.040
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F+M -0.12 £ 0.09 -0.12+0.18 -0.24 £ 0.30 0.626
Peak Hip Flexion 1 F -0.16 £0.11 -0.19+0.18 -0.42+0.34
L) M -0.08 £ 0.06 -0.06 £ 0.17 -0.08 £ 0.15
p-value 0.075 0.031 0.059
F+M 0.55+0.25 0.52+0.19 0.62 + 0.33 0.572
Peak Hip Extension 1 F 0.42 +0.23 0.45+0.21 0.40+£0.25
L) M 0.68+0.21 0.59+0.15 0.84 +0.23
p-value 0.017 0.127 0.002
F+M -0.83 £ 0.69 -0.55 + 0.49 -0.98 £ 0.54 0.047 0.463 0.811 0.041
Peak Hip Flexion 2 F -0.36 £ 0.15 -0.46 £ 0.36 -0.83+0.51
(R) M -1.31+£0.69 -0.64 £ 0.61 -1.13+ 0.55
p-value 0.005 0.666 0.340
F+M 0.18+0.13 0.22+0.14 0.18+0.11 0.678
Peak Hip Extension 2 F 0.14 £ 0.06 0.24 £ 0.16 0.14+0.11
(R) M 0.23+0.16 0.20+0.14 0.21+0.10
p-value 0.159 0.624 0.172
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Table 4.53. RSFL Frontal Plane Mom

Table 4.53.Comparisons of peak frontal plane joint moments (in mean * standard deviation and Nm/ kg) during the RSFL between gemders experi-
ence levels (NEWs. REC vs. PRO). The former comparisons were conducted by-Waitney/independertttests and the latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC V. PRO
F+M -0.03 £ 0.04 -0.06 + 0.07 -0.04 + 0.04 0.494
Peak Ankle Inversion F -0.02 £ 0.03 -0.04 + 0.07 -0.03+0.04
1(L) M -0.04 £ 0.04 -0.08 + 0.06 -0.06 £0.04
p-value 0.393 0.161 0.113
F+M 0.10 £ 0.06 0.09 £ 0.07 0.09 £+ 0.07 0.871
Peak Ankle Eversion F 0.11 £ 0.06 0.10 £ 0.06 0.11 + 0.07
1(L) M 0.09 £ 0.07 0.08 £ 0.07 0.07 £ 0.07
p-value 0.529 0.387 0.340
F+M -0.14 £ 0.17 -0.35+0.42 -0.63 £ 0.55 0.006 0.386 0.004 0.309
Peak Ankle Inversion F -0.02 + 0.02 -0.41 +£0.45 -0.59 + 0.53
2 (R) M -0.26 £ 0.18 -0.30+0.41 -0.67 £ 0.61
p-value 0.005 0.863 0.931
F+M 0.28 + 0.25 0.15+0.16 0.18 + 0.27 0.091
Peak Ankle Eversion F 0.13+£0.06 0.17+£0.19 0.10+£0.19
2 (R) M 0.44 +0.29 0.13+0.13 0.27 +0.33
p-value 0.008 0.796 0.546
F+M -0.01 £ 0.04 -0.03 £ 0.05 -0.03 £ 0.07 0.232
Peak Knee Adduction F -0.01 £ 0.04 -0.02 £ 0.05 -0.01 + 0.06
1(L) M -0.01 £ 0.04 -0.04 £ 0.05 -0.05 £ 0.07
p-value 1.000 0.546 0.370
F+M 0.39 + 0.15 0.58 + 0.19 0.83+0.34 <0.001 0.041 <0.001 0.009
Peak Knee Abduction F 0.43+0.12 0.59 + 0.25 0.67 £0.35
1(L) M 0.35+0.17 0.58+£0.13 0.99 £ 0.25
p-value 0.248 0.966 0.042
F+M -0.39+0.48 -0.59 + 0.67 -1.06 £ 0.69 0.005 1.000 0.007 0.037
Peak Knee Adduction F -0.08 £ 0.05 -0.71£0.71 -1.02 £ 0.76
2 (R) M -0.71+£0.52 -0.47 £0.64 -1.11 £ 0.66
p-value 0.011 0.489 0.931
F+M 0.45 + 0.23 0.37 £ 0.28 0.44 £ 0.44 0.698
Peak Knee Abduction F 0.40+0.17 0.39 £ 0.36 0.43+0.52
2 (R) M 0.51+£0.28 0.36 £0.18 0.45+0.38
p-value 0.720 1.000 0.863
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F+M -0.04 £ 0.09 -0.05 £ 0.05 -0.10 £ 0.09 0.017 0.792 0.013 0.275
Peak Hip Adduction 1 F -0.02 £ 0.06 -0.03 £ 0.03 -0.06 £ 0.04
(L) M -0.05+ 0.11 -0.08 £ 0.06 -0.14 £ 0.10
p-value 0.481 0.031 0.063
F+M 0.57+£0.21 0.86 + 0.24 1.17+£0.32 <0.001 0.004 <0.001 0.002
Peak Hip Abduction 1 F 0.63+0.16 0.98 £ 0.22 1.07 £ 0.32
(L) M 0.51+£0.25 0.73+£0.20 1.28+0.31
p-value 0.218 0.024 0.189
F+M -0.42 £ 0.60 -0.70 £ 0.82 -1.20 £ 0.86 0.022 0.589 0.017 0.458
Peak Hip Adduction 2 F -0.03 £ 0.05 -0.84 £ 0.87 -1.24 £ 1.00
(R) M -0.81 £ 0.65 -0.55+0.78 -1.17 £ 0.76
p-value 0.003 0.730 0.796
F+M 0.89 £ 0.34 0.66 £ 0.30 0.66 + 0.46 0.104
Peak Hip Abduction 2 F 0.80 £ 0.25 0.67 £0.39 0.53+£0.39
(R) M 0.98+0.41 0.66 £ 0.21 0.80 + 0.52
p-value 0.268 0.923 0.233




Table 4.54. RSFL Transverse Plane Mom
Table 4.54.Comparisons of peak transverse plane joint moments (in mean * standard deviation and Nm/ kg) during the RSFL betweenl gemoiegsexpe-
rience levels (NEW vs. REC vs. PRO). The former comparisons were conducted by\WWaney/independerittests andhe latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC v PRO
F+M 1.00 £ 0.01 -0.01 £ 0.01 -0.01 £ 0.02 0.473
Peak Ankle Internal F 0.00+£0.01 -0.01 £ 0.01 -0.01+£0.01
Rotation 1 (L) M -0.01 +0.01 -0.01+0.01 -0.02 £ 0.03
p-value 0.661 0.489 0.161
F+M 0.13 +0.07 0.17 £ 0.06 0.23+0.10 0.002 0.416 0.001 0.068
Peak Ankle External F 0.16 = 0.07 0.18 + 0.05 0.25+0.12
Rotation 1 (L) M 0.10 £ 0.07 0.16 + 0.07 0.21 +0.09
p-value 0.105 0.666 0.730
F+M -0.06 + 0.08 -0.09 £ 0.10 -0.13 £ 0.08 0.010 1.000 0.010 0.080
Peak Ankle Internal F -0.04 £ 0.04 -0.11 £ 0.10 -0.13+£0.10
Rotation 2 (R) M -0.08 £ 0.10 -0.07 £ 0.11 -0.12 £ 0.07
p-value 0.123 0.436 0.796
F+M 0.07 £ 0.05 0.09 £ 0.06 0.07 £ 0.04 0.463
Peak Ankle External F 0.06 + 0.03 0.07 £ 0.06 0.05+0.03
Rotation 2 (R) M 0.08 £ 0.07 0.11 £ 0.06 0.08 + 0.04
p-value 0.971 0.190 0.408
F+M 0.00+£0.01 0.00 £ 0.00 0.00 + 0.01 0.763
Peak Knee Internal F 0.00£0.01 0.00 £ 0.00 0.00 £ 0.01
Rotation 1 (L) M 0.00 £ 0.00 0.00 + 0.00 0.00 £ 0.01
p-value 0.436 0.606 0.574
F+M 0.10 £ 0.03 0.14 £ 0.05 0.16 + 0.06 0.002 0.083 0.001 0.391
Peak Knee External F 0.10 £ 0.03 0.12 £ 0.03 0.14 £ 0.06
Rotation 1 (L) M 0.10 £ 0.04 0.16 £ 0.06 0.18 £0.06
p-value 0.853 0.113 0.136
F+M -0.06 £ 0.10 -0.16 £ 0.18 -0.24 £ 0.19 0.002 0.323 0.001 0.178
Peak Knee Internal F -0.01+£0.01 -0.19+£0.19 -0.26 £ 0.18
Rotation 2 (R) M -0.11+£0.12 -0.12 £ 0.17 -0.23+0.22
p-value 0.035 0.605 0.436
F+M 0.11 £ 0.06 0.08 + 0.07 0.07 £ 0.09 0.160
Peak Knee External F 0.11 £ 0.06 0.07 £ 0.07 0.08 +0.11
Rotation 2 (R) M 0.11 + 0.07 0.10 £ 0.06 0.07 £ 0.06
p-value 1.000 0.340 0.666
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F+M -0.03 £ 0.03 -0.05 + 0.04 -0.06 £ 0.05 0.028 0.046 0.097 1.000
Peak Hip InternaRo- F -0.03£0.03 -0.05 £ 0.05 -0.07 £ 0.07
tation 1 (L) M -0.03 £ 0.04 -0.06 £ 0.03 -0.05+0.03
p-value 0.579 0.277 0.796
F+M 0.05 + 0.03 0.05 £ 0.05 0.12+£0.08 <0.001 1.000 0.001 0.002
Peak Hip External Ro: F 0.05+0.04 0.07 £ 0.05 0.10 £ 0.08
tation 1 (L) M 0.06 + 0.03 0.04 £ 0.03 0.14 + 0.08
p-value 0.684 0.190 0.387
F+M -0.05 £ 0.03 -0.06 + 0.03 -0.10 £ 0.05 <0.001 0.931 <0.001 0.003
Peak Hip Internal Ro- F -0.04 £ 0.03 -0.06 £ 0.03 -0.09 £ 0.05
tation 2 (R) M -0.06 £ 0.03 -0.05 £ 0.03 -0.11 + 0.04
p-value 0.280 0.605 0.297
F+M 0.06 + 0.04 0.12 £ 0.09 0.14 £ 0.09 0.007 0.069 0.008 1.000
Peak Hip External Ro: F 0.03+£0.02 0.12 £ 0.09 0.13 £ 0.09
tation 2 (R) M 0.08 + 0.05 0.11 £ 0.09 0.14 +0.10
p-value 0.007 0.863 0.931
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Table 4.55. RSFL Sagittal Plane Angle:

Table 4.55.Comparisons of peak sagittal plane joint angles (in mean = standard deviation and degrees) during the RSFL betweed gemeyegquerience
levels (NEW vs. REC vs. PRO). The formengarisons were conducted by Mawhitney/independerittests and the latter ones were conducted by Kruskal
Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC V. PRO
F+M -19.67 + 7.84 -26.61 +8.73 -32.87+11.60 <0.001 0.081 <0.001 0.158
Peak Ankle Plantar- F -22.65+7.95 -27.41+£10.32 -39.36+11.68
flexion 1 (L) M -16.68 + 6.84 -25.80 + 7.36 -26.37 £ 7.39
p-value 0.089 0.708 0.012
F+M -2.96 + 4.50 -0.73+4.44 -2.42 +6.22 0.388
Peak Ankle Dorsiflex- F -4.52 +4.77 -1.53+5.01 -2.87 +8.41
ion 1 (L) M -1.39+3.81 0.06 + 3.93 -1.97 +3.33
p-value 0.122 0.465 0.770
F+M 3.66 £ 5.99 3.61+7.97 4.24 +5.03 0.947
Peak Ankle Plantar- F 2.25+7.42 0.56 + 7.85 3.90 £ 5.42
flexion 2 (R) M 5.07 + 4.03 6.32+7.45 458 +4.92
p-value 0.529 0.139 0.605
F+M 20.75 + 4.26 2150+ 6.18 23.20 + 5.80 0.376
Peak Ankle Dorsiflex- F 21.48 +5.15 21.31+7.46 22.08 £ 5.52
ion 2 (R) M 20.02 + 3.27 21.68 + 5.04 24.31+£6.18
p-value 0.458 0.904 0.431
F+M 254 +5.78 5.67 + 8.69 0.48 + 7.42 0.112
Peak Knee Extensior F 439+ 552 4,90 + 10.02 3.58 + 8.54
1(L) M 0.69+5.71 6.44 + 7.65 -2.62+4.74
p-value 0.159 0.719 0.075
F+M 11.37 + 6.38 22.36 + 9.47 31.06 + 12.36 <0.001 0.003 <0.001 0.026
Peak Knee Flexion 1 F 12.08 £ 6.74 23.15+13.07 30.11+12.25
(L) M 10.67 + 6.27 21.56 + 4.30 32.01+£13.14
p-value 0.796 0.605 0.730
F+M 6.13+ 7.61 6.11 + 9.99 8.24+7.72 0.685
Peak Knee Extensior F 11.43 + 6.80 12.52 +7.70 11.27 £+ 9.15
2 (R) M 0.84 + 3.70 -0.31+7.77 5.20+ 4.72
p-value <0.001 0.003 0.077
F+M 11.80 + 8.21 16.20 + 8.25 20.90 + 10.38 0.011 0.353 0.009 0.320
Peak Knee Flexion 2 F 17.42 + 6.89 21.90 £ 5.93 21.78+ 13.35
(R) M 6.17 £ 4.94 10.50 + 6.01 20.02 £ 7.02
p-value 0.001 0.001 0.730
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F+M 27.99 + 8.29 24.74 +10.32  26.35+8.12 0.227
Peak Hip Extension 1 F 33.23+5.97 28.56 £ 12.72  30.32+8.70
L) M 22.75 + 6.96 20.92 +5.64 22.37 £ 5.37
p-value 0.002 0.119 0.033
F+M 38.42 + 9.36 4429 +10.60 55.84+11.34 <0.001 0.240 <0.001 0.005
Peak Hip Flexion 1 F 44.77 + 6.80 51.16 £ 9.31 62.16 £ 11.47
L) M 32.07 £ 7.03 37.43+6.77 49.52 + 7.20
p-value 0.001 0.003 0.013
F+M 5.72+4.43 8.97 £7.95 3.34£6.20 0.034 0.312 0.574 0.029
Peak Hip Extension 2 F 6.09 + 3.85 7.72 £5.92 1.76 £ 6.95
(R) M 5.35+5.13 10.22 £ 9.78 492 +5.28
p-value 0.720 0.521 0.294
F+M 2214 +7.70 42.36 £ 9.20 47.18 + 13.71 <0.001 <0.001 <0.001 0.426
Peak Hip Flexion 2 F 23.16 + 8.60 42.89 £ 7.93 47.06 £ 9.38
(R) M 21.12 £ 6.99 41.83+10.79 47.30% 17.65
p-value 0.568 0.814 0.972
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Table 4.56. RSFL Frontal Plane Angle
Table 4.56.Comparisons of peak frontal plane joint angles (in mean * standard deviation and degrees) during the RSFL between gerateyeaperience

levels (NEW vs. REC vs. PRO). The former garisons were conducted by Mawhitney/independerittests and the latter ones were conducted by Kruskal
Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC v PRO
F+M -1.91+2.28 -1.92+2.31 -3.15+3.61 0.309
Peak Ankle Eversion F -2.95+1.35 -2.64 +2.04 -5.09 + 3.28
(L) M -0.86 + 2.60 -1.21+£2.46 -1.21+291
p-value 0.029 0.113 0.024
F+M -0.16 + 1.86 0.63 £ 2.32 0.10 £ 2.79 0.580
Peak Ankle Inversion F -1.24 +1.15 -0.06 + 2.37 -1.80 + 2.18
1(L) M 0.93+1.83 1.32+2.18 2.00+1.92
p-value 0.005 0.217 0.001
F+M -3.33 £ 2.80 -1.51 £ 2.07 -3.84 + 3,51 0.073
Peak Ankle Eversion F -4.55 + 2.26 -2.57+1.23 -2.79 £ 2.02
2(R) M -2.11+2.85 -0.57 £ 2.26 -4.77 £ 4.36
p-value 0.035 0.036 0.321
F+M -0.65 +2.79 0.65+2.17 -1.46 £ 2.92 0.070
Peak Ankle Inversion F -2.17 +1.99 -0.29+1.38 -1.37 + 2.66
2(R) M 0.86 +2.72 1.49 £ 2.47 -1.56 + 3.32
p-value 0.011 0.092 0.898
F+M 0.16 + 3.40 1.81+5.77 -1.76 £ 6.18 0.141
Peak Knee Abduction F -0.11 £3.76 -1.09 £5.25 -6.37 + 5.66
1(L) M 0.42 + 3.19 4,71 +4.93 2.34+2.85
p-value 0.796 0.031 <0.001
F+M 3.82 + 3.62 9.23 +9.00 8.44 + 8.20 0.051
Peak Knee Adduction F 2.54 + 3.65 4,74 +5.83 2.21 +4.35
1(L) M 5.10 + 3.26 13.72 + 9.63 14.68 + 6.05
p-value 0.115 0.029 <0.001
F+M -3.57 + 4.59 -8.87 + 6.09 -16.33+7.52 <0.001 0.037 <0.001 0.046
Peak Knee Abduction F -4.46 £ 3.95 -9.30+7.24 -15.26 £ 5.43
2 (R) M -2.68+5.21 -8.44+5.11 -17.40 +9.38
p-value 0.143 0.863 0.796
F+M 1.48 + 4.01 4,71 +4.02 7.73 +5.82 0.005 0.205 0.004 0.513
Peak Knee Adduction F 0.70+£5.18 6.70 £ 3.23 7.90 = 6.56
2 (R) M 2.25+2.39 2.73 + 3.89 7.55 + 5.36
p-value 0.353 0.050 0.730
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F+M -7.06 £ 6.05 -8.39 £9.21 -18.03 + 8.99 <0.001 1.000 0.001 0.002
Peak Hip Abduction 1 F -7.53+5.13 -10.21+11.62 -19.31+7.44
L) M -6.59 £ 7.12 -6.56 + 6.14 -16.75 + 10.61
p-value 0.739 0.546 0.546
F+M -1.14 £ 6.05 8.25+6.90 17.14 £ 4.91 <0.001 <0.001 <0.001 <0.001
Peak Hip Adduction 1 F -0.98 £ 5.52 11.25+5.09 16.38 + 4.58
L) M -1.30 £ 6.84 525+ 7.42 17.91 £ 5.38
p-value 0.909 0.063 0.524
F+M -2.30 £ 4.35 -0.17 £4.45 -4.34 + 6.87 0.117
Peak Hip Abduction 2 F -3.71 £ 3.86 -0.63 + 3.16 -4.04 + 7.55
(R) M -0.89 £ 4.54 0.23+5.53 -4.61 + 6.65
p-value 0.739 0.236 0.963
F+M 2.82 + 6.28 6.95+ 10.17 6.85 + 8.18 0.106
Peak Hip Adduction 2 F 1.27 +3.42 3.34 £8.90 572+ 4.74
(R) M 4.37+£8.14 10.57 £ 10.55 7.99 + 10.81
p-value 0.282 0.136 0.572
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Table 4.57. RSFL Transverse Plane Angle

Table 4.57.Comparisons of peak transverse plane joint angles (in mean * standard deviation and degrees) during the RSFL betwarehayandgrexperi-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byWianey/independertttests andhe latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC v PRO
F+M -0.36 £ 13.55 -6.37 £ 17.18 -3.10 + 16.26 0.455
Peak Ankle External F 7.43+7.21 -0.35+ 16.35 8.05+11.42
Rotation 1 (L) M -8.15 + 14.17 -12.39+16.69 -14.25+12.33
p-value 0.006 0.142 0.001
F+M 10.96 + 15.14 11.35 + 13.57 16.11 + 18.07 0.616
Peak Ankle Internal F 18.45 £ 8.22 16.05 + 13.82 26.12 + 13.82
Rotation 1 (L) M 3.47 £17.08 6.66 £ 12.28 6.11 + 16.66
p-value 0.022 0.147 0.014
F+M 2.57 £15.70 -1.68 + 17.09 6.75 + 14.10 0.129
Peak Ankle External F 10.85 + 10.03 5.94 + 18.39 5.81+13.48
Rotation 2 (R) M -5.71 + 16.36 -9.30+12.32 7.69 + 15.45
p-value 0.014 0.055 0.786
F+M 1793+ 1424 13.20+17.37 23.53 +#15.06 0.093
Peak Ankle Internal F 23.79 £ 9.87 21.95+17.92 22.38+15.13
Rotation 2 (R) M 12.07 £ 15.94 4,46 +12.16 24.68 + 15.82
p-value 0.063 0.014 0.605
F+M -2495+10.80 -24.38+9.75 -25.76+10.92 0.925
Peak Knee External F -22.78 £8.24 -28.46 £9.21  -26.97 + 14.03
Rotation 1 (L) M -27.13+£12.96 -20.30 + 8.93 -24.55 + 7.29
p-value 0.382 0.074 0.652
F+M -16.75+ 10.04 -11.74+10.70 -11.80+ 10.94 0.138
Peak Knee Internal F -15.31+9.27 -16.87+10.74 -13.11+ 13.36
Rotation 1 (L) M -18.19 + 11.06 -6.60 + 8.28 -10.48 + 8.50
p-value 0.536 0.037 0.624
F+M -3.99 + 11.27 -8.72+17.82 -25.39+17.08 <0.001 0.725 <0.001 0.006
Peak Knee External F -10.55+ 6.24 -14.68 +17.11 -26.42 +14.73
Rotation 2 (R) M 257 +11.57 -2.75+17.37 -24.36 + 20.02
p-value 0.005 0.162 0.807
F+M 1.91+11.89 0.72 £ 16.12 -12.73+17.34 0.008 0.993 0.013 0.031
Peak Knee Internal F -5.70+7.16 -5.61+14.84 -12.97 + 15.33
Rotation 2 (R) M 9.52 + 10.88 7.05 £ 15.55 -12.48 + 20.09

p-value

0.003

0.050

0.796
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F+M 2.96 + 12.63 -3.08 £21.54 -19.06 + 26.30 0.006 0.749 0.006 0.071
Peak Hip External Ro: F -4.57 £ 10.88 -9.58+24.09 -36.47 +21.00
tation 1 (L) M 10.49 £ 9.63 3.42+17.63 -1.65 + 18.62
p-value 0.007 0.222 0.002
F+M 10.41 £ 11.19 9.90 + 19.61 -2.66 + 23.49 0.063
Peak Hip Internal Ro- F 3.46 £9.41 2.04+1857  -15.72 +20.98
tation 1 (L) M 17.37 £ 8.25 17.77+18.27 10.41+18.64
p-value 0.002 0.089 0.013
F+M -21.14+591 -2246+11.49 -26.41+14.20 0.318
Peak Hip External Ro: F -21.10 + 4.83 -28.83+7.71 -26.99 + 16.49
tation 2 (R) M -21.18+7.10 -16.08+11.39 -25.82+ 12.47
p-value 0.853 0.019 0.931
F+M -1259+848 -12.99+10.63 -16.36+ 12.75 0.504
Peak Hip Internal Ro- F -14.41 £ 6.31 -1951+6.73 -16.20+12.84
tation 2 (R) M -10.77 £ 10.24 -6.46 £ 9.95 -16.53 £ 13.44
p-value 0.351 0.005 0.959




Table 4.58. RSFLP Sagittal Plane Momr
Table 4.58.Comparisons of peak sagittal plane joint moments (in mean + standard deviation and Nm/ kg) during the RSFLP betweet gandegsexperi-
ence leved (NEW vs. REC vs. PRO). The former comparisons were conducted by\Wlkitmey/independertttests and the latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded
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Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC V. PRO
F+M -0.05 + 0.07 -0.04 + 0.09 -0.08 £ 0.14 0.398
Peak Ankle Dorsi- F -0.01 £ 0.02 -0.04 £ 0.10 -0.04 £ 0.10
flexion 2 (R) M -0.08 + 0.09 -0.03 £ 0.08 -0.13 £0.17
p-value 0.004 0.888 0.200
F+M 0.95+0.49 1.04 £ 0.46 0.68 £ 0.45 0.074
Peak Ankle Plantar- F 1.12+£0.23 1.03+£0.34 0.72 £ 0.39
flexion 2 (R) M 0.80 £ 0.62 1.05 + 0.60 0.64 £ 0.54
p-value 0.211 0.423 0.796
F+M -0.13+£0.21 -0.38 £ 0.34 -0.42 + 0.39 0.012 0.053 0.021 1.000
PeakKnee Flexion 2 F -0.08 + 0.09 -0.48 + 0.39 -0.59 + 0.46
(R) M -0.18 £ 0.27 -0.27 £ 0.26 -0.24 £ 0.20
p-value 1.000 0.321 0.094
F+M 0.56 £0.45 0.48 + 0.55 0.51 +0.49 0.602
Peak Knee Extension F 0.31+0.17 0.28 £ 0.18 0.33+0.37
2 (R) M 0.77 £0.51 0.71+0.73 0.70 £ 0.54
p-value 0.043 0.370 0.063
F+M -0.80 + 0.66 -0.61 + 0.61 -0.88 + 0.71 0.274
Peak Hip Flexion 2 F -0.37 £ 0.15 -0.50 £ 0.33 -0.68 = 0.50
(R) M -1.18+0.71 -0.73+0.84 -1.09+0.84
p-value 0.028 0.888 0.605
F+M 0.23+£0.21 0.32 £ 0.22 0.33+0.24 0.215
Peak Hip Extension 2 F 0.17£0.12 0.37 £ 0.22 0.40 £ 0.28
(R) M 0.28 £ 0.26 0.27 +£0.21 0.27 £0.20
p-value 0.243 0.321 0.489




Table 4.59. RSFLP Frontal Plane Mom
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Table 4.59.Comparisons of peak frontal plane joint moments (in mean + standard deviation and Nm/ kg) during the RSFLP betweerdgenders experi-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byianey/independertttests and thiatter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC v PRO
F+M -0.36 £ 0.47 -0.52 + 0.59 -0.81 £ 0.69 0.069
Peak Ankle Inversion F -0.02 £ 0.02 -0.62 + 0.62 -0.80 £ 0.80
2 (R) M -0.67 £ 0.47 -0.42 + 0.58 -0.83 £ 0.62
p-value <0.001 0.888 1.000
F+M 0.14 +0.16 0.08 + 0.09 0.08 £ 0.17 0.207
Peak Ankle Eversion F 0.12 + 0.06 0.07 £ 0.09 0.08 + 0.15
2 (R) M 0.16 £0.21 0.10£0.10 0.09 £ 0.20
p-value 1.000 0.370 0.931
F+M -0.53 + 0.62 -0.72 £ 0.75 -1.16 + 0.79 0.009 1.000 0.012 0.058
Peak Knee Adduction F -0.07 £ 0.04 -0.81+0.73 -1.02 + 0.77
2 (R) M -0.94 + 0.61 -0.61 + 0.80 -1.31+0.82
p-value 0.003 0.606 0.546
F+M 0.38 + 0.27 0.28 + 0.22 0.36 + 0.45 0.554
Peak Knee Abduction F 0.41 +0.17 0.29 + 0.25 0.38 £ 0.49
2 (R) M 0.35+0.35 0.28 +0.21 0.34£0.43
p-value 0.356 1.000 1.000
F+M -0.58 £ 0.70 -0.83 £ 0.87 -1.40 £ 1.00 0.008 0.616 0.006 0.231
Peak Hip Adduction 2 F -0.03+£0.04 -0.95 + 0.89 -1.37+1.16
(R) M -1.08 £ 0.62 -0.69 £ 0.88 -1.43+0.88
p-value 0.001 0.743 0.863
F+M 0.69 + 0.30 0.51+0.34 0.57 + 0.56 0.197
Peak Hip Abduction 2 F 0.80+£0.24 0.53+0.41 0.52+0.64
(R) M 0.58 £ 0.32 0.49 £ 0.27 0.63+0.51
p-value 0.095 0.673 0.340




Table 4.60. RSFLP Transverse Plane Mom
Table 4.60.Comparisons of peak transverse plane joint moments (in mean * standard deviation and Nm/ kg) during the RSFLP betward gerateys

experiencdevels (NEW vs. REC vs. PRO). The former comparisons were conducted byWhitmey/independertttests and the latter ones were conducted
by KruskalWallis/oneway ANOVA tests. The-values for comparisons showing significant differencebatded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC V. PRO
F+M -0.06 + 0.08 -0.10+0.11 -0.17 £ 0.10 0.003 1.000 0.003 0.032
Peak Ankle Internal F -0.03+£0.04 -0.13+0.13 -0.17 £ 0.10
Rotation 2 (R) M -0.08 £ 0.10 -0.06 + 0.09 -0.17 £ 0.10
p-value 0.043 0.370 1.000
F+M 0.09 + 0.06 0.11 £ 0.06 0.13+0.11 0.350
Peak Ankle External F 0.07 £ 0.04 0.12 £ 0.05 0.11+£0.12
Rotation 2 (R) M 0.11 £ 0.07 0.10 £ 0.08 0.14+0.12
p-value 0.211 0.888 0.605
F+M -0.12+0.14 -0.21 +0.23 -0.26 £ 0.19 0.038 0.904 0.032 0.434
Peak Knee Internal F -0.01+0.01 -0.24+0.24 -0.26 £ 0.20
Rotation 2 (R) M -0.21+0.13 -0.17 £ 0.23 -0.26 £ 0.20
p-value <0.001 0.606 0.931
F+M 0.09 + 0.07 0.09 + 0.06 0.08 + 0.10 0.514
Peak Knee External F 0.11 £ 0.06 0.09 +£ 0.06 0.08 £ 0.10
Rotation 2 (R) M 0.07 £ 0.08 0.09 + 0.08 0.07£0.11
p-value 0.243 0.963 0.863
F+M -0.07 £ 0.05 -0.07 £ 0.05 -0.11 £ 0.09 0.288
Peak Hip Internal Ro- F -0.04 + 0.03 -0.09 + 0.06 -0.12+0.12
tation 2 (R) M -0.09 £ 0.05 -0.05 £ 0.06 -0.11 £ 0.07
p-value 0.053 0.200 0.666
F+M 0.05 + 0.03 0.12 + 0.08 0.13 + 0.08 <0.001 0.005 0.002 1.000
Peak Hip External Ro: F 0.03 £0.02 0.11 £ 0.07 0.12+£0.11
tation 2 (R) M 0.06 £ 0.03 0.12 £ 0.09 0.14 £ 0.06
p-value 0.022 0.963 0.340




Table 4.61. RSFLP Sagittal Plane Angle:

Table 4.61.Comparisons of peak sagittal plane joint angles (in mean = standard deviation and degrees) during the RSFLP betwerth gymotey experi-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted bWhHianey/independertttests and th latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.
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. Posthocp-value
Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC v PRO
F+M -24.67+9.27 -2435+11.01 -33.10+ 10.23 0.015 1.000 0.058 0.023
Peak AnklePlantar- F -26.91+£7.94 -26.85+14.19 -37.58 £ 11.37
flexion 1 (L) M -22.66 +10.32 -21.53+5.46  -28.61+6.90
p-value 0.333 0.336 0.060
F+M -3.12 + 4.69 -1.94 + 4.84 -2.84 £+ 7.51 0.820
Peak AnkleDorsiflex- F -3.06 + 4.66 -1.63 + 3.83 -1.80 + 10.13
ion 1 (L) M -3.18 + 4.98 -2.28 + 6.04 -3.88 + 3.87
p-value 0.960 0.792 0.573
F+M 2.84 £ 5.37 3.20+ 8.86 2.20 £ 5.58 0.905
Peak Ankle Plantar- F 1.06 £6.14 -1.35+9.33 1.73 £ 5.06
flexion 2 (R) M 4.44 + 4.25 8.32 £ 4.82 2.67 £ 6.34
p-value 0.356 0.036 0.666
F+M 19.67 + 3.20 19.60 + 6.61 20.86 + 6.00 0.736
Peak Ankle Dorsiflex- F 20.34 +3.50 19.11 + 8.03 18.89 + 4.37
ion 2 (R) M 19.07 + 2.95 20.15 £ 5.07 22.84 + 6.98
p-value 0.405 0.758 0.170
F+M 1.53+5.95 443 +£7.78 -0.05 + 7.69 0.183
Peak Knee Extensior F 3.24 + 4.89 3.76 £ 9.74 2.80+9.31
1(L) M -0.01 +6.64 5.18 + 5.36 -2.90 £ 4.53
p-value 0.245 0.719 0.118
F+M 12.18 + 7.30 20.78 £ 8.11 25.26 + 12.01 <0.001 0.024 <0.001 0.410
Peak Knee Flexion 1 F 14.03 + 6.77 23.16 £ 10.08 26.54 + 12.69
(L) M 10.52 + 7.70 18.11+4.34  23.98+11.92
p-value 0.310 0.211 0.665
F+M 4.66 + 5.99 8.24 £ 9.10 9.20+7.15 0.075
Peak Knee Extensior F 8.63+5.41 13.77 £ 6.79 12.03 £ 9.17
2 (R) M 1.08 £ 3.99 2.02+7.28 6.37 £ 2.57
p-value 0.008 <0.001 0.040
F+M 13.32 £ 8.76 17.18+10.12 21.35+11.77 0.068
PeakKnee Flexion 2 F 18.84 + 8.86 23.57 £ 6.47 23.97 £ 14.37
(R) M 8.35+ 5.09 9.99 + 8.65 18.74 £ 8.51
p-value 0.005 0.002 0.361
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F+M 24.60 + 8.32 21.23 +9.61 24.60 + 7.54 0.407
Peak Hip Extension 1 F 29.42 + 6.00 23.36 £ 11.76  28.43+7.95
L) M 20.27 +7.90 18.83 £ 6.38 20.77 £ 4.97
p-value 0.012 0.348 0.026
F+M 36.47 +8.97 43.23+10.74 5283+10.88 <0.001 0.147 <0.001 0.022
Peak Hip Flexion 1 F 42.83 + 6.77 49.54 + 9.69 59.92 + 9.54
L) M 30.74 + 6.59 36.14 + 6.91 45.74 + 6.90
p-value 0.001 0.005 0.002
F+M 5.13+4.41 8.36 + 7.54 2.49 + 6.58 0.027 0.334 0.491 0.023
Peak Hip Extension 2 F 5.29 + 3.81 5.63 +4.81 0.08 £7.47
(R) M 4.99 £ 5.09 11.43+9.11 4.89 + 4.82
p-value 0.968 0.074 0.222
F+M 24.17 + 8.51 42.33 + 8.23 46.66 + 15.08 <0.001 <0.001 <0.001 0.579
Peak Hip Flexion 2 F 26.27 + 10.72 44.80 £ 8.75 46.06 £ 12.38
(R) M 22.28 + 5.86 39.56 +7.13  47.27 +18.15
p-value 0.321 0.200 0.871




Table 4.62. RSFLP Frontal Plane Angle
Table 4.62.Comparisons of peak frontal plane joint angles (in mean * standard deviation and degrees) during the RSFLP betweed geraley £aperi-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byianey/independertttests and thiatter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M -1.93+1.91 -1.64 +£2.28 -2.93+3.14 0.324
Peak AnkleEversion 1 F -2.54 +1.29 -2.31+2.23 -4.34 + 2.85
(L) M -1.38+2.26 -0.88 +2.23 -1.68 + 2.97
p-value 0.113 0.167 0.139
F+M -0.14 + 1.53 0.69 £1.97 -0.41 + 3.05 0.338
Peak Ankle Inversion F -0.88 + 0.93 0.01 + 2.37 -2.06 + 2.59
1(L) M 0.53+1.69 1.45+1.07 1.24 +2.64
p-value 0.040 0.136 0.017
F+M -3.48 + 2.93 -1.50 + 2.22 -3.52 + 2.69 0.035 0.053 1.000 0.101
Peak Ankle Eversion F -4.58 + 2.73 -2.98 £ 1.57 -3.17+1.81
2(R) M -2.49 + 2.87 -0.01+1.74 -3.84 + 3.38
p-value 0.182 <0.001 0.963
F+M -0.42 + 2.68 0.52+2.42 -1.57 £ 2.81 0.126
Peak Ankle Inversion F -1.78 + 1.91 -0.83+ 2.23 -1.92 + 2.99
2(R) M 0.81 +2.75 1.86 £ 1.85 -1.23+2.75
p-value 0.030 0.020 0.620
F+M -0.60 + 3.11 0.94 + 5.69 -1.61£5.71 0.324
Peak Knee Abduction F -0.85 + 3.38 -1.43 £5.88 -5.44 + 5.49
1(L) M -0.36 + 3.02 3.60 + 4.39 1.79+3.32
p-value 1.000 0.139 0.015
F+M 3.58+2.74 9.04 + 6.91 7.35+6.41 0.015 0.015 0.130 0.750
Peak Knee Adduction F 2.71 £ 3.28 6.68 + 6.47 3.95+4.81
1(L) M 437 +1.99 11.70 + 6.78 10.75+ 6.18
p-value 0.604 0.200 0.031
F+M -5.45 + 4.82 -10.60 + 6.77 -16.34 + 7.66 <0.001 0.062 <0.001 0.034
PeakKnee Abduction F -6.68 + 3.71 -10.79 £ 7.66 -16.36 £ 6.87
2 (R) M -4.34 + 5.60 -10.38 £ 6.12 -16.32 + 8.80
p-value 0.156 1.000 0.796
F+M 1.22 +3.85 3.59 +4.77 6.02 + 5.61 0.019 0.508 0.015 0.500
Peak Knee Adduction F 0.49+3.91 579+ 4.75 5.64 + 6.27
2 (R) M 1.88 + 3.88 1.12 +3.62 6.39 + 5.22
p-value 0.449 0.039 0.785
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F+M -6.18 £ 6.21 -8.15+ 9.73 -15.01 +8.62 0.007 1.000 0.013 0.027
Peak Hip Abduction 1 F -7.53+6.17 -11.88+12.05 -19.19 +8.27
L) M -4.96 £ 6.32 -3.95+3.51 -10.83 + 7.08
p-value 0.384 0.094 0.035
F+M -0.61 £ 5.63 10.01 £ 7.07 16.29 + 4.92 <0.001 <0.001 <0.001 0.008
Peak Hip Adduction 1 F -1.55 £ 5.61 12.68 £ 5.24 15.74 £ 5.04
L) M 0.23+5.82 7.00 + 7.96 16.85 + 5.05
p-value 0.508 0.099 0.648
F+M -1.60 £ 4.61 -0.19 £ 4.61 -4.56 + 6.68 0.066
Peak Hip Abduction 2 F -3.34+4.21 -1.36 £ 3.19 -3.78 £+ 7.40
(R) M -0.03 £ 4.58 0.99 + 5.68 -5.26 + 6.34
p-value 0.095 0.234 0.606
F+M 3.40+5.70 5.82 + 10.09 5.55 + 6.54 0.576
Peak Hip Adduction 2 F 2.00+ 3.16 2.00 + 8.07 5.16 + 4.89
(R) M 4.67 +7.23 10.12 + 10.88 5.93+8.17
p-value 0.661 0.114 1.000
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Table 4.63. RSFLP Transverse Plane Angle

Table 4.63.Comparisons of peak transverse plane joint angles (in mean * standard deviation and degrees) during the RSFLP betveeehayeodgrsxperi-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byWianey/independertttests andhe latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC v PRO
F+M -0.53 + 11.32 -6.66 + 14.86 -0.43 £ 15.99 0.229
Peak Ankle External F 496 +5.92 -0.79 + 16.17 8.08 + 12.33
Rotation 1 (L) M -5.48 + 12.95 -13.26 £ 10.56 -8.95+ 15.11
p-value 0.041 0.084 0.019
F+M 11.64 £ 12.30 9.23 £ 13.60 17.40 £ 17.45 0.241
Peak Ankle Internal F 16.60 = 8.08 1391 +14.61 26.35%13.86
Rotation 1 (L) M 7.17 £ 14.06 3.95+10.90 8.45 + 16.58
p-value 0.096 0.136 0.024
F+M 1.58 £15.81 0.25 +19.98 7.60+13.21 0.186
Peak Ankle External F 9.49 + 10.46 10.22 + 22.39 8.56 + 14.36
Rotation 2 (R) M -5.53 + 16.84 -10.96 + 8.27 6.64 £ 12.74
p-value 0.034 0.024 0.768
F+M 18.78+14.60 13.70+18.64 22.65+13.00 0.241
Peak Ankle Internal F 23.96 £ 12.31 2427 +17.97 24.07 £ 1255
Rotation 2 (R) M 14.14 + 15.53 1.80 £ 10.93 21.23+14.04
p-value 0.278 0.002 0.796
F+M -24.86 + 10.94 -23.06+£10.31 -26.11+ 11.46 0.710
Peak Knee External F -22.54+8.65 -28.05+10.53 -28.24 +14.74
Rotation 1 (L) M -26.95+12.76 -17.44+6.94 -23.98 +7.18
p-value 0.396 0.029 0.447
F+M -16.26 + 10.39 -11.75+11.09 -14.28+ 10.51 0.421
Peak Knee Internal F -1490+9.22 -16.84 +12.70  -15.73 £ 13.28
Rotation 1 (L) M -17.48 £ 11.70 -6.02 £ 5.10 -12.83+£7.31
p-value 0.720 0.059 0.796
F+M -4.95+ 1143 -10.16+15.88 -24.69 + 16.84 0.002 1.000 0.002 0.025
Peak Knee External F -11.13 £ 6.93 -13.66 £ 15.19 -25.26 + 14.16
Rotation 2 (R) M 0.61 +12.09 -6.22+16.72 -24.11 +20.04
p-value 0.035 0.139 1.000
F+M 1.73+£11.40 -1.82+15.78 -13.55+ 18.43 0.011 0.867 0.012 0.083
Peak Knee Internal F -4.24 + 6.90 -6.73 + 14.77  -12.50 +16.00
Rotation 2 (R) M 7.11+12.25 3.70 £ 15.93 -14.60 + 21.52

p-value

0.053

0.139

0.796
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F+M 2.85+18.21 -4.32+20.44  -18.13 + 25.72 0.016 0.689 0.014 0.180
Peak Hip External Ro: F -8.46 + 13.96 -9.44 +21.16 -34.09 + 22.40
tation 1 (L) M 13.04 £ 15.70 1.44 £ 19.28 -2.16 + 18.18
p-value 0.006 0.287 0.004
F+M 12.14+1751 10.70+17.01 -2.85+23.75 0.145
Peak Hip Internal Ro- F 1.32+9.76 3.16 £17.09 -16.27 + 21.53
tation 1 (L) M 21.87+1750 19.17+13.14 10.58 + 18.16
p-value 0.006 0.049 0.011
F+M -21.61+6.67 -21.76+11.62 -26.16+ 15.18 0.415
Peak Hip External Ro: F -21.15+5.15 -27.84+757 -26.58+ 17.29
tation 2 (R) M -22.02+8.06 -14.92+11.93 -25.74+13.78
p-value 0.661 0.011 1.000
F+M -11.76 + 9.09 -12.41+9.93  -15.46 + 12.93 0.546
Peak Hip Internal Ro- F -12.46 £ 6.20 -17.14+6.86  -15.48 £ 13.00
tation 2 (R) M -11.13+£11.40 -7.08+10.51 -15.44 £ 13.64
p-value 0.761 0.032 0.995
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Table 4.64.Comparisons of peak sagittal plane joint moments (in mean + standard deviation and Nm/ kg) during the SSL between gendegsexperi-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byianey/independertttests and thiatter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 0.02+004  -005+005  -0.04+0.06 0.549
Peak Ankle Dorsi- F -0.01 £ 0.02 -0.07 £ 0.09 -0.06 + 0.07
flexion M 0.03+0.05  -002+0.04  -0.02+0.02
p-value 0.780 0.436 0.606
F+M 0.80 + 0.48 0.68 + 0.42 0.76 + 0.38 0.991
Peak Ankle Plantar- F 0.78 £ 0.21 0.49 + 0.43 0.61+0.31
flexion M 0.82 + 0.67 0.87 + 0.33 0.91 + 0.40
p-value 0.838 0.051 0.094
F+M 019+017  -019+015  -028+0.23 0.430
. F 0.15+007  -0.16 +0.10 0.27 £ 0.25
Peak Knee Flexion M 0234024  -022+018  -0.30+0.22
p-value 0.497 0.796 0.743
F+M 0.49 + 0.36 0.77 + 0.66 0.64 + 0.65 0.690
. F 0.34+0.21 0.93+0.70 0.34 + 0.37
Peak Knee Extension ), 0.63 + 0.43 0.61 + 0.62 0.93 +0.76
pvalue 0.218 0.489 0.050
F+M 089+091  -121+107  -1.18+0.89 0.389
. . = 028+011  -148+1.14  -088+051
Peak Hip Flexion M 151+094  -094+0098  -1.47+1.11
pvalue <0.001 0.297 0.258
F+M 0.21+0.22 0.16 + 0.18 0.18 + 0.27 0.686
. . F 0.17 % 0.10 0.08+0.16 0.13+0.19
Peak HipExtension M 0.24 +0.31 0.23 +0.18 0.24 +0.33
p-value 1.000 0.094 0.730




Table 4.65. SSL Frontal Plane Mom

269

Table 4.65.Comparisons of peak frontal plane joint moments (in mean + standard deviation and Nm/ kg) during the SSL between gemders expkrience
levels (NEW vs. REC vs. PRO). The former comparisons were conducted byWhatmey/independertttests and theatter ones were conducted by Kruskal

Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
FrM 20.25 + 0.55 0.39+045  -0.59 + 0.66 0.056
. F 20.01+0.02 2047 +049  -0.66+0.72
Peak Ankle Inversion -0.49 + 0.71 .0.30+041  -0.51+0.62
p-value 0.063 0.605 0.743
FrM 0.20 * 0.16 0.12+0.14 0.14 + 0.18 0.164
. F 0.19 + 0.04 -0.09+0.13 0.11 + 0.15
Peak Ankle Eversion 0.22 + 0.24 0.16 + 0.15 0.17 + 0.21
p-value 0.604 0.297 0.796
F+M -0.59 + 0.70 059+063  -1.00+0.77 0.071
. F 20.17 £ 0.09 2079+073  -1.02+0.73
Peak Knee Adduction 1.00£080  -040+048  -0.98 +0.86
pvalue 0.004 0.340 1.000
F+M 0.33+0.21 0.32 + 0.29 0.34 + 0.36 0.942
. = 048+ 0.11 0.24 + 0.32 0.34+ 0.35
Peak Knee Abduction 0.19 + 0.19 0.39 + 0.25 0.34 + 0.38
p-value 0.001 0.267 0.993
F+M 20.79+ 0.82 064 +057  -1.34+0.01 0.030 1.000 0.091 0.046
. . F 2029+011 075+062  -152+1.01
Peak Hip Adduction 120+092  -052+053  -1.16+0.83
p-value 0.075 0.605 0.489
F+M 0.61 + 0.37 0.61 + 0.34 0.47 + 0.45 0.450
. . F 0.83 + 0.20 0.55 + 0.40 0.45 + 0.44
Peak Hip Abduction 0.39 + 0.36 068+028 049+ 0.49
p-value 0.003 0.445 0.868
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Table 4.66. SSL Transverse Plane Mom

Table 4.66.Comparisons of peak transverse plane joint moments (in mean + standard deviation and Nm/ kg) during the SSL betwerd garatey®aperi-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted bWhHianey/independertttests and th latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC V. PRO
F+M -0.10+£0.14 -0.07 £ 0.07 -0.14 + 0.09 0.026 1.000 0.050 0.061
Peak Ankle Internal F -0.03 £ 0.03 -0.06 £ 0.05 -0.13+0.08
Rotation M -0.18 £ 0.17 -0.09 £ 0.10 -0.16 £ 0.10
p-value 0.043 0.730 0.815
F+M 0.08 £ 0.04 0.11 £ 0.06 0.12 +0.08 0.041 0.172 0.051 1.000
Peak Ankle External F 0.09 £ 0.03 0.12 + 0.06 0.13+0.09
Rotation M 0.06 £ 0.04 0.11 + 0.07 0.12 + 0.07
p-value 0.075 0.605 0.931
F+M -0.12 £ 0.15 -0.12 £0.12 -0.19 £ 0.15 0.065
Peak Knee Internal F -0.03 £ 0.02 -0.13+£0.14 -0.19 £ 0.15
Rotation M -0.20+0.18 -0.10+£0.12 -0.20+0.16
p-value 0.063 0.931 0.963
F+M 0.08 £ 0.04 0.11 £ 0.06 0.10 + 0.07 0.285
Peak Knee External F 0.10+£0.03 0.11 + 0.06 0.09 + 0.07
Rotation M 0.07 £ 0.04 0.11 £ 0.06 0.11 + 0.07
p-value 0.104 0.984 0.587
F+M -0.05 + 0.06 -0.06 + 0.07 -0.11 + 0.12 0.323
Peak Hip Internal Ro- F -0.03 £ 0.02 -0.09 + 0.09 -0.14 £ 0.13
tation M -0.06 + 0.08 -0.04 £ 0.03 -0.08 £ 0.11
p-value 0.529 0.387 0.481
F+M 0.10 £ 0.06 0.14 £ 0.06 0.16 + 0.09 0.033 0.225 0.035 1.000
Peak Hip External Ro: F 0.06 £ 0.02 0.16 £ 0.05 0.13 £ 0.06
tation M 0.14 £ 0.07 0.11 £0.07 0.20£0.11
p-value 0.005 0.113 0.222




Table 4.67. SSL Sagittal Plane Angle

271

Table 4.67.Comparisons of peak sagittal plane joint angles (in mean * standard deviation and degrees) during the SSL between ayaodegrsxgretience
levels (NEW vs. REC vs. PRO). The former comparisons were conducted bywhammey/independertttests and th&atter ones were conducted by Kruskal
Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M -8.92 + 7.58 101567  -242+6.92  <0.001 <0.001 0.014 0.354
Peak Ankle Plantar- F 1242+757  108+755  -454+7.08
flexion M -5.43 + 6.06 0.93 + 3.37 -0.29 £ 5.29
p-value 0.035 0.959 0.201
F+M 0.34 +3.04 1210+ 507  12.63+ 4.74 0.049 0.156 0.068 0.976
Peak AnkleDorsiflex- F 1053+ 262  12.68+6.32 1232+523
ion M 8.16 + 3.08 1152+3.73  12.94+ 4.49
p-value 0.080 0.643 0.790
F+M 2.92 + 4.90 5.06 +6.25 0.74 + 557 0.076
. = 4.46 + 4.62 5.02 + 7.58 1.86 + 6.52
Peak Knee Extensior 1.39 + 4.01 510+506  -0.38 + 4.53
pvalue 0.166 0.981 0.411
F+M 1573+ 654  2612+979 2931+1430  <0.001 0.011 <0.001 0.745
. F 16.97 7.20 2661+ 1227 2519+12.98
Peak Knee Flexion M 14.49+592  2563+7.24 33.43+15.10
p-value 0.411 0.838 0.232
F+M 1122+739  900+1042  7.63+7.41 0.427
. . F 1586+ 6.51  13.29+ 11.43  10.86 + 5.55
Peak Hip Extension 6.58 £5.00 489+776 440+ 7.90
p-value 0.002 0.087 0.062
F+M 2272+887 2265+1043 2359+918  0.946
. . F 2789+ 7.44  2683+10.76 2555+ 10.17
Peak Hip Flexion M 1755+7.17  1847+871  21.62+8.18
p-value 0.005 0.089 0.380
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Table 4.68.Comparisons of peak frontal plane joint angles (in mean * standard deviation and degrees) during the SSL between gerateyeaperience
levels (NEW vs. REC vs. PRO). The former comparisons were conducted byWhatmey/independertttests and theatter ones were conducted by Kruskal

Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 237+240  2.27+357 3.80 + 4.40 0.472
. F 314+147  -3.02+287 -6.31 + 5.00
Peak Ankle Eversion 1.60+295  -1.52+4.19 -1.56 + 2.23
p-value 0.035 0.161 0.036
F+M 2010+ 199  0.83+2.98 0.74 + 4.44 0.356
. F 2074+146  -0.05+2.95 -3.56 + 3.83
Peak Ankle Inversion 0.53 + 2.31 1.72+2.91 2.09 + 3.07
p-value 0.161 0.218 0.003
F+M 124+419  -3.05+8.80 530 + 8.27 0.315
. F 278+443  -717+10.08  -12.10 + 8.45
Peak Knee Abduction 0.30 + 3.50 1.07 + 4.99 -0.02 + 1.68
pvalue 0.063 0.050 0.001
F+M 3.75+3.79 588+ 7.79 541+ 6.90 0.553
. = 2.18+3.38 2.89+7.28 1.80+4.74
Peak Knee Adduction 5.32 + 3.66 9.24+7.32 9.37 +7.01
p-value 0.105 0.114 0.036
F+M 1678+ 401 -21.91+868 -3295+528  <0.001 0.042 <0.001 <0.001
. . F 17.16+ 455 -23.60+9.86  -32.47 + 4.99
Peak Hip Abduction M 16.40+3.60 -2012+7.46 -33.44+ 582
p-value 0.682 0.398 0.710
F+M 172+566 157+ 4.70 3.02+8.96 0.088
. . F 2073+375  083+453 3.96 + 9.07
Peak Hip Adduction M 270+718  2.31+503 2.07 +9.30
p-value 0.218 0.666 0.730
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Variable

Gender

Posthocp-value

NEW REC PRO pvalue — EWV.REC NEWV.PRO _ RECV.PRO
F+M -0.43 + 13.80 -7.50 + 20.57 0.64 + 22.88 0.399
Peak Ankle External F 4.07 £ 8.61 -0.50 £ 19.71 15.60 £ 16.72
Rotation M -4.93 + 16.82 -14.50 £20.01 -14.32 £ 18.15
p-value 0.149 0.154 0.002
F+M 13.66 +14.74 12.09+18.76 21.98 + 20.95 0.390
Peak Ankle Internal F 19.63 £ 8.80 1759+ 18.66 35.29 + 18.88
Rotation M 7.68 +17.37 6.58 + 18.20 8.67 + 13.33
p-value 0.068 0.223 0.003
F+M -23.19+ 1235 -23.03+9.89 -23.27 + 10.47 0.998
Peak Knee External F -19.73+9.85 -26.88+10.14 -25.38+12.72
Rotation M -26.66 + 14.08 -19.19 + 8.48 -21.16 +7.82
p-value 0.218 0.100 0.409
F+M -15.16 £ 11.37 -11.30+10.95 -9.70+10.85 0.300
PeakKnee Internal F -12.44 £10.12 -15.96+12.16 -11.50+ 12.44
Rotation M -17.88+ 1241  -6.63+7.61 -7.91+9.39
p-value 0.297 0.069 0.500
F+M 0.27 + 12.36 -5.91 £ 20.08  -25.72 + 26.83 0.006 1.000 0.007 0.056
Peak Hip External Ro: F -7.17 £ 9.60 -12.72 £ 21.46 -43.21 + 20.50
tation M 7.70 £ 10.38 0.90 + 17.09 -8.23 £ 20.53
p-value 0.011 0.161 0.004
F+M 7.93+12.02 8.49 £19.07 -8.21 + 23.64 0.013 1.000 0.030 0.028
Peak Hip Internal Ro- F 0.43+£9.42 -1.03+17.25 -2224+17091
tation M 15.43 £ 9.54 18.00 + 16.47 5.81 + 20.60
p-value 0.002 0.029 0.007
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Table 4.70.Comparisons of peak sagittal plane joint moments (in mean + standard deviation and Nm/ kg) during the SSLP betweel genciegsexperi-
ence levels (NEW vs. REC vs. PRO). The formergansons were conducted by Mawhitney/independertttests and the latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 2001+001  -001+001  -0.01%0.02 0.417
Peak Ankle Dorsi- F -0.01 = 0.01 0.00 + 0.01 -0.01 = 0.02
flexion M -0.01+£0.01 -0.01+£0.01 -0.02 £ 0.03
pvalue 0.270 0.200 0.730
F+M 0.73 + 0.44 0.78 + 0.34 0.82 + 0.45 0.797
Peak Ankle Plantar- F 0.77 £ 0.14 0.73+0.35 0.62+0.31
flexion M 0.70 + 0.62 0.82 +0.35 1.03 + 0.48
p-value 0.706 0.600 0.042
F+M 025+034  -0.26+0.21 034+ 0.28 0.175
. F 015+ 005  -029+019  -0.29+0.33
Peak Knee Flexion M 036 +0.46  -0.23+0.23  -0.41+0.22
pvalue 0.912 0.297 0.139
F+M 0.58 + 0.57 0.64 + 0.60 0.58 + 0.50 0.942
. F 0.32 + 0.30 0.72 + 0.62 0.40 + 0.39
Peak Knee Extension ), 0.83 + 0.68 0.57 + 0.61 0.76 + 0.56
p-value 0.075 0.730 0.222
F+M 092+100  -1.05+100  -1.02 + 0.82 0.817
. . F 023+015  -1.26+103  -0.83+ 057
Peak Hip Flexion M 1.62+101  -084+098  -1.21+1.00
p-value 0.003 0.489 0.489
F+M 0.19 + 0.21 0.21 + 0.17 0.22 + 0.26 0.795
. . F 0.19 + 0.09 0.20 + 0.16 0.11 +0.18
Peak Hip Extension 020+030  023+019 0.33 + 0.29
p-value 0.945 0.773 0.066
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Table 4.71.Comparisons of peak frontal plane joint moments (in mean + standard deviation and Nm/ kg) during the SSLP between gendegsexuebri-
ence levels (NEWs. REC vs. PRO). The former comparisons were conducted by-Waitney/independertttests and the latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
FrM 20.28 0.55 0.33+0.37  -0.69 + 0.69 0.081
. F -0.02  0.02 2038+038  -0.45+054
Peak Ankle Inversion 053+0.71  -028+037  -093+0.76
p-value 0.043 0.863 0.113
FrM 0.23 + 0.20 0.17+013 0.14 + 0.17 0.192
. F 0.20 + 0.04 0.16 + 0.16 0.21+0.20
Peak Ankle Eversion 0.27 + 0.28 0.17 + 0.12 0.07 + 0.12
p-value 0.739 1.000 0.113
F+M 2061+075 047 +053  -0.96 + 0.62 0.017 1.000 0.045 0.035
. F 014+011 060+ 0.64  -0.87 + 0.55
Peak Knee Adduction -1.08 + 0.82 0.34+040  -1.05+0.70
pvalue <0.001 0.863 0.706
F+M 0.41 + 0.28 0.44 + 0.27 0.38  0.37 0.867
. = 051+ 0.15 0.37 + 0.29 0.45 + 0.36
Peak Knee Abduction 0.31+0.34 0.50 + 0.24 0.31 + 0.40
p-value 0.109 0.301 0.455
F+M 20.77+0.86 2051 +044  -127+0.86 0.012 1.000 0.031 0.026
. . F 2020+0.12 056 +0.43  -1.30 + 0.82
Peak Hip Adduction 134+092  -046+048  -1.24+005
p-value 0.011 0.489 0.796
F+M 0.73 + 0.45 0.77 + 0.36 0.59 + 0.45 0.332
. . F 087+0.17 0.70 + 0.43 0.65 + 0.39
Peak Hip Abduction 0.58 + 0.60 0854028  053+051
p-value 0.159 0.388 0.600




276

Table 4.72. SSLP Transverse Plane Mom

Table 4.72.Comparisons of peak transverse plane joint moments (in mean * standard deviation and Nm/ kg) during the SSLP betwaad geraeyexpe-
rience levels (NEW vs. REC vs. PRO). The former comparisons were conducted by\WWaney/independerittests andhe latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC V. PRO
F+M -0.10+0.13 -0.07 £ 0.08 -0.16 £ 0.10 0.006 1.000 0.033 0.009
Peak Ankle Internal F -0.03+£0.04 -0.06 £ 0.09 -0.11 £ 0.06
Rotation M -0.18 £ 0.16 -0.07 £ 0.06 -0.22+0.11
p-value 0.019 0.436 0.008
F+M 0.11 £ 0.05 0.16 + 0.08 0.16 + 0.08 0.036 0.061 0.098 0.996
Peak Ankle External F 0.12+0.04 0.17 £0.07 0.16 £ 0.08
Rotation M 0.09 £ 0.06 0.16 + 0.09 0.16 + 0.09
p-value 0.222 0.807 0.972
F+M -0.13+0.17 -0.09 +0.10 -0.21 +0.16 0.008 1.000 0.023 0.018
Peak Knee Internal F -0.02 + 0.02 -0.10+0.13 -0.13+0.10
Rotation M -0.23+0.20 -0.07 £ 0.07 -0.30+£0.18
p-value 0.023 1.000 0.024
F+M 0.12 + 0.06 0.15 + 0.07 0.12 £ 0.07 0.306
Peak Knee External F 0.14 £ 0.03 0.16 £ 0.07 0.13 £ 0.07
Rotation M 0.11 + 0.08 0.15 + 0.07 0.12 £ 0.08
p-value 0.293 0.688 0.731
F+M -0.04 £ 0.07 -0.05 + 0.07 -0.10+£0.10 0.080
Peak Hip Internal Ro- F -0.03+£0.04 -0.07 £ 0.09 -0.09 £ 0.10
tation M -0.06 £ 0.08 -0.02 £ 0.02 -0.11 £ 0.10
p-value 0.684 0.730 0.546
F+M 0.15+0.11 0.15 + 0.08 0.17 £ 0.08 0.452
Peak Hip External Ro: F 0.10 £ 0.04 0.17 £ 0.09 0.15 £ 0.07
tation M 0.21+£0.12 0.14 £ 0.06 0.20 + 0.09
p-value 0.011 0.605 0.222




Table 4.73. SSLP Sagittal Plane Angle
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Table 4.73.Comparisons of peak sagittal plane joint angles (in mean + standard deviation and degrees) during the SSLP betweeth ayandgrexgrerience
levels (NEW vs. REC vs. PRO). The former comparisons were conducted bywhammey/independertttests and th&atter ones were conducted by Kruskal

Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

PRO

p-value

Posthocp-value

Variable Gender NEW REC NEWv. REC NEWV.PRO  RECv. PRO
F+M 770+ 5.86 066+482  -470+599  <0.001 <0.001 0.278 0.017
Peak Ankle Plantar- F 9.83+5.12 097+628  -7.71+6.15
flexion M -5.57+£6.01 0.35+ 3.12 -1.68 + 4.23
p-value 0.106 0.793 0.028
F+M 9.43 +4.81 1120+571  1049+520 0581
Peak AnkleDorsiflex- F 11.25 +5.32 11.69 + 6.67 10.29 + 5.80
ion M 7.61+ 3.64 10.71+4.93  10.70 + 4.88
p-value 0.091 0.727 0.874
F+M 2.38 + 5.38 4.81+7.36 0.76 + 5.66 0.149
. = 3.58 +4.92 4.43+9.10 1.34 + 6.54
Peak Knee Extensior 1.17 + 5.79 5.18 + 5.64 0.17 + 4.94
pvalue 0.329 0.837 0.673
F+M 1627+9.78  2756+866  2945+1327  <0.001 0.006 0.004 1.000
. F 1824+ 10.84  28.92+ 1044 2585+ 12.80
Peak Knee Flexion M 1430+871  2621+6.81  33.05+ 13.46
p-value 0.383 0.523 0.262
F+M 1147+ 7.44  10.04+ 1035  9.64+ 7.61 0.519
. . F 1524+ 6.77 1339+ 1167 11.89 + 7.53
Peak Hip Extension 7.71+6.28 6.69+815  7.4047.42
p-value 0.019 0.177 0.220
F+M 2164+946 2315+ 1163 23.84+10.72  0.807
. . F 2636+812 27.15+12.96 26.03+ 11.69
Peak Hip Flexion M 16.92+858  19.16+9.15  21.64+9.83
p-value 0.019 0.190 0.666




Table 4.74. SSLP Frontal Plane Angle:
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Table 4.74.Comparisons of peak frontal plane joint angles (in mean * standard deviation and degrees) during the SSLP between geodey &xgnerience
levels(NEW vs. REC vs. PRO). The former comparisons were conducted by-Whitney/independerittests and the latter ones were conducted by Kruskal
Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 204+226  -2.44+4.30 408+ 4.74 0.431
. F 284+169  277+285 6.54 + 5.42
Peak Ankle Eversion 1.24+255  -2.12+556 -1.89 + 2.79
p-value 0.043 0.136 0.059
F+M 0.06 + 1.58 0.77 + 2.58 20.99 + 4.44 0.324
. F 061+085  044+3.16 3.66 + 4.24
Peak Ankle Inversion 0.73 +1.88 1.11+1.98 1.68 + 2.80
p-value 0.063 0.730 0.003
F+M 127+464  -257+942  -7.31+1052  0.118
. F 297+539  6.89+11.11 -14.21+11.07
Peak Knee Abduction 0.42 + 3.15 1.75 + 4.78 -0.42 + 2.36
p-value 0.105 0.050 0.011
F+M 350+3.13 6.35 + 6.86 6.97 + 7.12 0.177
. = 2.28+2.99 3.62+6.85 3.38+ 5.47
Peak Knee Adduction 4.89 + 2.82 .08 + 10.56 + 6.98
p-value 0.105 0.136 0.040
F+M 1773+ 425 2147+782 -3399+583  <0.001 0.503 <0.001 <0.001
. . F 1893+ 447 -2332+875 -34.50< 6.96
Peak Hip Abduction M 1653+3.85 -10.62+6.77 -33.48+4.81
p-value 0.214 0.331 0.721
F+M 090+587  4.14+576 4.09 + 10.25 0.067
. . F 024 +348  3.23+4.88 5.34 + 10.81
Peak Hip Adduction M 157+773  5.05+6.70 2.84 + 10.14
p-value 0.626 0.518 0.620




Table 4.75. SSLP Transverse Plane Angie
Table 4.75.Comparisons of peak transverse plane joint angles (in mean * standard deviation and degrees) during the SSLP betveeehayeodgrsxperi-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byWianey/independertttests andhe latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC v PRO
F+M -1.58+11.89 -7.32+18.35 2.01 +£22.43 0.335
Peak Ankle External F 3.12 £ 5.47 -3.71+£21.10 15.97 £ 18.62
Rotation M -6.29 + 14.81 -10.92 £+ 15,52 -11.95+ 16.83
p-value 0.076 0.421 0.004
F+M 11.60 + 14.16 12.05 + 19.53 22.43 £21.94 0.149
Peak Ankle Internal F 17.71+£10.23 16.32+18.47 35.01+19.84
Rotation M 5.49 + 15.36 7.79 £ 20.70 9.85+ 16.53
p-value 0.051 0.370 0.010
F+M -23.07+11.81 -22.80+9.86 -22.67+ 11.03 0.993
Peak Knee External F -19.90+9.70 -27.66 +10.25 -25.50 £ 13.49
Rotation M -26.24 + 13.33  -17.93 + 6.93 -19.84 + 7.67
p-value 0.239 0.031 0.290
F+M -15.21+1048 -11.79+11.36 -11.50+ 11.46 0.516
Peak Knee Internal F -12.99+10.85 -16.29+13.42 -14.48+ 12.16
Rotation M -17.43 + 10.17 -7.30 £ 6.96 -8.51 + 10.55
p-value 0.357 0.093 0.283
F+M -0.79 + 13.35 -6.34 + 18.39  -24.88 + 26.61 0.014 1.000 0.016 0.084
Peak Hip External Ro: F -9.05+11.20 -12.86+19.06 -41.06 +21.07
tation M 7.46 £ 9.97 0.18 + 16.13 -8.70 £ 21.71
p-value 0.005 0.161 0.011
F+M 8.24 + 12.50 7.85+17.21 -8.75 + 23.49 0.008 1.000 0.017 0.024
Peak Hip Internal Ro- F 0.00 £ 8.72 -0.51+18.15 -22.99 £17.00
tation M 16.48 £ 10.14 16.21 +£11.93 5.49 + 20.67
p-value 0.002 0.040 0.011




Table 4.76. SSR Sagittal Plane Mom
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Table 4.76.Comparisons of peak sagittal plane joint moments (in mean + standard deviation and Nm/ kg) during the SSR between gemuleyseapdri-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byianey/independertttests and thiatter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 002+001  -001+001  -001+001  <0.001 0.003 0.001 1.000
Peak Ankle Dorsi- F -0.02 £ 0.01 -0.01 £ 0.01 0.00 £ 0.01
flexion M 0.03+0.02  -001+001  -0.02+0.02
p-value 0.796 1.000 0.077
F+M 0.77+0.21 0.87+0.23 0.83 + 0.20 0.425
Peak AnklePlantar- F 0.73+0.22 076+ 0.17 0.77+0.12
flexion M 0.82 + 0.20 0.98 + 0.23 0.89 + 0.25
p-value 0.337 0.036 0.220
F+M 0.15+009  -018+008  -0.21 +0.07 0.056
. = 012+006  -017+006  -0.18 +0.07
Peak Knee Flexion M 0.18+0.11  -020+0.10  -0.23+0.07
p-value 0.146 0.482 0.153
F+M 0.33+0.18 0.44 + 0.24 0.43 + 0.28 0.409
. F 0.36 + 0.21 0.39 + 0.22 031+0.12
Peak Knee Extension ), 0.30 + 0.16 0.49 + 0.26 0.56 + 0.35
pvalue 0.631 0.436 0.190
F+M 020+013  -029+022  -046+022  <0.001 0.409 <0.001 0.028
. . F 027+011  -034+025  -0.51+0.23
Peak Hip Flexion M 013+011  -023+019  -041+021
pvalue 0.019 0.436 0.387
F+M 0.18 + 0.10 0.25 + 0.15 0.22 + 0.09 0.208
. . F 0.13+0.08 0.21 + 0.15 0.19 + 0.06
Peak Hip Extension , 0.22+0.11 0.29 + 0.16 0.25+0.11
p-value 0.043 0.161 0.258




Table 4.77. SSR Frontal Plane Mom
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Table 4.77.Comparisons of peak frontal plane joint moments (in mean + standard deviation and Nm/ kg) during the SSR between gendegseaperi-
ence levels (NEW vREC vs. PRO). The former comparisons were conducted by-Mdaitmey/independertttests and the latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC v PRO
F+M -0.09 + 0.07 20.08+0.06  -0.07 + 0.06 0575
. F -0.05 + 0.04 2007 +004  -0.04+0.02
Peak Ankle Inversion 013+0.06  -009+007  -0.10+0.07
p-value 0.002 0.383 0.014
F+M 0.09 + 0.06 0.11 + 0.06 0.12 + 0.04 0.113
. = 0.12 + 0.04 0.11 + 0.06 0.14 + 0.02
Peak Ankle Eversion ) 0.05 + 0.05 011+006  011+0.05
p-value 0.004 0.817 0.179
F+M 2021+ 0.16 2018+0.11  -024+0.15 0.439
. F -0.16 + 0.13 021+014  -0.18+0.09
Peak Knee Adduction -0.26 + 0.17 -0.15+0.05  -0.30+0.17
pvalue 0.165 0.730 0.077
F+M 0.34+0.14 046+ 017 053+ 0.21 0.007 0.127 0.006 0.582
. F 0.39+ 0.15 0.43+0.19 0.62+ 0.25
Peak Knee Abduction , 0.30 + 0.12 0.49 + 0.15 0.44 +0.13
p-value 0.176 0.524 0.073
F+M 027 +0.18 2022+009  -028+0.15 0.335
. . = 2021 +0.15 2019+007  -023+0.14
Peak Hip Adduction ) 0344019  -024+010  -0.33+0.15
p-value 0.121 0.223 0.135
F+M 0.73+0.17 0.91+0.18 0.88 + 0.20 0.008 0.012 0.041 0.958
. . = 0.78+0.19 094+0.11 0.93+0.20
Peak Hip Abduction M 0.68 + 0.13 0.87 + 0.24 0.83 + 0.20
p-value 0.198 0.425 0.309
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Table 4.78. SSR Transverse Plane Morn

Table 4.78.Comparisons of peak transverse plane joint moments (in mean + standard deviation and Nm/ kg) during the SSR betweiet gereregperi-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted bWhHianey/independertttests and th latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC V. PRO
F+M -0.03+0.04 -0.04 + 0.04 -0.07 £ 0.05 0.041 0.452 0.036 0.884
Peak Ankle Internal F -0.02 £ 0.03 -0.05 £ 0.05 -0.04 £ 0.04
Rotation M -0.05 £ 0.05 -0.04 £ 0.02 -0.09 £ 0.06
p-value 0.190 0.863 0.077
F+M 0.08 £ 0.03 0.11 £ 0.04 0.14 + 0.06 0.002 0.111 0.001 0.471
Peak Ankle External F 0.09 £ 0.03 0.12+£0.04 0.15+£0.08
Rotation M 0.07 £ 0.03 0.11 £ 0.04 0.12 £ 0.02
p-value 0.436 0.605 0.605
F+M -0.04 £ 0.04 -0.04 £0.03 -0.06 £ 0.03 0.047 1.000 0.223 0.050
Peak Knee Internal F -0.03 £ 0.03 -0.04 £ 0.04 -0.05 £ 0.03
Rotation M -0.05+£0.05 -0.03 £ 0.02 -0.07 £ 0.03
p-value 0.393 0.931 0.370
F+M 0.07 £ 0.02 0.11 + 0.04 0.12 + 0.04 <0.001 0.002 <0.001 0.801
Peak Knee External F 0.08 £ 0.02 0.11 £ 0.04 0.13+£0.04
Rotation M 0.06 + 0.02 0.11 + 0.04 0.11 £ 0.03
p-value 0.155 0.819 0.341
F+M -0.04 £ 0.03 -0.07 £ 0.06 -0.05 + 0.03 0.179
Peak Hip Internal Ro- F -0.05+0.04 -0.06 + 0.06 -0.04 + 0.02
tation M -0.03 £ 0.02 -0.08 £ 0.06 -0.07 £ 0.04
p-value 0.190 0.605 0.113
F+M 0.05 + 0.02 0.08 + 0.04 0.10 = 0.05 <0.001 0.014 <0.001 0.331
Peak Hip External Ro: F 0.04 £ 0.02 0.09 £ 0.04 0.11 + 0.07
tation M 0.05+0.02 0.08 + 0.04 0.10 £ 0.03
p-value 0.353 0.730 0.863




Table 4.79. SSR Sagittal Plane Angle
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Table 4.79.Comparisons of peak sagittal plane joint angles (in mean + standard deviation and degrees) during the SSR betweenagendgrexaatience
levels (NEW vs. REC vs. PRO). The former comparisons were conducted bywhammey/independertttests and th&atter ones were conducted by Kruskal

Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 11.00+9.95 106+1040 -200+586  <0.001 <0.001 0.064 0.449
Peak Ankle Plantar- F 1596 + 8.44  -384+11.65 -3.86+7.06
flexion M -6.04+9.13 5.96 + 6.31 -0.15 + 3.92
p-value 0.021 0.041 0.187
F+M 9.91 + 3.24 1381+ 650 11.89+525  0.255
Peak AnkleDorsiflex- F 9.76 + 3.43 11.82 + 6.42 9.91 + 2.49
ion M 10.05+3.21  1579+6.29  13.86 + 6.61
p-value 1.000 0.161 0.077
F+M 1310+ 7.61  1063+8.70 891 +8.10 0.286
. = 17.26+7.60  14.16+844  9.78+9.60
Peak Knee Extensior 8.94 + 5.09 7.11+ 7.86 8.03 + 6.75
p-value 0.010 0.085 0.661
F+M 2672+848  2960+815 2955+11.99 0561
. F 31.97+7.32  3264+6.15 28.22+13.08
Peak Knee Flexion M 21.46+6.08  2656+9.08 31.09+ 11.40
p-value 0.003 0.116 0.627
F+M 5.18 + 4.29 8.67 + 8.14 230+ 7.22 0.022 0.302 0.462 0.018
. . F 5.50 + 4.80 6.35+ 6.08 0.32+6.75
Peak Hip Extension 478+394  1098+959  4.27+7.52
p-value 0.631 0.258 0.489
F+M 1677+ 482  31.25+7.76 31.10+13.07  <0.001 <0.001 <0.001 1.000
. . F 1650+ 525  29.22+623  25.82+9.01
Peak Hip Flexion M 17.05+4.61  33.27+894  36.39 + 14.22
p-value 0.806 0.281 0.086




Table 4.80. SSR Frontal Plane Angle:
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Table 4.80.Comparisons of peak frontal plane joint angles (in mean * standard deviation and degrees) during the SSR between gerdier&gnerience
levels (NEW vs. REC vs. PRO). The former comparisons were conducted byWhatmey/independertttests and theatter ones were conducted by Kruskal
Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 482+339  -221+188 537 + 4.50 0.006 0.011 1.000 0.025
. F 643+3.09  -328+167 514+ 4.72
Peak Ankle Eversion 321+299  -1.27+158 -5.61 + 4.54
p-value 0.043 0.021 0.863
F+M 155 +2.70 0.58 + 2.49 1.68+2.74 0.023 0.053 0.998 0.043
. F 288+218  -063+1.79 146 + 1.78
Peak Ankle Inversion M -0.23 + 2.60 1.67 + 2.61 -1.90 + 3.56
p-value 0.024 0.053 0.747
F+M 16.79+518 -2489+7.93 -34.86+844  <0.001 0.003 <0.001 <0.001
. F 1762+511 -2438+1025 -32.86+7.74
Peak Knee Abduction 1596+ 538 -2539+530  -36.87 + 9.07
pvalue 0.487 0.796 0.327
F+M 307+422  1.89+7.66 1.36 + 8.53 0.061
. = 235+489  143+857 351+8.25
Peak Knee Adduction .379+353  2.35+7.13 -0.80 + 8.73
p-value 0.459 0.807 0.297
F+M 302+389  -3.84+6.46 764+ 6.37 0.051
. . F 432+344  514+526 822+ 6.94
Peak Hip Abduction M 1734404  -2.70 +7.49 7.06 +6.11
p-value 0.190 0.321 0.730
F+M 1.76 + 4.46 4.15 + 8.4 2.88+4.22 0.461
. . F 090+346  -0.12+ 6.30 3.22 + 4.08
Peak Hip Adduction M 261+533  8.43+7.97 2.54 + 4.59
p-value 0.407 0.023 0.745
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Table 4.81. SSR Transverse Plane Angie

Table 4.81.Comparisons of peak transverse plane joint angles (in mean * standard deviation and degrees) during the SSR betwedrngeotpexperi-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted bWhHianey/independertttests and th latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC V. PRO
F+M 7.70 + 15.38 -0.61 +17.88 7.41+12.78 0.192
Peak Ankle External F 15.00 + 10.60 7.85+19.21 7.11 +10.59
Rotation M 0.41 + 16.39 -9.07 £ 12.20 7.71+15.32
p-value 0.030 0.040 0.924
F+M 24.73+15.46 17.05+17.66 27.64+13.00 0.025 0.088 1.000 0.037
Peak Ankle Internal F 31.72+11.15 26.36 + 18.96 26.89 £ 11.13
Rotation M 17.74 + 16.48 7.73 £10.38 28.39 + 15.29
p-value 0.043 0.011 0.863
F+M -7.62+12.18 -9.77 £18.69 -26.86 + 19.17 0.002 0.971 0.003 0.011
Peak Knee External F -14.79+7.05 -1556+15.96 -28.51+ 18.15
Rotation M -0.46 £ 12.22 -3.97+£20.30 -25.20+21.11
p-value 0.009 0.094 1.000
F+M -0.74 £ 12.12 0.54 + 18.45 -12.00 £17.22 0.042 0.993 0.101 0.066
Peak Knee Internal F -7.51+7.15 -6.41+13.84 -12.96+ 16.84
Rotation M 6.03 + 12.53 7.49 + 20.57 -11.05 + 18.56
p-value 0.008 0.112 0.821
F+M -19.52+6.28 -2252+12.20 -27.06+ 14.01 0.124
Peak Hip External Ro: F -18.86 + 4.68 -29.63+8.12 -28.90+17.30
tation M -20.17+7.78 -15.42+11.69 -25.23+10.50
p-value 0.653 0.009 0.594
F+M -1094+£6.90 -11.19+11.65 -14.73+12.75 0.486
Peak Hip Internal Ro- F -12.10+£4.73 -17.57+7.75 -15.14 + 14.00
tation M -9.79 + 8.67 -4.81 +11.69 -14.32 +12.21
p-value 0.469 0.015 0.896
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Table 4.82. SSRP Sagittal Plane Mom

Table 4.82.Comparisons of peak sagittal plane joint moments (in mean + standard deviation and Nm/ kg) during the SSRP betweed gemuleyseaperi-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byianey/independertttests and thiatter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 0.03+001  -001+000  -001+001  <0.001 <0.001 <0.001 1.000
Peak Ankle Dorsi- F 0.02+001  -001+001  -0.01+0.01
flexion M 0.03+0.02  -001+000  -0.01+0.01
p-value 0.739 0.222 0.387
F+M 0.76 + 0.23 0.92 + 0.23 0.88 + 0.19 0.067
Peak AnklePlantar- F 0.66 + 0.15 0.79 + 0.16 0.85 + 0.15
flexion M 0.86 + 0.26 1.05 + 0.21 0.91+0.23
p-value 0.075 0.019 0.546
F+M 014+013  -024+009  -027+0.11  <0.001 0.002 <0.001 1.000
. = 010+ 004  -022+005  -0.23+0.08
Peak Knee Flexion M 0.19+017  -026+012  -0.31+0.13
pvalue 0.099 0.402 0.175
F+M 0.40 + 0.24 0.42 + 0.21 0.32 + 0.28 0.444
. F 0.41 + 0.23 0.39 + 0.20 0.19 + 0.11
Peak Knee Extension ), 0.40 + 0.25 0.45 + 0.22 0.45 + 0.34
p-value 0.959 0.548 0.043
F+M 021+014  -028+023  -037+0.22 0.051
. . F 026+012  -036+027  -047+0.21
Peak Hip Flexion M 016+014  -020+016  -0.28 0.20
p-value 0.087 0.153 0.076
F+M 0.20 + 0.12 0.28 + 0.10 0.30 + 0.12 0.018 0.056 0.037 1.000
. . F 0.12 + 0.05 0.27 +0.11 0.21 + 0.04
Peak Hip Extension , 0.27 + 0.13 0.28 + 0.10 0.38 + 0.13
p-value 0.002 0.816 0.002




Table 4.83. SSRP Frontal Plane Mom
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Table 4.83.Comparisons of peak frontal plane joint moments (in mean + standard deviation and Nm/ kg) during the SSRP between genclegseaperi-
ence levels (NEWs. REC vs. PRO). The former comparisons were conducted by-Waitney/independertttests and the latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
FrM -0.08 + 0.06 20.08+007  -0.06+ 0.06 0.433
. F -0.05 + 0.03 2006004  -0.04+0.04
Peak Ankle Inversion 012+006  -010+009  -0.09 +0.07
p-value 0.008 0.195 0.072
FrM 0.08 = 0.06 0.11 * 0.05 0.13+0.05 0.020 0.322 0.016 0.488
. F 0.11 + 0.05 0.11 + 0.05 0.13+0.03
Peak Ankle Eversion 0.05 + 0.05 0.10 + 0.05 0.12 + 0.06
p-value 0.027 0.902 0.677
F+M 2023+014 2019+009  -024+013 0.473
. F 20.18+0.11 021+012  -0.20+0.10
Peak Knesdduction M -0.28 + 0.15 -017+0.05  -0.28+0.15
pvalue 0.113 0.358 0.178
F+M 0.38+ 0.15 0.47 + 0.15 0.57 +0.22 0.006 0.345 0.005 0.229
. = 039+0.17 0.48 + 0.18 0.64 + 0.24
Peak Knee Abduction 0.38+0.13 0.46 + 0.12 0.50 + 0.18
p-value 0.892 0.862 0.168
F+M 2029+ 0.16 026+008  -031+0.13 0.590
. . F 20.24+0.10 2023+007  -0.25+0.10
Peak Hip Adduction 0334020  -028+009  -037+0.13
p-value 0.263 0.201 0.043
F+M 0.74+0.16 0.89+0.17 0.87+0.22 0.034 0.052 0.105 0.988
. . F 0.74+0.21 0.95+ 0.13 0.90+ 0.19
Peak Hip Abduction 0.75+ 0.12 0.83 +0.19 0.84 + 0.26
p-value 0.922 0.134 0.553
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Table 4.84. SSRP Transverse Plane Morn

Table 4.84.Comparisons of peak transverse plane joint moments (in mean + standard deviation and Nm/ kg) during the SSRP betwaiet aerdterexpe-
rience levels (NEW vs. REC vs. PRO). The former comparisons were conducted by\WWaney/independerittests andhe latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC V. PRO
F+M -0.03 £ 0.03 -0.05 £ 0.05 -0.06 £ 0.05 0.075
Peak Ankle Internal F -0.02 £ 0.02 -0.05 £ 0.06 -0.05+0.04
Rotation M -0.04 £ 0.04 -0.04 £ 0.03 -0.08 £ 0.06
p-value 0.247 0.297 0.258
F+M 0.10 +0.04 0.14 + 0.06 0.18 £ 0.07 <0.001 0.018 <0.001 0.380
Peak Ankle External F 0.09 £ 0.02 0.15+£0.08 0.19£0.08
Rotation M 0.11 £ 0.05 0.13+0.04 0.16 + 0.05
p-value 0.353 0.605 0.489
F+M -0.04 + 0.03 -0.04 £ 0.04 -0.07 £ 0.03 0.004 1.000 0.009 0.011
Peak Knee Internal F -0.03 £ 0.02 -0.05 £ 0.05 -0.06 £ 0.03
Rotation M -0.05+£0.04 -0.04 £ 0.03 -0.08 £ 0.04
p-value 0.353 0.796 0.258
F+M 0.09 + 0.04 0.13 + 0.04 0.15 + 0.06 <0.001 0.003 <0.001 1.000
Peak Knee External F 0.08 £ 0.02 0.13+0.04 0.15£0.05
Rotation M 0.10 + 0.05 0.13 + 0.04 0.14 £ 0.07
p-value 0.165 0.931 0.546
F+M -0.04 £ 0.03 -0.06 + 0.05 -0.04 £ 0.03 0.415
Peak Hip Internal Ro- F -0.04 £ 0.04 -0.05+0.04 -0.04 = 0.02
tation M -0.04 £ 0.03 -0.07 £ 0.05 -0.05+0.04
p-value 0.631 0.546 0.387
F+M 0.06 + 0.03 0.09 + 0.03 0.13 + 0.06 <0.001 0.220 <0.001 0.003
Peak Hip External Ro: F 0.05+£0.02 0.09 £ 0.03 0.14 £ 0.07
tation M 0.08 £ 0.02 0.08 + 0.03 0.12 +0.05
p-value 0.011 0.489 0.730




Table 4.85. SSRP Sagittal Plane Angl=
Table 4.85.Comparisons of peak sagittal plane joint angles (in mean * standard deviation and degrees) during the SSRP betweehageadgrexgerience
levels (NEW vs. REC vs. PRO). The former comparisons were conducted bywhammey/independertttests and th&atter ones were conducted by Kruskal

Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 1136+ 955  -001+813  -7.34+8.84 0.001 <0.001 0.426 0.053
Peak Ankle Plantar- F 17.09+7.34  -593+7.44  -11.30+9.28
flexion M -5.62 £ 8.09 5.25+4.19 -3.39 + 6.69
p-value 0.004 0.001 0.055
F+M 10.90 + 420 1158+ 6.02 _ 9.01 + 5.09 0.302
Peak AnkleDorsiflex- F 10.58 + 4.21 9.61+7.00 7.24 +£2.18
ion M 11.22+438  1354+4.40  10.77 + 6.57
p-value 0.746 0.173 0.146
F+M 1255+803  10.19+899  9.29+7.05 0.437
. = 1501+9.29  13.88+10.10 9.01+9.16
Peak Knee Extensior 10.10 + 6.04 6.51 + 6.24 9.56 + 4.63
p-value 0.178 0.081 0.874
F+M 2460+ 869  2742+856 32.02+11.69  0.070
. F 20.41+7.39  31.23+838  32.67+13.79
Peak Knee Flexion M 19.79+7.32  2362+7.28  31.37 +9.97
p-value 0.009 0.056 0.822
F+M 5.10 + 4.54 7.22 + 7.40 1.12 + 7.54 0.024 0.688 0.187 0.022
. . F 434+ 4.42 4.41 +5.87 157 +6.75
Peak Hip Extension 586+476  10.03+801  3.80 +7.69
p-value 0.466 0.109 0.135
F+M 1870+ 7.00  27.60+871 27.72+13.34 _ 0.009 0.024 0.022 1.000
. . F 17.82+8.11  23.99+878 23.88+10.13
Peak Hip Flexion M 19.59+599  31.20+7.40 3157 + 1557
p-value 0.585 0.078 0.232




Table 4.86. SSRP Frontal Plane Angle:
Table 4.86.Comparisons of peak frontal plane joint angles (in mean * standard deviation and degrees) during the SSRP betweenaeodgrexpetience
levels (NEW vs. REC vs. PRO). The former comparisons were conducted bywhammey/independertttests and th&atter ones were conducted by Kruskal
Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 463+352  -238+206 ~4.65 + 3.36 0.085
. F 612+298  364+1.14 3.76 + 1.49
Peak Ankle Eversion 3.14+351  -1.25+2.08 -5.44 + 4.38
p-value 0.043 0.015 0.743
F+M 126+295  0.39+2.26 207+271 0.028 0.187 0.728 0.026
. F 269+248  -074+214 181+ 1.85
Peak Ankle Inversion 0.18 + 2.78 1.40 + 1.95 -2.33+3.48
p-value 0.026 0.048 0.695
F+M 2047+459 -2639+6.89 -36.75+6.00  <0.001 0.009 <0.001 <0.001
. F 21.09+439 -2571+7.66 -36.40+ 4.25
Peak Knee Abduction -19.85+4.92 -27.07+6.43 -37.10 + 7.63
p-value 0.561 0.689 0.811
F+M 344+474 146+ 7.34 0.37 + 9.37 0.103
. = 277+503  2.89+853 4.00 +6.44
Peak Knee Adduction 410+459  002+6.07  -3.26+10.74
p-value 0.544 0.423 0.101
F+M 261+422  -3.26+6.61 8.11 + 6.06 0.009 0.980 0.012 0.041
. . F 416 +3.44 518+ 3.94 -8.68 + 6.29
Peak Hip Abduction M 106 +452  -1.55+8.17 -7.55 + 6.15
p-value 0.101 0.273 0.706
F+M 297+516 4.12 + 8.08 253 + 450 0.720
. . F 213+ 3.74 0.42 + 6.00 3.57 + 454
Peak Hip Adduction M 3.82+637  7.82+847 1.49 + 4.48
p-value 1.000 0.024 0.340




Table 4.87. SSRP Transverse Plane Angie
Table 4.87.Comparisons of peak transverse plane joint angles (in mean * standard deviation and degrees) during the SSRP betaedragsmugpexperi-
ene levels (NEW vs. REC vs. PRO). The former comparisons were conducted bywhitney/independertttests and the latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC V. PRO
F+M 6.28 + 16.46 0.48 + 18.69 10.18 + 12.09 0.097
Peak Ankle External F 14.14 + 11.99 9.03 + 21.96 9.79 + 10.25
Rotation M -1.58 + 17.05 -8.08 +9.79 10.58 + 14.33
p-value 0.028 0.049 0.894
F+M 23.83+16.51 18.04 + 16.95 27.77 £ 12.14 0.076
Peak Ankle Internal F 30.68 + 11.29 28.23 + 15.55 27.94 +£11.10
Rotation M 16.98 + 18.54 7.86 £ 11.62 27.60 + 13.78
p-value 0.043 0.003 0.931
F+M -10.28+12.31 -11.50+17.89 -26.91 + 16.66 0.003 0.993 0.006 0.014
Peak Knee External F -15.17+7.77 -17.09 + 16.30 -28.23 +14.40
Rotation M -5.40 + 14.36 -5.90 + 1854 -25.60 £ 19.45
p-value 0.089 0.063 0.931
F+M -2.67 £11.84 -0.38+17.09 -14.24 + 16.42 0.018 0.954 0.066 0.025
Peak Knee Internal F -7.84 + 8.35 -7.14+13.60 -14.46 £ 14.60
Rotation M 249+ 12.92 6.39 + 18.25 -14.02 + 18.97
p-value 0.048 0.093 0.957
F+M -19.64+758 -21.91+11.63 -26.71+ 14.40 0.164
Peak HipExternal Ro- F -19.59 £ 5.22 -29.12 + 8.27 -28.86 £ 17.96
tation M -19.70£9.69 -14.71+10.10 -24.56 + 10.36
p-value 0.976 0.004 0.543
F+M -10.62+7.32 -12.32+10.96 -13.98+ 1451 0.654
Peak Hip Internal Ro- F -10.87 £ 5.37 -18.40+8.61 -14.49 + 16.83
tation M -10.37 £ 9.17 -6.24 + 9.90 -13.47 £ 12.80
p-value 0.884 0.013 0.886




Table 4.88. ST Sagittal Plane Mom
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Table 4.88.Comparisons of peak sagittal plane joint moments (in mean + standard deviation and Nm/ kg) during the ST between gendegsexperience
levels (NEW vs REC vs. PRO). The former comparisons were conducted by-M#énitmey/independerittests and the latter ones were conducted by Kruskal

Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
FrM 0.03+002  -002+002 _ -001+0.01 0.056
Peak Ankle Dorsi- F 20.02+001  -003+002  -0.01+0.01
flexion M 0.03+0.03  -001+001  -0.02+0.01
p-value 0.382 0.258 0.340
F+M 1.18 + 0.20 1.41 + 0.25 1.27 +0.23 0.012 0.009 0.482 0.231
Peak Ankle Plantar- F 1.16 £ 0.12 1.23+0.18 1.16 £ 0.22
flexion M 1.19 + 0.27 1,59+ 0.18 1.39+0.18
p-value 0.727 0.001 0.025
F+M 054+025  -043+022  -051+034 0.463
. F 043+025  -036+023  -0.33+022
Peak Knee Flexion 065+021  -050+019  -0.69+0.34
pvalue 0.045 0.190 0.018
F+M 0.11 + 0.19 0.21 + 0.17 0.22 + 0.16 0.008 0.028 0.018 1.000
. F 0.18 + 0.24 0.26 + 0.18 0.23 + 0.20
Peak Knee Extension ), 0.04 + 0.06 0.16 + 0.15 0.21 + 0.12
p-value 0.123 0.387 0.863
F+M 032+017 _ -052+0.18  -051+0.18 0.001 0.004 0.006 0.999
. . F 035+019  -048+0.19  -052+0.16
Peak Hip Flexion M 030+016  -055+019  -0.51+0.20
p-value 0.569 0.440 0.883
F+M 0.66 + 0.26 0.58 + 0.24 0.64 + 0.33 0.605
. . F 0.63 + 0.26 0.46 + 0.22 0.45 + 0.25
Peak Hip Extension 0.70 + 0.28 0.69 + 0.21 0.83 + 0.29
p-value 0.247 0.024 0.931




Table 4.89. ST Frontal Plane Mom
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Table 4.89.Comparisons of peak frontal plane joint moments (in mean + standard deviation and Nm/ kg) during the ST between gandagsexptaence
levels (NEW vs. REC vs. PRO). The former comparisons were conducted byWhatmey/independertttests and the teer ones were conducted by Kruskal
Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M -0.02 + 0.03 002+ 003 -0.01+0.02 0.257
. F 0.00 + 0.00 -0.02+0.03 0.00 + 0.01
Peak Ankle Inversion ), 0.04+004  -003+003  -0.02%0.02
p-value 0.035 0.094 0.019
F+M 0.18 * 0.10 0.21 + 0.09 0.21 + 0.07 0.545
. F 0.25 + 0.06 0.22 + 0.08 0.24 + 0.08
Peak Ankle Eversion 0.12 + 0.08 019+011 018+ 0.05
p-value 0.001 0.583 0.084
F+M 2027+0.10 018+ 0.09 _ -0.24+0.10 0.013 0.010 0.576 0.190
. F 027+012 2020+011  -0.24 + 0.09
Peak Knee Adduction -0.28 + 0.08 015+ 0.08  -0.23+0.12
pvalue 0.782 0.347 0.866
F+M 0.24 * 0.15 0.40 + 0.17 0.56 + 0.22 <0.001 0.114 <0.001 0.144
. F 0.27 +0.16 0.47 +0.18 052+ 022
Peak Knee Abduction 0.22 +0.14 0.32+0.13 0.59 + 0.23
p-value 0.529 0.161 0.546
F+M 20.60 +0.13 2033+0.18  -057+024  <0.001 <0.001 0.946 0.001
. . F 2062 +0.14 2040+0.18  -0.55+ 0.19
Peak Hip Adduction 059+013  -027+016  -0.59 +0.30
p-value 0.619 0.149 0.715
F+M 0.27 + 0.15 0.61 + 0.24 0.74 * 0.26 <0.001 <0.001 <0.001 0.196
. . F 0.32 +0.17 0.69 + 0.23 0.79+ 0.19
Peak Hip Abduction M 0.23 +0.12 0.53 + 0.24 0.70 + 0.32
p-value 0.123 0.161 0.931




Table 4.90. ST Transverse Plane Mom
Table 4.90.Comparisons of peak transverse plane joint moments (in mean + standard deviation and Nm/ kg) during the ST betweed geratey®aperi-
ence levelsNEW vs. REC vs. PRO). The former comparisons were conducted by-Whitney/independertttests and the latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gende NEW REC PRO p-value NEWV REC __NEW v PRO REC V. PRO
F+M -0.15 £ 0.07 -0.13 + 0.07 -0.11 + 0.06 0.272
Peak Ankle Internal F -0.14 + 0.08 -0.10 £ 0.07 -0.08 £ 0.05
Rotation M -0.16 £ 0.07 -0.15 £ 0.06 -0.15 £0.05
p-value 0.404 0.128 0.018
F+M 0.08 + 0.06 0.10 £ 0.07 0.13 £ 0.07 0.045 0.770 0.038 0.557
Peak Ankle External F 0.08 £ 0.06 0.14 + 0.07 0.14 £ 0.08
Rotation M 0.07 £ 0.06 0.07 £ 0.06 0.12 £ 0.06
p-value 0.853 0.031 0.730
F+M -0.10 £ 0.04 -0.09 + 0.04 -0.10 £ 0.04 0.662
Peak Knee Internal F -0.12 + 0.05 -0.10 £ 0.05 -0.09 £ 0.03
Rotation M -0.09 £ 0.03 -0.09 £ 0.03 -0.12 £ 0.04
p-value 0.143 0.796 0.094
F+M 0.05 + 0.04 0.08 + 0.04 0.10 + 0.05 0.003 0.082 0.003 0.857
Peak Knee External F 0.04 £ 0.03 0.09 £ 0.04 0.08 £ 0.04
Rotation M 0.06 + 0.05 0.07 + 0.04 0.12 £ 0.05
p-value 0.143 0.258 0.063
F+M -0.08 £ 0.04 -0.10 £ 0.03 -0.11 £ 0.05 0.169
Peak Hip Internal Ro- F -0.10+£0.04 -0.09 £ 0.04 -0.10 £ 0.06
tation M -0.07 £ 0.05 -0.10 £ 0.02 -0.12 £ 0.04
p-value 0.089 0.730 0.297
F+M 0.06 + 0.03 0.07 + 0.04 0.07 + 0.03 0.371
Peak Hip External Ro: F 0.05 £ 0.03 0.07 £ 0.03 0.06 £0.04
tation M 0.07 £0.02 0.06 + 0.04 0.08 + 0.03
p-value 0.063 0.546 0.340




Table 4.91. ST Sagittal Plane Angle:
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Table 4.91.Comparisons of peak sagittal plane joint angles (in mean * standard deviation and degrees) during the ST between gernder&gnerience
levels (NEW vs. REC vs. PRO). The former comparisons were conducted byWhatmey/independertttests and theatter ones were conducted by Kruskal
Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 0462+984 2594+961 -2603+11.99  0.835
Peak Ankle Plantar- F 29.88+ 926 -2895+11.92 -32.41<13.76
flexion M 1936 +7.56 -22.93+579  -19.65 + 4.96
p-value 0.012 0.192 0.019
F+M 1.34+ 855 8.09+651  1025+6.99  0.001 0.022 0.002 0.767
Peak Ankle Dorsiflex- F 1.35+11.30 5.13+6.56 11.85 + 8.70
ion M 1.32+5.18 11.05+523  8.65+4.75
p-value 0.994 0.050 0.348
F+M 417 + 6.51 4.30 + 7.96 3.06 + 7.04 0.849
. = 7.35+3.97 4.11+7.82 4.68 * 6.85
Peak Knee Extensior 1.00 + 7.16 4.49 + 8.56 1.45 + 7.25
p-value 0.025 0.922 0.346
F+M 2826+850  3030+7.77 37.97+6.34  <0.001 0.795 <0.001 0.012
. F 30.08+9.93  32.31+805  36.75+ 3.88
Peak Knee Flexion M 26.44+6.81  28.29+7.39  39.19+8.19
p-value 0.579 0.340 0.546
F+M 7.72 + 8.48 157+11.90  6.88 + 8.63 0.126
. . F 1124+ 806  834+11.72 11.81+563
Peak Hip Extension 421+771  520+777  1.95+8.48
p-value 0.062 0.011 0.010
F+M 36.03+ 966  4320+943 5323+11.15 <0.001 0.096 <0.001 0.013
. . F 42.89+687  4834+892 57.82+1003
Peak Hip Flexion M 29.18+6.72  38.06+7.07 48.63 +10.78
p-value <0.001 0.015 0.079
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Table 4.92. ST Frontal Plane Angle

Table 4.92.Comparisons of peak frontal plane joint angles (in mean * standard deviation and degrees) during the ST between gethey £-periznce
levels (NEW vs. REC vs. PRO). The former comparisons were conducted byWhatmey/independertttests and the teer ones were conducted by Kruskal
Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 425+207  -3.96+4.02 482+ 454 0.794
. F 490+251  -3.99+323  -7.40+4.62
Peak Ankle Eversion ) 359+337  -3.93+4.89 2224+ 274
pvalue 0.218 0.863 0.008
F+M 233+ 227 181+285 0.21 + 2.79 0.046 0.904 0.048 0.205
. F 0.99 + 1.95 0.48 + 2.44 178+ 2.46
Peak Ankle Inversion M 3.66 + 1.75 3.13+2.72 219+ 1.26
p-value 0.005 0.046 0.001
F+M 182+458  -186+6.84  -506+*8.09 0.240
. F 260+543  321+7.70  -10.46 + 7.82
Peak Knee Abduction 1.04+366  -051+599  0.34+352
pvalue 0.631 0.340 0.011
F+M 1357+831 1661+1142  813+8.89 0.033 0.699 0.235 0.031
. F 005+6.77  9.74+11.05 250 + 6.48
Peak Knee Adduction 18.09+ 7.40  23.48+6.99  13.66 + 7.56
p-value 0.011 0.006 0.004
F+M 1677+ 548 -11.73+566 -13.34+501  0.018 0.017 0.157 0.749
. ) F 1660 +567 -880+4.12  -13.00 *5.99
Peak Hip Abduction M 16.93+558 -14.65+566 -13.69+4.14
p-value 0.898 0.023 0.779
F+M 631+526 0.9+ 3.79 2.72 %502 <0.001 <0.001 <0.001 0.424
. . F 6.60+565 013361 2.00 * 5.45
Peak Hip Adduction M 6.02+513  026+4.18 3.44 + 6.61
p-value 0.812 0.945 0.623
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Table 4.93. ST Transverse Plane Angle

Table 4.93.Comparisons of peak transverse plane joint angles (in mean * standard deviation and degrees) during the ST betweehageodgm=xaerience
levels (NEW vs. REC vs. PRO). The former comparisons were conducted bywhammey/independertttests and th&atter ones were conducted by Kruskal
Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC V. PRO
F+M -15.43 +14.37 -13.10+ 17.96 -4.68 + 15.63 0.108
Peak Ankle External F -7.01+11.28 -4.23 +16.21 6.09 + 13.67
Rotation M -23.86+12.29 -21.98+ 15.66 -15.46 + 8.43
p-value 0.005 0.031 0.001
F+M 2442 +16.11 21.54 + 18.81 24.03 + 18.22 0.866
Peak Ankle Internal F 28.88 £ 13.16 22.70 £ 19.35 35.73 + 14.64
Rotation M 19.95+18.17 20.38+19.35 12.34+13.54
p-value 0.224 0.803 0.003
F+M -31.87 +15.18 -29.04 + 10.36 -25.84 + 11.06 0.340
Peak Knee External F -27.11 +10.61 -30.22 + 10.47 -28.28+12.79
Rotation M -36.62 +17.99 -27.86+ 10.74 -23.40+9.11
p-value 0.167 0.643 0.365
F+M -13.50 + 9.64 -9.81 + 9.88 -6.20 £ 10.42 0.008 0.591 0.082 0.626
Peak Knee Internal F -11.67+£9.63 -13.46+ 1151 -8.24+12.30
Rotation M -15.32 £ 9.81 -6.15+6.71 -4.15 + 8.36
p-value 0.413 0.119 0.422
F+M -7.33 £10.52 -5.14+17.01 -23.57 + 24.58 0.006 0.975 0.023 0.010
Peak Hip External Ro: F -11.94+9.91 -10.39+ 20.63 -39.57 +£17.99
tation M -2.71 £9.39 0.11+11.28 -7.56 + 19.59
p-value 0.063 0.222 0.006
F+M 10.73+12.64 10.34+17.43 -5.71+25.74 0.017 1.000 0.032 0.045
Peak Hip Internal Ro- F 2.45+9.20 2.36 £ 18.39 -21.38 £ 20.13
tation M 19.00 + 10.02 18.31+12.83 9.97 +21.21
p-value 0.001 0.049 0.005




Table 4.94. STP Sagittal Plane Mom
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Table 4.94.Comparisons of peak sagittal plane joint moments (in mean + standard deviation and Nm/ kg) during the STP between gemolegseamperi-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byianey/independertttests and thiatter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 0.03+002  -002+001 _ -0.01+0.02 0.003 0.271 0.002 0.240
Peak Ankle Dorsi- F 0.03+002  -002+001  -0.02+0.02
flexion M 0.03+002  -002+002  -0.01+0.01
p-value 0.815 0.863 0.605
F+M 127+021 1.35+0.28 1.34+027 0.527
Peak AnklePlantar- F 1.20 + 0.06 1.22+021 1.16+0.17
flexion M 1.34+0.28 1.47 +0.28 1.53 + 0.23
p-value 0.139 0.052 0.002
F+M 056+034  -041+024 _ -0.40 + 0.29 0.189
. F 039+028  -034+025  -0.26+0.22
Peak Knee Flexion M 0.73+0.30  -0.48+024  -0.54+0.29
pvalue 0.035 0.258 0.031
F+M 0.19 + 0.17 0.26 + 0.15 0.30 + 0.20 0.135
. F 0.26 + 0.17 0.23 + 0.10 0.31+0.24
Peak Knee Extension ), 0.12 +0.16 0.29 + 0.19 0.30 + 0.18
p-value 0.063 0.931 0.666
F+M 053+023  -066+026  -0.66+0.22 0.097
. . F 060+022  -064+026  -059+0.16
Peak Hip Flexion M 045+022  -069+027  -0.72+027
p-value 0.152 0.716 0.234
F+M 0.57 + 0.30 0.60 + 0.27 0.55 + 0.32 0.878
. . F 052+ 022 0.46 + 0.18 0.35 + 0.24
Peak Hip Extension M 0.63 + 0.36 0.74 + 0.28 0.75+ 0.26
p-value 0.417 0.024 0.004




299

Table 4.95. STP Frontal Plane Mom

Table 4.95.Comparisons of peak frontal plane joint moments (in mean + standard deviation and Nm/ kg) during the STP between gendagsexperience
levels (NEW vs. REC vs. PRO). The former comparisons were conducted byWhatmey/independertttests and theatter ones were conducted by Kruskal
Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
FrM -0.03 + 0.04 002+ 003 -0.01+0.02 0.284
. F 0.00 + 0.01 -0.02+0.02 0.00 + 0.01
Peak Ankle Inversion ), 0.06+004  -003+003  -0.02+0.02
p-value 0.006 0.605 0.024
FrM 0.18 + 0.11 0.19 + 0.10 0.20 + 0.08 0.862
. F 0.26 + 0.07 0.18 + 0.11 0.22 + 0.09
Peak Ankle Eversion 0.11 + 0.08 020+009 017 +0.06
p-value <0.001 0.787 0.188
F+M 2041+0.16 2017+012  027+0.14  <0.001 <0.001 0.013 0.114
. F 043+017 016+ 015  -0.30*0.15
Peak Knee Adduction -0.38+0.14 0.18+0.09  -0.25+0.14
pvalue 0.684 0.730 0.387
F+M 021+0.12 0.37+0.19 0.50 + 0.16 <0.001 0.012 <0.001 0.042
. F 0.24+0.13 0.46 + 0.20 0.49 + 0.16
Peak Knee Abduction 0.18 +0.12 0.27 + 0.14 0.51 + 0.16
p-value 0.243 0.033 0.893
F+M 2074+ 019 2033+028  -053+023  <0.001 <0.001 0.045 0.137
. . F 2081+021 2029+024  -057+0.21
Peak Hip Adduction 067+013  -038+033  -0.48+0.26
p-value 0.098 0.556 0.401
F+M 0.29 + 0.19 0.53 + 0.26 0.66 + 0.26 <0.001 0.017 <0.001 0.387
. . F 037+0.22 0.66 + 0.26 0.75+ 0.21
Peak Hip Abduction M 0.20 + 0.09 0.40 + 0.19 0.57 + 0.29
p-value 0.029 0.113 0.436




300

Table 4.96. STP Transverse Plane Mom

Table 4.96.Comparisons of peak transverse plane joint moments (in mean + standard deviation and Nm/ kg) during the STP betweerd geruhey=peri-
ence leved (NEW vs. REC vs. PRO). The former comparisons were conducted by\Wlkitmey/independertttests and the latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC v PRO
F+M -0.21 £ 0.10 -0.13 £ 0.09 -0.14 £ 0.08 0.016 0.026 0.059 0.984
Peak Ankle Internal F -0.19+0.10 -0.06 + 0.06 -0.09 £ 0.06
Rotation M -0.23+£0.11 -0.19 £ 0.06 -0.18 £ 0.08
p-value 0.579 0.001 0.014
F+M 0.08 + 0.06 0.10 + 0.07 0.13 + 0.07 0.055
Peak Ankle External F 0.08 £ 0.06 0.15+£0.07 0.16 £ 0.08
Rotation M 0.07 £ 0.06 0.04 £ 0.02 0.10 £ 0.04
p-value 0.481 <0.001 0.258
F+M -0.16 £ 0.07 -0.10 £ 0.05 -0.12 £ 0.06 0.027 0.023 0.327 0.557
Peak Knee Internal F -0.17 £ 0.08 -0.08 £ 0.05 -0.09 £ 0.04
Rotation M -0.14 + 0.06 -0.12 £ 0.05 -0.15+£ 0.06
p-value 0.449 0.138 0.025
F+M 0.04 + 0.03 0.06 + 0.03 0.08 + 0.03 0.001 0.096 0.001 0.444
Peak Knedexternal F 0.04 +0.02 0.07 + 0.03 0.08 £ 0.03
Rotation M 0.05 + 0.04 0.05 + 0.03 0.09 £ 0.03
p-value 1.000 0.136 0.546
F+M -0.11 £ 0.06 -0.10 £ 0.05 -0.12 £ 0.06 0.757
Peak Hip Internal Ro- F -0.10+£0.04 -0.09 £ 0.04 -0.10 £ 0.06
tation M -0.12 £ 0.08 -0.11 £ 0.05 -0.13 £ 0.05
p-value 0.579 0.258 0.063
F+M 0.06 + 0.03 0.05 + 0.03 0.06 + 0.02 0.513
Peak Hip External Ro: F 0.06 £0.02 0.06 £ 0.03 0.05 £ 0.02
tation M 0.07 £ 0.03 0.05+0.03 0.07 £ 0.02
p-value 0.783 0.560 0.079
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Table 4.97. STP Sagittal Plane Angle:

Table 4.97.Comparisons of peak sagittal plane joint angles (in mean * standard deviation and degrees) during the STP betweenayendgrexpetience
levels (NEW vs. REC vs. PRO). The former comparisons were conducted bywhammey/independertttests and th&atter ones were conducted by Kruskal
Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 2028+993  -2489+831 -2601+12.29  0.395
Peak Ankle Plantar- F 3470+ 9.80 -2858+846 -33.61+12.56
flexion M 2386+ 6.84 -21.20+6.67 -18.41+5.74
p-value 0.010 0.057 0.005
F+M 261+ 825 8.71+1086  1432+874  <0.001 0.155 0.001 0.252
Peak Ankle Dorsiflex-  F 232+1022 356+937  13.35+ 10.87
ion M 290+6.24  13.86+10.15 1529 + 6.49
p-value 0.879 0.040 0.652
F+M 2.19 + 7.38 4.05 + 7.61 532 + 8.99 0.482
. F 5.52 + 3.89 417 + 8.84 6.33 + 7.87
Peak Knee Extensior 115+866  3.93+669  4.31+10.36
pvalue 0.039 0.948 0.648
F+M 28.04+884  2904+790 3911+836  0.002 1.000 0.002 0.019
. F 2012+857  31.39+6.74  36.59 * 6.49
Peak Knee Flexion M 26.96+943  26.70+8.64  41.64+9.59
p-value 0.684 0.297 0.436
F+M 0.09+10.19 -1.68+12.07 _ 4.04 + 9.80 0.263
. . F 411+ 853 479+1157  10.00 +5.64
Peak Hip Extension 420+1035  -815+904  -1.93%9.59
p-value 0.063 0.018 0.005
F+M 33.69+ 10.96 4028+ 11.09 51.76 + 1028 _ <0.001 0.182 <0.001 0.007
. . F 4057 +9.43  47.72+11.03 54.57 + 10.20
Peak Hip Flexion M 26.82+7.73  32.85+3.94  48.96 + 10.13
p-value 0.002 0.002 0.259




Table 4.98. STP Frontal Plane Angle
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Table 4.98.Comparisons of peak frontal plane joint angles (in mean * standard deviation and degrees) during the STP between gemutey £aperience
levels (NEW vs. REC vs. PRO). The former comparisons were conducted byWhatmey/independertttests and theatter ones were conducted by Kruskal
Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 487+400  -3.34+ 3.89 532+ 4.95 0.491
. F 544 +301  -4.85+3.72 7.95+527
Peak Ankle Eversion 429+490  -1.83+3.63  -2.69 + 2.96
p-value 0.190 0.136 0.019
F+M 239+2.06 1.28+3.16 -0.29 + 3.86 0.035 0.606 0.029 0.349
. F 126+1.75  -063+256 284+ 3.70
Peak Ankle Inversion M 352+ 1.75 3.18 + 2.53 2.27 +1.83
p-value 0.010 0.006 0.002
F+M 303+486  -283+8.16 2.83+5.08 0.994
. F 431+540  -3.69+7.22 6.76 + 4.94
Peak Knee Abduction 1.75+4.14  -1.97+936 0.67 + 4.58
pvalue 0.393 0.605 0.021
F+M 14.12+885 18.08+1131 10.04+11.66  0.085
. = 040+743 1190+ 1231  2.77+9.38
Peak Knee Adduction 18.84+7.79 2425+587  17.31+9.05
p-value 0.012 0.015 0.004
F+M 10.08+8.09 -1231+543 -1164+563  0.001 0.007 0.003 0.986
. . F 1836+ 7.65 -864+285  -10.56 + 5.05
Peak Hip Abduction M 10.81+886 -1508+491  -12.71+ 6.26
p-value 0.853 0.004 0.489
F+M 758+575  0.13+5.29 1.00 * 6.60 <0.001 <0.001 <0.001 0.960
. . F 533+4.79 126+ 4.73 1.44+5.77
Peak Hip Adduction M 0834506  -009+585  0.55+7.66
p-value 0.079 0.382 0.784
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Table 4.99. STP Transverse Plane Angl2

Table 4.99.Comparisons of peak transverse plane joint angles (in mean * standard deviation and degrees) during the STP betweenageonigesxaeri-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted bWhHianey/independertttests and th latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC v PRO
F+M -16.24 +13.43 -10.16 £21.17 -2.36+20.44 0.078
Peak Ankle External F -9.71 +£11.01 2.96 + 16.99 11.10 £ 18.96
Rotation M -22.78 +12.85 -23.27+16.64 -15.81+ 10.97
p-value 0.025 0.004 0.002
F+M 26.27 £ 15.62 24.21+20.13 25.45+17.60 0.938
Peak Ankle Internal F 30.19+ 1252 26.39+19.05 36.39+13.89
Rotation M 22.35+18.00 22.03+22.09 14.51+14.01
p-value 0.273 0.660 0.004
F+M -32.80+16.60 -30.33+9.97 -27.36+11.16 0.445
Peak Knee External F -28.39+ 1249 -31.23+11.78 -30.62+ 10.82
Rotation M -37.21+1955 -2943+8.39 -2410+11.12
p-value 0.393 0.605 0.387
F+M -12.95+12.14 -8.37+11.96 -7.47 £11.12 0.309
Peak Knee Internal F -10.22+12.23 -1251+11.42 -10.79+ 11.82
Rotation M -15.68 + 12.04 -4.23+11.62 -4.14 + 9.92
p-value 0.328 0.147 0.215
F+M -11.21+13.33  -9.07+22.24 -23.88 +23.81 0.103
Peak Hip External Ro: F -17.25 +14.59 -9.57+19.29 -37.47 £ 20.51
tation M -5.16 + 9.01 -8.58+26.04 -10.29 + 19.19
p-value 0.075 0.730 0.014
F+M 10.84+14.00 11.45+17.99 -4.15%+24.57 0.027 1.000 0.057 0.053
Peak Hip Internal Ro- F 2.27 £9.22 4.36 £ 20.07 -19.29 £ 19.22
tation M 19.40 £ 12.99 18.54 + 13.10 10.99 £ 19.96
p-value 0.003 0.095 0.005
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Table 4.100. TSL Sagittal Plane Mom
Table 4.100.Comparisons of peak sagittal plane joint moments (in mean + standard deviation and Nm/ kg) during the TSL between gendacsexperi-

ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byianey/independertttests and thiatter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M -0.03 £ 0.02 -0.04 £ 0.03 -0.04 £ 0.02 0.583
Peak AnkleDorsiflex- F -0.03 £ 0.02 -0.04 £ 0.03 -0.03 £ 0.02
ion 1 (L) M -0.03 £ 0.02 -0.04 £ 0.02 -0.05 £ 0.02
p-value 0.739 0.730 0.006
F+M 0.96 + 0.35 1.08 £ 0.37 1.09 £ 0.29 0.392
Peak Ankle Plantar- F 0.97 £ 0.44 0.90 + 0.29 1.02 +0.28
flexion 1 (L) M 0.94 £ 0.23 1.26 + 0.37 1.16 £ 0.29
p-value 0.811 0.037 0.328
F+M -0.03 £ 0.04 -0.03 £ 0.04 -0.03 £ 0.04 0.645
Peak Ankle Dorsiflex- F -0.02 £0.02 -0.02 £ 0.02 -0.03 £ 0.05
ion 3 (L) M -0.03 £ 0.06 -0.03 £ 0.06 -0.03+£0.04
p-value 0.661 0.673 0.297
F+M 0.77 + 0.43 0.77 £ 0.41 1.07 £ 0.47 0.062
Peak Ankle Plantar- F 0.81 £ 0.26 0.64 + 0.46 0.90 £ 0.32
flexion 3 (L) M 0.73 +0.56 0.89 + 0.33 1.24 £ 0.54
p-value 0.677 0.198 0.119
F+M -0.19+0.14 -0.17£0.14 -0.21 £0.18 0.554
Peak Knee Flexion 1 F -0.16 £ 0.14 -0.11 £ 0.08 -0.20 £ 0.16
(L) M -0.21+£0.14 -0.23+0.17 -0.23+£0.20
p-value 0.123 0.136 0.796
F+M 0.41 + 0.26 0.55+ 0.36 0.85+0.40 <0.001 0.504 <0.001 0.035
Peak Knee Extension F 0.51+0.29 0.66 + 0.43 1.11+0.31
1(L) M 0.31+0.21 0.44+0.24 0.59+0.29
p-value 0.084 0.203 0.002
F+M -0.26 £ 0.30 -0.25+0.13 -0.39 £ 0.29 0.105
Peak Kned-lexion 3 F -0.15 £ 0.09 -0.25+0.17 -0.37£0.32
(L) M -0.38 £ 0.39 -0.25 £ 0.09 -0.41 +0.27
p-value 0.481 0.666 0.606
F+M 0.57 + 0.52 0.71 + 0.58 0.50 + 0.41 0.747
Peak Knee Extension F 0.39+0.26 0.78 £ 0.59 0.39 +0.35
3 (L) M 0.74 £ 0.67 0.63 +£0.60 0.62 + 0.46

p-value

0.436

0.863

0.258
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F+M -0.17£0.12 -0.30 £ 0.22 -0.49 £ 0.35 0.002 0.146 0.001 0.353
Peak Hip Flexion 1 F -0.21+0.15 -0.38 £ 0.28 -0.66 + 0.36
L) M -0.14 £ 0.07 -0.21+0.12 -0.34 £ 0.28
p-value 0.481 0.136 0.093
F+M 0.34+0.16 0.41+0.27 0.40 + 0.27 0.890
Peak Hip Extension 1 F 0.28 + 0.15 0.29+0.28 0.26 + 0.09
L) M 0.41+£0.13 0.52 +0.20 0.54 +0.32
p-value 0.011 0.063 0.031
F+M -0.97 £1.02 -1.26 £1.13 -1.02 + 0.65 0.541
Peak Hip Flexion 3 F -0.27 £0.18 -1.49 + 1.14 -0.82 £ 0.37
L) M -1.67 £1.03 -1.04 £ 1.14 -1.22+0.81
p-value 0.003 0.387 0.297
F+M 0.26 + 0.31 0.21 +0.20 0.42 +£0.35 0.129
Peak Hip Extension 3 F 0.20+£0.15 0.17+£0.17 0.32+0.21
L M 0.33+0.41 0.25+0.24 0.52+0.43
p-value 0.796 0.796 0.387
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Table 4.101. TSL Frontal Plane Mom

Table 4.101.Comparisons of peak frontal plane joint moments (in mean + standard deviation and Nm/ kg) during the TSL between gemders expgleri-
ence levels (NEWs. REC vs. PRO). The former comparisons were conducted by-Waitney/independertttests and the latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC v PRO
F+M -0.04 +£ 0.04 -0.02 + 0.03 -0.01 + 0.01 0.006 0.018 0.020 1.000
Peak Ankle Inversion F -0.02 + 0.02 -0.02 + 0.02 -0.01+0.01
1(L) M -0.07 £ 0.04 -0.02 £ 0.03 -0.02 + 0.01
p-value 0.004 0.666 0.008
F+M 0.33+0.15 0.39+0.21 0.41+£0.24 0.833
Peak Ankle Eversion F 0.34 £ 0.10 0.46 £ 0.23 0.44 + 0.23
1(L) M 0.32+0.19 0.32+0.17 0.38£0.26
p-value 1.0000 0.094 0.605
F+M -0.25 £ 0.47 -0.49 + 0.59 -0.33 £ 0.33 0.439
Peak Ankle Inversion F -0.03+0.03 -0.48 £ 0.49 -0.26 + 0.32
3 (L) M -0.48 + 0.60 -0.49 £ 0.70 -0.40 £ 0.35
p-value 0.002 1.000 0.258
F+M 0.22 +0.17 0.13+0.12 0.26 + 0.26 0.264
Peak Ankle Eversion F 0.19+£0.04 0.14 £ 0.15 0.25+£0.22
3 (L) M 0.24 + 0.25 0.12 + 0.09 0.27 +0.30
p-value 0.481 0.931 0.931
F+M -0.21£0.11 -0.19 £ 0.07 -0.27 £ 0.17 0.125
Peak Knee Adduction F -0.16 £ 0.08 -0.20 £ 0.07 -0.28 £ 0.18
1(L) M -0.25+0.12 -0.17 £ 0.06 -0.25+0.17
p-value 0.075 0.392 0.760
F+M 0.57 +0.22 0.76 + 0.26 0.70 + 0.45 0.188
Peak Knee Abduction F 0.53+0.14 0.77 £ 0.32 0.49 +£0.29
1(L) M 0.61+£0.28 0.75 +£0.20 0.91 £ 0.50
p-value 0.436 0.910 0.044
F+M -0.65 + 0.74 -0.82 + 0.79 -0.85 + 0.40 0.073
Peak Knee Adduction F -0.19 £ 0.09 -0.99 £ 0.85 -0.87 £ 0.44
3 (L) M -1.12 £ 0.83 -0.65+0.73 -0.83 £ 0.39
p-value 0.003 0.340 0.931
F+M 0.34 £ 0.25 0.27 £ 0.30 0.47 £ 0.40 0.164
Peak Knee Abduction F 0.44 +0.18 0.19+0.31 0.50£0.44
3 (L) M 0.25+0.28 0.35+0.29 0.44 £ 0.38
p-value 0.087 0.280 0.764
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F+M -0.34 £ 0.16 -0.31£0.16 -0.37£0.19 0.461
Peak Hip Adduction 1 F -0.27 £ 0.08 -0.27 £ 0.07 -0.31+£0.17
(L) M -0.42+0.19 -0.35+0.20 -0.44 £ 0.19
p-value 0.052 0.605 0.190
F+M 0.87 £ 0.27 1.21+0.38 1.29 + 0.60 0.009 0.052 0.012 0.930
Peak Hip Abduction 1 F 0.87 £ 0.17 1.36 £0.33 1.20+ 0.46
(L) M 0.87 £ 0.36 1.07 £0.38 1.38+0.73
p-value 0.991 0.102 0.548
F+M -0.89 £ 0.83 -0.91 £ 0.84 -1.40 £ 0.69 0.044 1.000 0.063 0.131
Peak Hip Adduction 3 F -0.33+0.13 -0.93+0.82 -1.52+0.84
(L) M -1.45 £ 0.86 -0.89 £ 0.90 -1.27 £ 0.53
p-value 0.003 1.000 0.489
F+M 0.59 £ 0.35 0.51 £ 0.40 0.63 + 0.43 0.660
Peak Hip Abduction 3 F 0.77£0.21 0.49 £ 0.45 0.63+£0.48
(L) M 0.40 £ 0.37 0.53+0.37 0.63 £0.40
p-value 0.013 0.839 0.996




Table 4.102. TSL Transverse Plane Mom
Table 4.102.Comparisons of peak transverse plane joint moments (in mean + standard deviation and Nm/ kg) during the TSL betweead gemulegyseape-

rience levels (NEW vs. REC vs. PRO). The former comparisons were conducted by\Waney/independenttests and the latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M -0.05 £ 0.03 -0.05 + 0.04 -0.09 + 0.07 0.110
Peak Ankle Internal F -0.04 + 0.03 -0.06 £ 0.05 -0.08 £ 0.05
Rotation 1 (L) M -0.05+0.04 -0.05+0.03 -0.11 + 0.09
p-value 0.436 0.730 0.730
F+M 0.13 £ 0.09 0.19 £ 0.09 0.21+£0.11 0.027 0.094 0.046 1.000
Peak Ankle External F 0.14 £ 0.09 0.18+0.11 0.21+£0.10
Rotation 1 (L) M 0.12 £ 0.09 0.20 £ 0.08 0.22+0.12
p-value 0.607 0.624 0.936
F+M -0.09 £ 0.12 -0.14 £ 0.15 -0.16 £ 0.10 0.039 0.440 0.035 0.885
Peak Ankle Internal F -0.02 + 0.02 -0.12+0.12 -0.12 £ 0.07
Rotation 3 (L) M -0.16 + 0.13 -0.16 £ 0.19 -0.19+0.12
p-value 0.007 0.730 0.136
F+M 0.08 + 0.05 0.11 + 0.08 0.15+0.11 0.067
Peak Ankle External F 0.09 + 0.05 0.11 + 0.06 0.16 +0.12
Rotation 3 (L) M 0.06 + 0.05 0.11 + 0.09 0.15+0.10
p-value 0.165 0.666 0.931
F+M -0.04 £ 0.02 -0.05 + 0.04 -0.07 £ 0.05 0.189
Peak Knee Internal F -0.03 £ 0.02 -0.05 £ 0.05 -0.06 + 0.03
Rotation 1 (L) M -0.04 £ 0.03 -0.05 £ 0.04 -0.08 £ 0.06
p-value 0.247 0.546 0.546
F+M 0.12 + 0.05 0.22 + 0.08 0.25+0.14 <0.001 0.005 <0.001 0.810
Peak Knee External F 0.12 + 0.05 0.23+0.10 0.23+0.13
Rotation 1 (L) M 0.12 £ 0.05 0.22 £ 0.07 0.27 £ 0.15
p-value 0.796 0.730 0.605
F+M -0.11+0.14 -0.18 + 0.21 -0.17+0.13 0.118
Peak Knee Internal F -0.02 £ 0.02 -0.18 £ 0.17 -0.13+0.11
Rotation 3 (L) M -0.20 £ 0.16 -0.19+0.25 -0.21+0.14
p-value 0.004 0.931 0.190
F+M 0.08 + 0.05 0.10 £ 0.06 0.14 + 0.09 0.054
Peak Knee External F 0.09 £ 0.04 0.11 £ 0.07 0.13+0.10
Rotation 3 (L) M 0.07 £ 0.05 0.09 £ 0.06 0.14 £ 0.09
p-value 0.075 0.489 0.931
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F+M -0.08 £ 0.05 -0.16 £ 0.10 -0.17 £ 0.09 0.004 0.038 0.006 1.000
Peak Hip InternaRo- F -0.08 £ 0.04 -0.17 £ 0.10 -0.20 £ 0.08
tation 1 (L) M -0.08 £ 0.07 -0.14 £ 0.09 -0.13 £ 0.09
p-value 0.393 0.436 0.094
F+M 0.05 + 0.02 0.09 £ 0.03 0.14 £ 0.07 <0.001 0.046 <0.001 0.001
Peak Hip External Ro: F 0.05 + 0.03 0.09 £ 0.03 0.13+0.05
tation 1 (L) M 0.05 + 0.02 0.08 £ 0.04 0.15+0.08
p-value 0.796 0.489 0.730
F+M -0.05 + 0.08 -0.08 + 0.08 -0.09 £ 0.10 0.161
Peak Hip Internal Ro- F -0.03+£0.04 -0.10 £ 0.09 -0.07 £ 0.09
tation 3 (L) M -0.07 £ 0.10 -0.07 £ 0.07 -0.11+0.12
p-value 0.393 0.666 0.436
F+M 0.13+0.12 0.14 + 0.07 0.21 £ 0.10 0.002 0.588 0.002 0.107
Peak Hip External Ro: F 0.07 £ 0.03 0.15+£0.08 0.19 £ 0.08
tation 3 (L) M 0.18 +0.15 0.13+0.06 0.22+0.12
p-value 0.190 0.666 0.546




Table 4.103. TSL Sagittal Plane Angle:
Table 4.103.Comparisons of peak sagittal plane joint angles (in mean + standard deviation and degrees) during the TSL between gemutey £xperience
levels (NEW vs. REC vs. PRO). The former comparisons were conducted bywhammey/independertttests and th&atter ones were conducted by Kruskal
Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC V. PRO
F+M -9.91 + 9.27 -0.59 + 7.75 -3.34 + 9.01 0.004 0.005 0.045 1.000
Peak AnklePlantar- F -12.28+11.64 -0.62 + 10.60 -7.77 £ 9.89
flexion 1 (L) M -7.53+5.76 -0.57 +3.91 1.10 + 5.50
p-value 0.263 0.991 0.032
F+M 12.13 +5.20 14.19 + 5.40 14.65 + 7.20 0.397
Peak Ankle Dorsiflex- F 13.50 £ 6.05 13.98 £ 6.34 16.31 £ 8.63
ion 1 (L) M 10.89 + 4.24 14.41 + 4.65 12.99 + 5.44
p-value 0.286 0.873 0.344
F+M -7.90 + 6.88 1.26 + 6.48 -3.86 + 8.76 0.002 0.001 0.179 0.333
Peak Ankle Plantar- F -10.82 £ 6.55 -0.15+7.43 -8.96 £ 9.49
flexion 3 (L) M -4.98 + 6.16 2.68 +5.42 1.25+3.83
p-value 0.055 0.370 0.009
F+M 8.91 + 3.32 10.43 +5.11 11.23+5.21 0.292
Peak Ankle Dorsiflex- F 10.19+3.21 10.31 £ 4.54 11.24 + 6.03
ion 3 (L) M 7.64 + 3.06 10.54 £+ 5.84 11.22 + 4.61
p-value 0.075 0.743 0.730
F+M 10.08 + 7.59 15.80 + 9.27 18.61 + 11.70 0.026 0.199 0.025 0.762
Peak Knee Extensior F 13.36 £ 6.84 13.38 + 8.26 20.02 £ 12.62
1(L) M 6.80 + 7.13 18.23+10.06 17.20%11.28
p-value 0.050 0.280 0.625
F+M 21.90 + 9.91 39.69 + 9.34 49,65+ 11.79 <0.001 <0.001 <0.001 0.017
Peak Knee Flexion 1 F 25.44 + 10.93 39.83 +9.90 49.27 + 11.32
(L) M 18.36 £ 7.73 39.55 +9.35 50.04 + 12.92
p-value 0.112 0.950 0.894
F+M 3.13+4.82 5.81 + 7.46 2.76 + 6.66 0.297
Peak Knee Extensior F 4,49 + 4,90 5.49 £ 7.52 2.86 £ 6.39
3(L) M 1.76 + 4.57 6.12 + 7.85 2.66 + 7.31
p-value 0.218 0.863 0.605
F+M 16.08 + 6.19 27.44 + 9.24 30.82 + 12.92 <0.001 0.002 <0.001 0.655
Peak Knee Flexion 3 F 18.08 + 6.28 27.34+11.05 26.94+11.68
L) M 14.07 £ 5.71 27.54 £ 7.69 34.71 + 13.58
p-value 0.152 0.964 0.212
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F+M 20.23 +9.40 17.18 £ 10.89  22.27+8.45 0.288
Peak Hip Extension 1 F 26.63 +5.62 19.66 +11.94  26.55+ 7.56
L) M 13.82 £ 7.99 14.70 £ 9.78 17.99 £ 7.29
p-value 0.001 0.349 0.026
F+M 28.42 +9.88 31.15+9.58 38.21+11.09 0.015 0.795 0.014 0.121
Peak Hip Flexion 1 F 34.95 + 7.26 34.75 +7.04 43.49 £ 12.45
L) M 21.89 + 7.66 2755+ 10.79 32.92+6.62
p-value 0.002 0.161 0.040
F+M 13.32 £ 8.10 10.65 £ 10.65 11.78 £ 6.74 0.634
Peak Hip Extension 3 F 16.97 £ 7.98 14.46 £ 11.65 14.45 + 6.35
L) M 9.66 + 6.72 6.83 + 8.53 9.10+6.34
p-value 0.040 0.132 0.093
F+M 25.14 +8.92 24.67 £10.72 33.29+11.96 0.027 0.999 0.061 0.051
Peak Hip Flexion 3 F 30.22 £ 5.83 2753 +12.34 36.41+14.08
L) M 20.06 + 8.76 21.80 + 8.56 30.18 +9.17
p-value 0.007 0.270 0.282




Table 4.104. TSL Frontal Plane Angle

312

Table 4.104.Comparisons of peak frontal plane joint angles (in mean = standard deviation and degrees) during the TSL between gemuleyseapdrience
levels (NEW vs. REC vs. PRO). The former comparisons were conducted byWhatmey/independertttests and theatter ones were conducted by Kruskal

Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M -2.39+2.42 -1.83+3.12 -4.22 +5.22 0.373
Peak AnkleEversion 1 F -3.27 +1.27 -3.37 + 3.19 -7.19+ 554
(L) M -1.51+3.01 -0.29+2.28 -1.24 + 2.69
p-value 0.043 0.024 0.024
F+M -0.03+1.84 1.75 +2.74 -0.29 + 3.66 0.069
Peak Ankle Inversion F -0.72+1.10 0.70 £ 2.87 -2.72 + 3.19
1(L) M 0.66 + 2.20 279+ 231 2.15+2.23
p-value 0.093 0.109 0.002
F+M 2,72+ 2.77 -2.62 +£4.00 -3.97 +4.35 0.522
Peak Ankle Eversion F -3.42 +£1.18 -3.74 £ 3.20 -6.48 + 4.54
3 (L) M -2.02 + 3.70 -1.50 + 4.57 -1.74 £ 2.80
p-value 0.023 0.113 0.036
F+M -0.51+£1.91 0.93+2.74 -1.25 + 3.48 0.065
Peak Ankle Inversion F -1.08 +1.01 0.01 + 3.00 -3.39+ 3.28
3 (L) M 0.06 + 2.45 1.85+2.25 0.65 + 2.49
p-value 0.193 0.161 0.011
F+M -0.14 £ 5.00 -0.25+12.27 -10.58 + 16.59 0.048 1.000 0.144 0.068
Peak Knee Abduction F -2.96 £5.14 -6.65+12.24  -23.17 + 13.07
1(L) M 2.67 £ 2.96 6.15 + 8.83 2.01 +7.58
p-value 0.008 0.022 <0.001
F+M 9.52 + 6.89 18.03 + 12.82 9.06 + 13.93 0.036 0.077 0.999 0.067
Peak Knee Adduction F 5.19 + 6.61 10.10+£11.40 -1.37 £ 8.10
1(L) M 13.85 + 3.87 25.96 + 8.81 19.50 + 10.09
p-value 0.002 0.004 <0.001
F+M -1.38 + 4.30 -2.29 + 8.77 -9.92 + 10.08 0.003 0.979 0.005 0.018
Peak Knee Abduction F -3.54 + 3.76 -6.36 £ 9.58 -17.27 £ 8.50
3(L) M 0.78 +3.81 1.78 + 5.87 -2.58 + 4.72
p-value 0.020 0.045 <0.001
F+M 3.54 + 3.92 5.00 £ 7.44 410 +5.83 0.749
Peak Knee Adduction F 2.05+3.14 2.26 + 7.65 0.94+4.34
3 (L) M 5.03+4.21 8.09 £ 6.26 7.25 + 5.56
p-value 0.090 0.109 0.016
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F+M -16.96 £ 4.27 -18.60+ 7.81 -29.78 £ 7.85 <0.001 1.000 <0.001 0.001
Peak Hip Abduction 1 F -16.69+4.80 -18.98+ 7.55 -30.27 £+ 5.35
L) M -17.22+£3.90 -18.21+851 -29.29+ 10.09
p-value 0.789 0.843 0.801
F+M -1.09 £ 3.79 2.99+6.71 4.35+7.97 0.028 0.148 0.032 0.889
Peak Hip Adduction 1 F -0.23 £ 3.45 6.78 + 6.31 3.17+8.24
L) M -1.94 £ 4.11 -0.79 £ 4.86 5.52 + 8.00
p-value 0.481 0.019 0.605
F+M -18.09+£5.80 -20.14+7.36 -30.79 + 8.33 <0.001 0.763 <0.001 <0.001
Peak Hip Abduction 3 F -19.03+£5.79 -20.38 £ 9.45 -32.79+6.72
L) M -17.15+£ 595 -19.89 +5.09 -28.80 + 9.67
p-value 0.436 0.796 0.113
F+M -5.00 + 7.08 -2.63 +5.52 -1.39 + 9.52 0.325
Peak Hip Adduction 3 F -4.30 £ 5.05 -3.25+5.97 -0.61 + 12.06
(L) M -5.69 + 8.91 -1.81 £5.28 -2.16 + 6.76
p-value 0.673 0.596 0.742
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Table 4.105. TSL Transverse Plane Angle

Table 4.105.Comparisons of peak transverse plane joint angles (in mean * standard deviation and degrees) during the TSL betwewhajandgrexperi-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted bWhHianey/independertttests and th latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC v PRO
F+M -1.38+13.02 -1263+18.66 -2.07 +19.78 0.089
Peak Ankle External F 3.96 £ 6.20 -4.96 + 19.00 10.72 £ 16.31
Rotation 1 (L) M -6.72 + 16.01 -20.31+15.71 -14.87 + 14.05
p-value 0.065 0.080 0.003
F+M 13.43 + 14.76 9.63 £ 19.99 18.19+ 21.31 0.363
Peak Ankle Internal F 20.15 + 7.87 19.17 + 19.52 31.19+18.72
Rotation 1 (L) M 6.70 £ 17.24 0.09 + 16.23 5.20 £ 15.32
p-value 0.038 0.039 0.005
F+M 1.86 +13.02 -7.48 + 18.53 7.31 + 20.57 0.081
Peak Ankle External F 6.39£6.10 -0.64 + 20.41 20.26 + 16.55
Rotation 3 (L) M -2.66+16.59 -14.32+14.42 -5.64+15.75
p-value 0.123 0.120 0.004
F+M 15.26 £+ 15.07 13.81+20.41 22.26 +20.70 0.374
Peak Ankle Internal F 21.41 + 6.56 21.34+19.64 3555+ 15.99
Rotation 3 (L) M 9.11 + 18.77 6.29 + 19.30 8.98 + 16.06
p-value 0.066 0.121 0.003
F+M -26.26 £ 12,93 -23.41+10.64 -18.16+9.71 0.088
Peak Knee External F -22.15+#11.08 -28.75%+11.24 -19.72+11.44
Rotation 1 (L) M -30.38 £13.88 -18.07 £ 7.05 -16.60 + 8.00
p-value 0.160 0.028 0.512
F+M -15.98 + 13.01 -6.87 +£12.61 -4.38 £11.72 0.014 0.083 0.018 0.908
Peak Knee Internal F -10.65+12.11 -1245%+11.99 -7.21+11.78
Rotation 1 (L) M -21.32+12.13 -1.28+11.14 -1.55+11.62
p-value 0.065 0.057 0.320
F+M -23.84+11.84 -20.72+10.30 -20.33 +10.67 0.663
Peak Knee External F -20.74 + 9.57 -26.19 + 8.86 -22.14 £11.84
Rotation 3 (L) M -26.94+ 1352 -15.26 £ 8.93 -18.52 +9.71
p-value 0.252 0.019 0.488
F+M -14.77 +11.45 -9.10+10.64 -5.65+ 11.35 0.047 0.325 0.044 0.731
Peak Knee Internal F -10.44 £+ 10.24 -14.80+10.73 -6.58+12.52
Rotation 3 (L) M -19.09 £ 11.42 -3.41+7.25 -4.72 £ 10.73

p-value

0.091

0.018

0.739
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F+M 1.37+11.65 -0.31+£19.39 -18.91+25.71 0.004 0.991 0.007 0.018
Peak Hip External Ro: F -6.14 + 9.88 -8.94 + 20.74  -34.85+ 19.79
tation 1 (L) M 8.88 + 7.98 8.32+14.17 -2.97 £ 21.00
p-value 0.004 0.113 0.006
F+M 13.42+£12.63 15.23+1859 -1.88+24.41 0.016 0.987 0.047 0.027
Peak Hip Internal Ro- F 4.87 £10.42 6.75+19.34  -16.94 + 18.00
tation 1 (L) M 21.97 +£8.10 23.71+14.09 13.17 +20.79
p-value 0.001 0.049 0.005
F+M -1.27 £ 15.47 -6.14 £ 19.12  -25.17 £+ 26.89 0.012 1.000 0.014 0.080
Peak Hip External Ro: F -10.91 £ 13.93 -12.91+19.97 -43.49+ 19.26
tation 3 (L) M 8.37 £ 10.22 0.63 + 16.60 -6.86 £20.28
p-value 0.007 0.161 0.004
F+M 6.32 +13.11 6.41+18.46  -10.36 + 24.15 0.012 1.000 0.027 0.030
Peak Hip Internal Ro- F -1.72+£11.01 -1.16 £18.30 -25.19+17.29
tation 3 (L) M 14.35 £ 9.89 13.98 £ 16.13 4.47 £21.11
p-value 0.003 0.081 0.005
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Table 4.106. TSLP Sagittal Plane Mom

Table 4.106.Comparisons of peak sagittal plane joint moments (in mean * standard deviation and Nm/ kg) during the TSLP betweerdgendagsexperi-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byianey/independertttests and thiatter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC V. PRO
F+M -0.03 £ 0.02 -0.04 £ 0.02 -0.03 £ 0.02 0.485
Peak AnkleDorsiflex- F -0.03 £ 0.02 -0.04 + 0.02 -0.02 + 0.02
ion 1 (L) M -0.03+£0.01 -0.04 £ 0.02 -0.05+£0.01
p-value 0.579 0.931 <0.001
F+M 0.90 + 0.35 1.15+ 0.36 1.03+0.29 0.090
Peak Ankle Plantar- F 0.93+0.44 1.01+0.24 0.87 +£0.21
flexion 1 (L) M 0.88+£0.24 1.28 + 0.42 1.19+0.27
p-value 0.745 0.115 0.014
F+M -0.03 £ 0.05 -0.04 £ 0.07 -0.04 £ 0.06 0.672
Peak Ankle Dorsiflex- F -0.02 £0.02 -0.02 £ 0.03 -0.05 £ 0.07
ion 3 (L) M -0.04 £ 0.06 -0.07 £ 0.10 -0.04 £ 0.05
p-value 0.720 0.234 0.666
F+M 0.66 + 0.40 0.70 + 0.48 0.73+0.36 0.873
Peak Ankle Plantar- F 0.71+£0.20 0.64 + 0.50 0.53+0.31
flexion 3 (L) M 0.61 +0.54 0.75+0.48 0.93+0.30
p-value 0.574 0.641 0.014
F+M -0.17£0.12 -0.19+£0.12 -0.22 £ 0.15 0.677
Peak Knee Flexion 1 F -0.12 £ 0.08 -0.15 £ 0.09 -0.17£0.12
(L) M -0.23+£0.12 -0.24 £0.13 -0.27 £ 0.17
p-value 0.015 0.136 0.258
F+M 0.39 + 0.25 0.53+0.39 0.74+0.42 0.013 0.536 0.010 0.213
Peak Knee Extension F 0.44 +0.25 0.66 = 0.50 0.98 + 0.38
1(L) M 0.33+0.26 0.39+0.18 0.50+0.32
p-value 0.357 0.155 0.011
F+M -0.19 + 0.20 -0.25+0.18 -0.29+0.14 0.012 0.256 0.010 0.695
Peak Kned-lexion 3 F -0.12 £ 0.06 -0.25+0.21 -0.23 £ 0.06
(L) M -0.26 + 0.26 -0.24 +0.17 -0.35+£0.18
p-value 0.579 1.000 0.113
F+M 0.60 +0.48 0.88 + 0.82 0.70 £ 0.49 0.761
Peak Knee Extension F 0.38 £ 0.26 0.98 £ 0.83 0.69 + 0.47
3 (L) M 0.82 + 0.56 0.78 £ 0.84 0.70 £ 0.55

p-value

0.029

0.796

0.796
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F+M -0.16 £0.13 -0.21 £ 0.15 -0.43+0.37 0.005 0.459 0.003 0.224
Peak Hip Flexion 1 F -0.20+0.16 -0.29+£0.19 -0.57 £ 0.42
L) M -0.12 £ 0.08 -0.15+ 0.04 -0.31+£0.29
p-value 0.353 0.093 0.174
F+M 0.33+0.19 0.48+0.34 0.50 + 0.37 0.206
Peak Hip Extension 1 F 0.22+0.14 0.37 £ 0.37 0.28+0.16
L) M 0.45 +0.15 0.58 + 0.30 0.72+0.39
p-value 0.005 0.113 0.014
F+M -0.89 £ 0.97 -1.29+1.31 -1.20+ 0.77 0.450
Peak Hip Flexion 3 F -0.23+0.17 -1.51+1.36 -1.12 + 0.63
L) M -1.55 + 1.00 -1.07 £ 1.30 -1.29+0.91
p-value 0.002 0.340 0.796
F+M 0.24 + 0.26 0.25+0.19 0.34 +£0.20 0.158
Peak Hip Extension 3 F 0.20+£0.13 0.23+0.16 0.27£0.16
L M 0.27 £0.35 0.27 £0.22 0.41+0.21
p-value 0.536 0.664 0.146




Table 4.107. TSLP Frontal Plane Mom
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Table 4.107.Comparisons of peak frontal plane joint moments (in mean + standard deviation and Nm/ kg) during the TSLP between gemders exjkri-
ence levelsNEW vs. REC vs. PRO). The former comparisons were conducted by-Whitney/independertttests and the latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC v PRO
F+M -0.03 £ 0.03 -0.01 + 0.02 -0.01 + 0.02 0.248
PeakAnkle Inversion F -0.01+0.01 -0.01 £ 0.02 -0.01+0.01
1(L) M -0.04 £ 0.04 -0.02 £ 0.02 -0.02 + 0.02
p-value 0.156 0.605 0.077
F+M 0.29+0.11 0.40 £0.22 0.42 £ 0.24 0.086
Peak Ankle Eversion F 0.31£0.06 0.43+0.17 0.42 +0.22
1(L) M 0.28+0.14 0.38 £0.27 0.42 £ 0.26
p-value 0.631 0.297 0.730
F+M -0.21 + 0.38 -0.31 + 0.47 -0.24 + 0.31 0.369
Peak Ankle Inversion F -0.02 £ 0.03 -0.28 £0.38 -0.10 £ 0.20
3 (L) M -0.40 £ 0.48 -0.35+0.57 -0.37+0.34
p-value 0.063 0.666 0.040
F+M 0.23+0.21 0.23+0.29 0.33+0.31 0.440
Peak Ankle Eversion F 0.18 £ 0.03 0.28 £ 0.37 0.38 £ 0.29
3 (L) M 0.29 + 0.30 0.18 +0.18 0.29+0.34
p-value 1.000 0.931 0.340
F+M -0.20 £ 0.12 -0.19 £ 0.07 -0.29 £ 0.16 0.027 0.986 0.075 0.043
Peak Knee Adduction F -0.14 £ 0.08 -0.18 £ 0.08 -0.30£0.19
1(L) M -0.26 £ 0.12 -0.19 £ 0.05 -0.28 £ 0.13
p-value 0.029 0.863 0.730
F+M 0.61 + 0.23 0.87 + 0.34 0.84 + 0.43 0.043 0.066 0.123 0.990
Peak Knee Abduction F 0.59 + 0.15 0.79+0.32 0.57+0.24
1(L) M 0.64 £0.29 0.95+0.36 1.12 +0.40
p-value 0.677 0.323 0.003
F+M -0.57 £ 0.70 -0.59 + 0.68 -0.78 £ 0.40 0.025 0.952 0.021 0.293
Peak KneAdduction F -0.12 £ 0.05 -0.63 £ 0.76 -0.76 £ 0.43
3 (L) M -1.02+0.76 -0.55+ 0.64 -0.79 £ 0.40
p-value <0.001 0.863 0.863
F+M 0.40 £0.29 0.49 £ 0.35 0.55+0.44 0.447
Peak Knee Abduction F 0.48 £ 0.16 0.47 £0.33 0.51+0.34
3 (L) M 0.31+£0.37 0.50 £ 0.39 0.58 + 0.55
p-value 0.075 1.000 0.730
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F+M -0.33+0.18 -0.33+£0.12 -0.37 £ 0.17 0.683
Peak Hip Adduction 1 F -0.23£0.13 -0.29 £ 0.10 -0.27 £ 0.12
(L) M -0.43+0.18 -0.37£0.13 -0.46 £ 0.16
p-value 0.019 0.094 0.014
F+M 0.98 + 0.27 1.33+0.38 149 +£0.51 <0.001 0.022 <0.001 0.557
Peak Hip Abduction 1 F 0.97 £ 0.16 146 £0.24 1.36 £ 0.42
(L) M 0.99 £ 0.36 1.21+0.47 1.62 £ 0.57
p-value 0.861 0.181 0.275
F+M -0.80 £ 0.94 -0.78 £ 0.73 -1.25+0.61 0.022 1.000 0.020 0.211
Peak Hip Adduction 3 F -0.19 £ 0.07 -0.75+0.72 -1.21 £ 0.65
(L) M -1.41+1.02 -0.80 £ 0.77 -1.29 £0.61
p-value <0.001 1.000 0.931
F+M 0.71+£0.44 0.83 £ 0.46 0.79 £ 0.49 0.741
Peak Hip Abduction 3 F 0.84£0.18 0.88 £ 0.47 0.78 £0.33
(L) M 0.59 + 0.58 0.77 £ 0.47 0.80 + 0.63
p-value 0.219 0.628 0.946
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Table 4.108. TSLP Transverse Plane Mom
Table 4.108. Comparisons of peak transverse plane joint moments (in mean * standard deviation and Nm/ kg) during the TSLP betwesd gemaiegs

experience levels (NEW vs. REC vs. PRO). The former comparisons were conducted ByMaray/independertttests andtte latter ones were conducted
by KruskalWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M -0.04 £ 0.04 -0.05 + 0.03 -0.07 £ 0.05 0.011 0.127 0.012 1.000
Peak Ankle Internal F -0.03+0.03 -0.06 + 0.04 -0.06 + 0.05
Rotation 1 (L) M -0.04 £ 0.04 -0.04 + 0.02 -0.09 + 0.06
p-value 0.481 0.297 0.606
F+M 0.15 + 0.08 0.24 £ 0.09 0.26 £ 0.14 0.005 0.033 0.008 0.943
Peak AnkleExternal F 0.16 £ 0.10 0.25+0.10 0.25+0.13
Rotation 1 (L) M 0.14 £ 0.06 0.23 £0.09 0.27 £0.16
p-value 0.853 0.489 0.931
F+M -0.08 £ 0.12 -0.07 £ 0.09 -0.09 + 0.07 0.359
Peak Ankle Internal F -0.01+0.01 -0.05 + 0.08 -0.04 £ 0.04
Rotation 3 (L) M -0.15+0.14 -0.09 £ 0.10 -0.13 +0.07
p-value 0.015 0.190 0.003
F+M 0.10 + 0.07 0.17 +0.10 0.16 + 0.07 0.002 0.015 0.005 1.000
Peak Ankle External F 0.10 £ 0.04 0.19+0.10 0.18 £ 0.08
Rotation 3 (L) M 0.09 + 0.09 0.14 + 0.09 0.15 + 0.06
p-value 0.218 0.222 0.436
F+M -0.03 £ 0.02 -0.04 £ 0.02 -0.06 £ 0.05 0.038 1.000 0.033 0.345
Peak Knee Internal F -0.03 £ 0.02 -0.04 £ 0.02 -0.05 + 0.03
Rotation 1 (L) M -0.03 £ 0.03 -0.04 £ 0.03 -0.08 £ 0.06
p-value 0.912 0.673 0.370
F+M 0.15 + 0.05 0.28 + 0.08 0.29+0.14 <0.001 <0.001 <0.001 1.000
Peak Knee External F 0.15+ 0.06 0.30 +0.07 0.25+0.12
Rotation 1 (L) M 0.14 £ 0.04 0.26 £ 0.09 0.33+0.16
p-value 1.000 0.387 0.387
F+M -0.09 £ 0.15 -0.09 £ 0.13 -0.10 + 0.07 0.244
Peak Knee Internal F -0.01+£0.01 -0.08 £ 0.12 -0.06 £ 0.05
Rotation 3 (L) M -0.18 +0.18 -0.11+0.15 -0.14 + 0.07
p-value 0.011 0.222 0.024
F+M 0.11 £ 0.09 0.16 £ 0.10 0.17 £ 0.09 0.030 0.072 0.068 1.000
Peak Knee External F 0.11 £ 0.03 0.20+0.11 0.18 £ 0.10
Rotation 3 (L) M 0.12+0.12 0.12 £ 0.07 0.15 +0.09
p-value 0.684 0.190 0.666
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F+M -0.07 £ 0.05 -0.16 £0.11 -0.18 £ 0.09 <0.001 0.004 <0.001 0.765
Peak Hip Internal Ro- F -0.06 £ 0.05 -0.15+0.10 -0.19+ 0.08
tation 1 (L) M -0.07 £ 0.05 -0.17£0.12 -0.18 £ 0.11
p-value 0.739 0.931 0.546
F+M 0.06 + 0.03 0.09 £ 0.05 0.14 £ 0.06 <0.001 0.071 <0.001 0.043
Peak Hip External Ro: F 0.05 + 0.03 0.10 £ 0.04 0.13+0.05
tation 1 (L) M 0.07 £ 0.02 0.09 £ 0.05 0.16 + 0.07
p-value 0.075 0.340 0.387
F+M -0.03 £ 0.04 -0.04 £+ 0.06 -0.06 + 0.06 0.372
Peak Hipinternal Ro- F -0.03 £ 0.03 -0.06 + 0.09 -0.04 £ 0.05
tation 3 (L) M -0.03 £ 0.04 -0.03 £ 0.03 -0.08 + 0.07
p-value 0.853 0.796 0.297
F+M 0.15 +0.15 0.22+0.13 0.22+£0.12 0.017 0.078 0.027 1.000
Peak Hip External Ro: F 0.07 £ 0.03 0.24+£0.14 0.22£0.12
tation 3 (L) M 0.23+0.18 0.19+0.13 0.22+0.13
p-value 0.002 0.222 1.000
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Table 4.109. TSLP Sagittal Plane Angle:

Table 4.109.Comparisons of peak sagittal plane joint angles (in mean + standard deviation and degrees) during the TSLP betweed gehey &xperi-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byianey/independertttests and thiatter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M -11.55 + 8.07 -1.12+5.73 -2.38 + 9.87 <0.001 0.001 0.002 1.000
Peak AnklePlantar- F -13.89 £ 8.22 0.33+5.79 -7.64+10.34
flexion 1 (L) M -9.22+7.61 -2.58 + 5.62 2.89+6.14
p-value 0.204 0.295 0.018
F+M 9.33 £ 5.56 12.60 + 4.90 15.24 +6.11 <0.001 0.277 <0.001 0.070
Peak Ankle Dorsiflex- F 9.01+6.77 13.94 +5.44 15.51 + 7.39
ion 1 (L) M 9.65 + 4.38 11.26 + 4.17 14.97 £ 4.94
p-value 0.806 0.257 0.859
F+M -7.03+£6.71 -0.88 + 5.03 -5.53+9.72 0.014 0.010 0.574 0.347
Peak Ankle Plantar- F -8.69 + 6.68 -0.87 +7.01 -10.66 + 11.16
flexion 3 (L) M -5.37 + 6.66 -0.89+2.14 -041+4.12
p-value 0.280 0.995 0.020
F+M 8.56 + 3.22 9.41 +5.34 9.22+4.74 0.825
Peak Ankle Dorsiflex- F 9.59 + 2.95 10.59 + 6.80 10.65+5.29
ion 3 (L) M 7.53 +3.28 8.23+3.34 7.79 £3.91
p-value 0.156 0.363 0.210
F+M 9.83 + 6.89 15.09 + 7.52 16.65 + 10.72 0.040 0.171 0.048 0.927
Peak Knee Extensior F 12.09 £ 6.75 13.31 +£8.92 17.28 £12.41
1(L) M 7.56 + 6.57 16.87 £ 5.77 16.01 £ 9.44
p-value 0.146 0.330 0.810
F+M 21.76 + 9.93 39.34 + 8.35 47.39 + 10.35 <0.001 <0.001 <0.001 0.044
Peak Knee Flexion 1 F 2453 +11.29 39.93 + 8.30 47.18 + 8.28
(L) M 18.98 + 7.97 38.74 £ 8.85 47.60 £ 12.60
p-value 0.220 0.771 0.935
F+M 3.51+5.28 4.60 £ 6.70 2.05 + 6.64 0.470
Peak Knee Extensior F 4.82 + 4.45 4.33 + 8.56 249 +7.29
3 (L) M 2.21 £5.93 4.88 + 4.68 1.61+6.34
p-value 0.280 0.868 0.790
F+M 15.89 + 5.78 26.75 + 8.26 28.74 + 13.22 <0.001 0.001 0.002 1.000
Peak Knee Flexion 3 F 16.42 + 6.18 27.91+10.60 25.88+13.18
L) M 15.36 + 5.63 25.58 + 5.44 31.60 + 13.38

p-value

0.971

0.730

0.546
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F+M 17.94 £ 8.35 16.27 £ 10.56  22.08 + 8.02 0.148
Peak HipExtension 1 F 22.71 +6.39 18.92+12.11  25.43+8.35
L) M 13.17 £ 7.48 13.63 £ 8.62 18.72 £ 6.45
p-value 0.007 0.301 0.075
F+M 26.19 £ 9.23 30.37 £11.29 39.12 + 9.69 <0.001 0.497 <0.001 0.035
Peak Hip Flexion 1 F 31.44 +7.90 33.86 + 9.60 44.17 £ 10.32
L) M 20.94 + 7.50 26.88+12.31  34.07+5.99
p-value 0.007 0.199 0.022
F+M 13.73+7.21 10.56 £ 10.43 13.68 £ 5.97 0.399
Peak Hip Extension 3 F 18.03 £ 5.87 16.09 £ 10.49 16.26 £ 5.11
L) M 9.44 +5.87 5.02+7.21 11.11 +5.88
p-value 0.004 0.019 0.065
F+M 24.18 + 8.09 26.54 +10.23 34.71+10.84 0.005 0.838 0.005 0.044
Peak Hip Flexion 3 F 28.48 + 5.86 31.00 + 11.04 37.48+12.12
L) M 19.88 + 7.93 22.08 +7.47 31.93+9.24
p-value 0.013 0.062 0.290




Table 4.110. TSLP Frontal Plane Angle
Table 4.110.Comparisons of peak frontal plane joint angles (in mean + standard deviation and degrees) during the TSLP between gamaley®apdrience
levels (NEW vs. REC vs. PRO). The former comparisons were conducted bywhammey/independertttests and th&atter ones were conducted by Kruskal

Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M -2.17 £ 2.23 -2.09 + 3.53 -4.50 + 5.69 0.382
Peak AnkleEversion 1 F -2.84+1.14 -3.37 + 3.86 -7.85 + 5.99
(L) M -1.50 + 2.86 -0.80 + 2.80 -1.15+2.79
p-value 0.052 0.222 0.011
F+M 0.17 £ 1.77 1.22 +2.43 -0.44 + 3.87 0.248
Peak Ankle Inversion F -0.34 +1.22 0.32+2.61 -2.97 + 3.42
1(L) M 0.68 +2.14 2.12+1.98 2.09 + 2.39
p-value 0.208 0.119 0.002
F+M 274 £ 271 -2.83+4.29 -3.97 £+ 4.42 0.566
Peak Ankle Eversion F -3.42 £1.33 -3.22+£2.83 -6.61 + 4.75
3 (L) M -2.05 + 3.56 -2.45+5.56 -1.62 + 2.47
p-value 0.075 0.190 0.015
F+M -0.45 + 2.06 0.19 + 2.25 -1.60 + 3.36 0.128
Peak Ankle Inversion F -1.04 + 0.93 -0.41 + 2.52 -3.78 £ 3.18
3 (L) M 0.14 +2.70 0.79+1.91 0.34 +2.18
p-value 0.209 0.271 0.007
F+M -0.16 + 4.85 -0.95+12.98 -11.34+ 15.62 0.010 0.996 0.016 0.033
Peak Knee Abduction F -2.89+£4.91 -7.35+11.81 -21.42 +14.69
1(L) M 2.56 + 3.01 546+ 11.24 -1.26 +8.63
p-value 0.008 0.031 0.003
F+M 10.90 + 7.39 18.46 + 10.61 9.70 + 12.59 0.027 0.082 0.978 0.040
Peak Knee Adduction F 6.45 + 6.91 12.47 £ 10.47 1.00 + 8.06
1(L) M 15.36 + 4.86 24.46 + 6.97 18.39 + 10.07
p-value 0.004 0.011 0.001
F+M -1.38 + 3.95 -3.71 +£7.83 -9.27 + 10.04 0.008 0.718 0.007 0.093
Peak Knee Abduction F -3.05+4.19 -7.44 + 8.56 -15.97 £ 9.61
3 (L) M 0.30+ 3.01 0.02 £ 5.07 -2.56 + 4.54
p-value 0.055 0.039 0.002
F+M 3.86 = 3.57 5.35+ 7.03 414 +5.11 0.670
Peak KneAdduction F 2.74 +£3.41 2.81 +7.50 1.90+5.21
3 (L) M 4,99 + 3.53 7.90 + 5.83 6.39 + 4.13
p-value 0.164 0.127 0.060
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F+M -17.48 £ 455 -19.68+ 7.32 -30.82 + 6.93 <0.001 0.636 <0.001 <0.001
Peak Hip Abduction 1 F -16.59+5.74 -22.32+7.31 -31.92 +6.21
L) M -18.38£3.00 -17.05+6.68 -29.73+7.79
p-value 0.395 0.130 0.519
F+M -0.44 £+ 4.49 2.563+5.97 6.13 + 9.02 0.015 0.439 0.012 0.299
Peak Hip Adduction 1 F -0.03 £ 4.74 475+ 5.75 4.16 + 10.89
L) M -0.84 £ 4.43 0.32+5.62 8.09 + 6.76
p-value 0.699 0.118 0.372
F+M -18.14£5.10 -21.30+ 7.58 -30.98 + 8.31 <0.001 0.433 <0.001 <0.001
Peak Hip Abduction 3 F -17.77 £5.17  -23.47 £9.38 -33.58 + 7.39
L) M -18.52 £ 5.27 -19.13+ 4.86 -28.39 + 8.78
p-value 0.912 0.387 0.161
F+M -2.87 £5.92 0.37£6.71 -0.12 + 9.91 0.372
Peak Hip Adduction 3 F -2.54 + 3.62 -1.49 +7.80 -0.80 +11.38
(L) M -3.20+7.78 2.24+5.20 0.55+8.84
p-value 0.810 0.249 0.783
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Table 4.111. TSLP Transverse Plane Angle

Table 4.111 Comparisons of peak transverse plane joint angles (in mean * standard deviation and degrees) during the TSLP betwsehajandgrexperi-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byWianey/independertttests andhe latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC v PRO
F+M -2.27 +£12.92 -0.99+17.44 -0.99 + 20.30 0.246
Peak Ankle External F 196 +7.17 -2.98 +17.77 12.38 + 15.94
Rotation 1 (L) M -6.50 + 16.16 -17.01 +14.83 -14.35+ 14.83
p-value 0.147 0.088 0.002
F+M 12.35 + 14.03 10.57 + 21.19 19.47 + 22.78 0.484
Peak Ankle Internal F 17.83 £ 8.43 18.26 + 23.03 34.32 +£19.42
Rotation 1 (L) M 6.86 + 16.66 2.89 £ 17.05 4.62 +15.17
p-value 0.080 0.127 0.002
F+M 1.65 £14.09 -3.37 £ 16.52 9.44 + 19.92 0.140
Peak Ankle External F 6.23£6.13 1.90+17.11 2257 + 16.44
Rotation 3 (L) M -2.94 +18.31 -8.63 + 15.00 -3.69 £ 13.59
p-value 0.150 0.184 0.002
F+M 1551 +14.98 1421 +19.81 22.17 £20.58 0.387
Peak Ankle Internal F 21.28 + 7.53 18.77 £18.13 35.73+17.12
Rotation 3 (L) M 9.73+18.51 9.65+21.41 8.61 + 13.91
p-value 0.084 0.344 0.002
F+M -25.14 +13.78 -23.57+12.82 -20.53 + 9.38 0.340
Peak Knee External F -21.36 £12.92  -28.08 £14.89 -22.94+ 11.26
Rotation 1 (L) M -28.92 +14.23 -19.06 £ 9.06 -18.11 + 6.88
p-value 0.230 0.140 0.288
F+M -14.74 £ 13.22 -6.11 +14.48 -5.10 £ 11.60 0.055
Peak Knee Internal F -9.75+13.20 -11.33+16.12 -8.88+11.95
Rotation 1 (L) M -19.54 + 11.89 -0.88+11.14 -1.33 +10.53
p-value 0.098 0.129 0.175
F+M -22.68+10.90 -20.45+9.32 -20.25+11.43 0.685
Peak Knee External F -20.59+ 7.84 -24.60 + 8.78 -22.79 + 13.74
Rotation 3 (L) M -24.77 £ 13.40 -16.30 + 8.29 -17.72 + 8.64
p-value 0.406 0.056 0.363
F+M -13.92+10.78 -7.65+10.80 -6.21 + 12.58 0.054
Peak Knee Internal F -11.20+£9.72 -11.52+12.81 -8.00+ 14.12
Rotation 3 (L) M -16.65 + 11.60 -3.78 £7.08 -4.42 +11.38
p-value 0.270 0.132 0.562
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F+M 0.16 + 11.97 -1.03+19.67 -18.84+ 26.31 0.008 0.997 0.015 0.029
Peak Hip External Ro: F -7.70 £ 9.85 -10.73 +19.54 -34.86 + 20.60
tation 1 (L) M 8.03+8.24 8.67 + 15.11 -2.82 +21.66
p-value 0.001 0.040 0.011
F+M 1242 £12.25 13.40+18.23  -1.07 +24.45 0.041 0.998 0.090 0.072
Peak Hip Internal Ro- F 4.21 £ 10.00 479+19.35 -16.08 £ 18.82
tation 1 (L) M 20.63 +£8.19 22.00 £ 12.83 13,95+ 20.21
p-value 0.001 0.041 0.005
F+M -2.71+14.74 -8.57 £ 18.94  -24.69 * 25.60 0.022 1.000 0.022 0.160
Peak Hip External Ro: F -11.87 £12.81 -13.96+20.54 -41.58 + 16.62
tation 3 (L) M 6.45+10.41 -3.19 + 16.59 -7.80+21.78
p-value 0.005 0.297 0.008
F+M 6.78+12.15 428 +£17.98  -10.27 + 24.69 0.016 0.968 0.021 0.069
Peak Hip Internal Ro- F -0.47 £ 9.89 -4.15+17.49  -25.95+ 19.56
tation 3 (L) M 14.03 £ 9.84 12.72 + 14.87 542 +£18.94
p-value 0.004 0.043 0.003




Table 4.112. TSR Sagittal Plane Mom
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Table 4.112 Comparisons of peak sagittal plane joint moments (in mean + standard deviation and Nm/ kg) during the TSR between gendegsexperi-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byiianey/independertttests and the latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M -0.16 + 0.27 -0.06 + 0.06 -0.17 £ 0.26 0.401
PeakAnkle Dorsiflex- F -0.03 £ 0.02 -0.08 + 0.08 -0.18 +0.31
ion 1 (R) M -0.29+0.34 -0.05+0.04 -0.15+0.22
p-value 0.025 0.931 0.161
F+M 0.75 +£0.60 1.07 £ 0.48 0.87 £ 0.49 0.177
Peak Ankle Plantar- F 1.01 +0.47 0.97 + 0.47 0.87 + 0.46
flexion 1 (R) M 0.49 £ 0.63 1.18 +0.48 0.87 £ 0.55
p-value 0.023 0.387 1.000
F+M -0.04 £ 0.04 -0.02 + 0.0 -0.02 + 0.01 0.004 0.008 0.016 0.991
Peak Ankle Dorsiflex- F -0.05 + 0.06 -0.02+0.01 -0.01+0.01
ion 3 (R) M -0.03+0.01 -0.02 +0.01 -0.02 +0.01
p-value 1.000 0.509 0.062
F+M 0.79 + 0.27 0.90 + 0.25 0.85+0.16 0.339
Peak Ankle Plantar- F 0.81 +0.36 0.80+0.20 0.85 +0.15
flexion 3 (R) M 0.78 +0.14 1.01+0.26 0.85+0.18
p-value 0.817 0.059 0.948
F+M -0.19+0.24 -0.31+£0.31 -0.34 £ 0.20 0.005 0.249 0.003 0.443
Peak Knee Flexion 1 F -0.14 £ 0.05 -0.34 £ 0.39 -0.34+0.21
(R) M -0.23+£0.33 -0.29 £ 0.22 -0.33+£0.20
p-value 0.853 0.321 0.931
F+M 0.55+0.33 0.54 + 0.47 0.91 + 0.88 0.321
Peak Knee Extension F 0.59 + 0.37 0.64 + 0.58 0.64 £ 0.59
1(R) M 0.51+£0.30 0.44 £ 0.32 1.18 + 1.06
p-value 0.971 0.546 0.423
F+M -0.16 + 0.08 -0.23 + 0.09 -0.31 + 0.09 <0.001 0.042 <0.001 0.054
PeakKnee Flexion 3 F -0.15+ 0.08 -0.22 +0.11 -0.29 + 0.09
(R) M -0.18 + 0.09 -0.25+ 0.08 -0.33 £ 0.09
p-value 0.420 0.568 0.390
F+M 0.39+0.21 0.45 + 0.27 0.40 £ 0.34 0.497
Peak Knee Extension F 0.39£0.21 0.48 £ 0.25 0.30£0.16
3 (R) M 0.40 £ 0.22 0.43+0.31 0.51+£0.44
p-value 0.939 0.706 0.208
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F+M -0.19+0.14 -0.22 £ 0.31 -0.41 £ 0.79 0.543
Peak Hip Flexion 1 F -0.27£0.13 -0.31+0.41 -0.28 £ 0.30
(R) M -0.12 £ 0.09 -0.12+0.13 -0.53+ 1.10
p-value 0.019 0.481 0.423
F+M 0.71+£0.74 0.73+0.66 0.99 + 0.65 0.125
Peak Hip Extension 1 F 0.23+0.10 0.90 + 0.79 0.86 + 0.49
(R) M 1.18 +0.80 0.55+0.48 1.12+0.79
p-value 0.001 0.546 0.546
F+M -0.19+0.13 -0.25+0.21 -0.43+0.23 0.001 0.641 0.001 0.029
Peak Hip Flexion 3 F -0.25+0.14 -0.29+£0.23 -0.48 £ 0.22
(R) M -0.12+0.10 -0.22+£0.18 -0.37£0.24
p-value 0.035 0.436 0.489
F+M 0.22 +0.13 0.32+0.22 0.40+0.15 0.001 0.229 0.001 0.204
Peak Hip Extension 3 F 0.23+£0.15 0.37 £ 0.27 0.35+0.16
(R) M 0.22+0.13 0.28 +0.15 0.46 + 0.12
p-value 0.912 0.796 0.190




Table 4.113. TSR Frontal Plane Mom
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Table 4.113.Comparisons of peak frontal plane joint moments (in mean + standard deviation and Nm/ kg) during the TSR between gamdeig exkri-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byWhianey/independertttests and theatter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEWV REC __NEW v PRO REC v PRO
F+M -0.06 £ 0.04 -0.03 £ 0.03 -0.08 + 0.13 0.230
Peak Anklenversion F -0.04 + 0.03 -0.04 + 0.03 -0.13+0.17
1(R) M -0.08 + 0.04 -0.03+0.03 -0.04 + 0.06
p-value 0.029 0.387 0.093
F+M 0.76 £ 0.62 0.50 £ 0.48 0.80 £ 0.63 0.165
Peak Ankle Eversion F 0.32 £ 0.09 0.67 £ 0.45 0.61 + 0.48
1(R) M 1.21 £ 0.60 0.33+0.47 1.00+0.72
p-value 0.015 0.094 0.190
F+M -0.10 + 0.07 -0.08 + 0.05 -0.07 £ 0.06 0.551
Peak Ankle Inversion F -0.05 £ 0.04 -0.06 +£0.03 -0.04 + 0.04
3 (R) M -0.15+ 0.06 -0.09 + 0.06 -0.10 £ 0.07
p-value <0.001 0.127 0.038
F+M 0.09 + 0.07 0.13 + 0.07 0.13 + 0.05 0.106
Peak Ankle Eversion F 0.14 £ 0.05 0.14 £ 0.07 0.15+£0.04
3 (R) M 0.04 + 0.05 0.11 + 0.06 0.10 + 0.04
p-value 0.001 0.489 0.063
F+M -0.21 £ 0.13 -0.23 £ 0.16 -0.33 £ 0.26 0.248
Peak Knee Adduction F -0.27 £ 0.13 -0.26 £ 0.20 -0.39+0.31
1(R) M -0.14 £ 0.09 -0.19 £ 0.09 -0.27£0.21
p-value 0.009 0.730 0.605
F+M 0.74 +0.44 0.63+0.41 0.96 + 0.60 0.123
Peak Knee Abduction F 0.43+0.16 0.70 + 0.49 0.76 £ 0.52
1(R) M 1.05 + 0.41 0.55+ 0.34 1.17 + 0.63
p-value 0.002 0.863 0.161
F+M -0.22+0.14 -0.23 +0.14 -0.31+0.17 0.115
Peak Knee Adduction F -0.18 £ 0.13 -0.27 £ 0.17 -0.24 £ 0.13
3 (R) M -0.27+0.14 -0.19 £ 0.08 -0.37 £ 0.18
p-value 0.168 0.243 0.088
F+M 0.34+0.16 0.42 £ 0.19 0.47 £ 0.22 0.103
Peak Knee Abduction F 0.40 £ 0.17 0.41 £0.24 0.57£0.22
3 (R) M 0.27 £0.12 0.43+0.13 0.37£0.19
p-value 0.067 0.881 0.051
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F+M -0.31+0.16 -0.29 £ 0.20 -0.35+0.28 0.915
Peak Hip Adduction 1 F -0.33+0.14 -0.17 £ 0.08 -0.33+£0.25
(R) M -0.28+£0.19 -0.41 £0.22 -0.36 £ 0.33
p-value 0.481 0.011 0.796
F+M 0.89 £ 0.20 0.87 £ 0.48 1.27+£0.73 0.142
Peak Hip Abduction 1 F 0.82+0.18 0.97 £ 0.59 1.05+0.71
(R) M 0.97 £0.19 0.77£0.35 1.50+0.72
p-value 0.043 0.387 0.297
F+M -0.29 £ 0.13 -0.33+£0.15 -0.38 £ 0.17 0.195
Peak Hip Adduction 3 F -0.23+0.13 -0.31+£0.13 -0.30+£0.15
(R) M -0.35+0.12 -0.34 £ 0.17 -0.46 £ 0.16
p-value 0.052 0.696 0.053
F+M 0.70+£0.20 0.82+£0.16 0.81+0.24 0.154
Peak Hip Abduction 3 F 0.79+£0.21 0.89+0.16 0.89 £ 0.26
(R) M 0.62 +0.17 0.75+0.13 0.72+0.19
p-value 0.056 0.056 0.127
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Table 4.114. TSR Transverse Plane Mom

Table 4.114.Comparisons of peak transverse plane joint moments (in mean + standard deviation and Nm/ kg) during the TSR betwesd geraey®ape-
rience levels (NEW vs. REC vs. PRO). The form@mparisons were conducted by Mamhitney/independenttests and the latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M -0.11 + 0.09 -0.11 + 0.07 -0.16 + 0.08 0.054
Peak Ankle Internal F -0.04 + 0.05 -0.10 + 0.08 -0.16 + 0.07
Rotation 1 (R) M -0.17 £ 0.08 -0.11 + 0.07 -0.16 £ 0.09
p-value <0.001 1.000 0.863
F+M 0.09 + 0.07 0.11 £ 0.08 0.15 +0.15 0.648
Peak Ankle External F 0.12 + 0.06 0.14 £ 0.09 0.11 £ 0.15
Rotation 1 (R) M 0.06 £ 0.07 0.09 £ 0.06 0.19+0.16
p-value 0.019 0.297 0.297
F+M -0.03 + 0.02 -0.05 + 0.04 -0.07 £ 0.05 0.017 1.000 0.023 0.120
Peak Anklenternal F -0.02+0.01 -0.05 + 0.05 -0.05 £ 0.04
Rotation 3 (R) M -0.04 + 0.03 -0.05 + 0.03 -0.09 £ 0.05
p-value 0.218 0.436 0.113
F+M 0.08 + 0.04 0.10 + 0.04 0.12 + 0.06 0.013 0.339 0.010 0.359
Peak Ankle External F 0.09 £ 0.04 0.11 + 0.04 0.15 + 0.06
Rotation 3(R) M 0.07 £ 0.02 0.10 + 0.04 0.10 + 0.05
p-value 0.247 0.605 0.113
F+M -0.05 + 0.04 -0.06 +0.05 -0.10 £ 0.08 0.143
Peak Knee Internal F -0.05 £ 0.03 -0.04 £ 0.04 -0.12 + 0.08
Rotation 1 (R) M -0.05 £ 0.04 -0.08 £ 0.06 -0.09 £ 0.09
p-value 0.912 0.161 0.387
F+M 0.11 + 0.05 0.14 + 0.09 0.21 +0.16 0.014 0.830 0.014 0.107
Peak Knee External F 0.11 + 0.05 0.14 + 0.08 0.15+0.12
Rotation 1 (R) M 0.11 £ 0.06 0.13+0.10 0.27 £ 0.17
p-value 0.912 0.730 0.190
F+M -0.03 + 0.02 -0.04 + 0.04 -0.07 £ 0.04 0.021 1.000 0.023 0.120
Peak Knee Internal F -0.03 + 0.02 -0.05 + 0.05 -0.06 £ 0.03
Rotation 3 (R) M -0.04 + 0.03 -0.04 £ 0.03 -0.07 £ 0.05
p-value 0.105 0.796 0.931
F+M 0.07 £ 0.03 0.09 £ 0.03 0.11 £ 0.04 0.004 0.078 0.004 0.611
Peak Knee External F 0.08 £ 0.04 0.09 £ 0.03 0.12 £ 0.04
Rotation 3 (R) M 0.06 £ 0.01 0.10 £ 0.03 0.09 £ 0.04
p-value 0.218 0.387 0.222
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F+M -0.17£0.13 -0.17+£0.12 -0.27 £ 0.16 0.062
Peak Hip Internal Ro- F -0.08 £ 0.05 -0.21+0.12 -0.19 £ 0.15
tation 1 (R) M -0.25+0.13 -0.13+0.10 -0.35+0.13
p-value 0.004 0.077 0.031
F+M 0.05+0.04 0.09 £ 0.05 0.15+£0.10 <0.001 0.010 <0.001 0.979
Peak Hip External Ro: F 0.06 + 0.04 0.08 £ 0.04 0.15+0.10
tation 1 (R) M 0.04 + 0.03 0.10 £ 0.05 0.14+0.11
p-value 0.280 0.546 0.863
F+M -0.04 £ 0.03 -0.07 £ 0.05 -0.04 + 0.04 0.099
Peak Hip Internal Ro- F -0.05+ 0.04 -0.08 £ 0.05 -0.02 £ 0.02
tation 3 (R) M -0.04 £ 0.03 -0.06 + 0.05 -0.05 + 0.05
p-value 0.739 0.546 0.258
F+M 0.05 + 0.03 0.10 £ 0.05 0.15+ 0.06 <0.001 0.008 <0.001 0.007
Peak Hip External Ro: F 0.05+0.03 0.11 £ 0.05 0.13 £ 0.04
tation 3 (R) M 0.06 + 0.02 0.09 + 0.04 0.17 £ 0.06
p-value 0.631 0.489 0.161
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Table 4.115. TSR Sagittal Plane Angle

Table 4.115.Comparisons of peak sagittal plane joint angles (in mean + standard deviation and degrees) during the TSR between gyaoderexqetience
levds (NEW vs. REC vs. PRO). The former comparisons were conducted by\Maitmey/independerittests and the latter ones were conducted by Kruskal
Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC v PRO
F+M -11.57 + 8.75 -5.25+19.44 -4.11+11.24 0.004 0.005 0.057 0.725
Peak Ankle Plantar- F -16.65 + 7.30 -10.70+£26.37 -6.90 + 13.40
flexion 1 (R) M -6.48 +7.14 0.20 £ 6.40 -1.32 + 8.46
p-value 0.006 0.520 0.306
F+M 11.93 + 5.50 12.90 + 3.56 12.81 +7.84 0.893
Peak Ankle Dorsiflex- F 11.17 £ 7.02 12.53 + 4.03 10.13 £ 8.23
ion 1 (R) M 12.69 + 3.64 13.27 + 3.23 15.50 + 6.83
p-value 0.796 0.605 0.136
F+M -9.57 + 8.50 -0.95 + 9.58 -3.68 + 9.58 0.006 0.006 0.069 1.000
Peak Ankle Plantar- F -13.68 + 6.88 -4.95 + 11.40 -7.91 +10.37
flexion 3 (R) M -5.45+8.21 3.05+5.38 0.55 + 6.87
p-value 0.026 0.075 0.058
F+M 10.83 + 3.08 12.62 + 5.88 11.57 + 6.44 0.582
Peak Ankle Dorsiflex- F 10.54 + 3.09 12.31 + 6.93 9.93 +3.40
ion 3 (R) M 11.12 + 3.20 12.93 +5.02 13.21 + 8.39
p-value 0.579 0.605 0.161
F+M 21.17 +8.12 20.62 + 10.25 24.21 + 8.57 0.604
Peak Knee Extensior F 26.46 + 6.12 24.29 + 10.90 27.80 +9.88
1(R) M 15.88 + 6.29 16.95 + 8.60 20.63 +5.42
p-value 0.001 0.132 0.075
F+M 30.77 £ 10.10 36.72 + 9.27 44,60 + 11.98 <0.001 0.083 <0.001 0.293
Peak Knee Flexion 1 F 36.97 + 9.90 41.85 + 7.68 49,98 + 12.81
(R) M 24.58 + 5.68 31.58 £ 8.02 39.23+8.71
p-value 0.001 0.014 0.050
F+M 13.89 + 6.78 11.88 + 8.89 12.43 + 7.64 0.711
Peak Knee Extensior F 18.33+5.81 16.56 + 6.86 12.86 £ 10.50
3 (R) M 9.46 + 4.42 7.20 £ 8.45 12.00 + 3.67
p-value 0.002 0.024 1.000
F+M 27.58 + 7.94 32.46 £ 9.45 38.45+ 14.16 0.034 0.176 0.043 1.000
Peak Knee Flexion 3 F 32.36 + 6.88 39.28 £ 7.65 41.56 + 17.58
(R) M 22.80+5.94 25.65 + 6.23 35.34 £ 9.76

p-value 0.005 0.003 0.681
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F+M 11.39 £ 5.70 22.74 £ 9.78 20.59 + 10.93 <0.001 <0.001 0.008 0.854
Peak Hip Extension 1 F 13.70 £ 6.65 18.37£9.21 20.09 £ 14.07
(R) M 9.08 + 3.54 27.10+8.71 21.08 £ 7.45
p-value 0.068 0.056 0.854
F+M 26.71 + 8.46 44.84 + 9.57 50.90 + 8.38 <0.001 <0.001 <0.001 0.125
Peak Hip Flexion 1 F 28.30+10.86 45.00+11.03  50.57 +7.03
(R) M 25.13 +5.27 44.68 + 8.53 51.23 +£9.98
p-value 0.418 0.947 0.873
F+M 5.40 + 4.58 8.01 + 8.33 3.59+8.61 0.199
Peak Hip Extension 3 F 5.37 £ 4.76 6.88 + 7.32 0.41 + 6.87
(R) M 5.44 + 4.65 9.15+9.54 6.77 £ 9.36
p-value 0.974 0.578 0.119
F+M 17.81 + 4.83 32.67 £10.08 36.20 +12.02 <0.001 <0.001 <0.001 0.594
Peak Hip Flexion 3 F 16.84 + 4.37 33.20+11.29 32.14+10.84
(R) M 18.78 £ 5.29 32.14 +£9.38 40.25 +12.34
p-value 0.382 0.831 0.158
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Table 4.116. TSR Frontal Plane Angle

Table 4.116.Comparisons of peak frontal plane joint angles (in mean * standard deviation and degrees) during the TSR between geraeyeapedrience
levels (NEW vs. REC vs. PRO). The former comparisons were conducted byWhatmey/independertttests and theatter ones were conducted by Kruskal
Wallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M -4.33 + 2.90 -3.06 + 4.91 -4.64 + 3.65 0.021 0.031 1.000 0.070
Peak AnkleEversion 1 F -5.74 + 2.54 -5.35+ 6.03 -3.99 + 2.87
(R) M -2.93+2.63 -0.77+1.76 -5.29 + 4.37
p-value 0.043 0.015 0.605
F+M -1.49 +2.52 -0.25 + 3.67 -1.21+ 251 0.054
Peak Ankle Inversion F -2.67 +2.17 -1.93 + 3.93 -1.08 + 1.97
1(R) M -0.31 £ 2.37 143 +2.61 -1.35+ 3.07
p-value 0.033 0.061 0.829
F+M -4.57 + 2.85 -4.19 + 7.39 -5.33+4.22 0.032 0.051 1.000 0.086
Peak Ankle Eversion F -5.70 £ 2.65 -6.57 +9.84 -5.40 + 4.33
3(R) M -3.44 £ 2.70 -1.82 +£2.56 -5.25+4.37
p-value 0.143 0.139 0.931
F+M -1.55 + 2.60 -0.60 £ 4.01 -2.72 £ 2.95 0.011 0.104 1.000 0.011
Peak Ankle Inversion F -2.75+2.21 -2.22+4.75 -253+2.74
3 (R) M -0.35 + 2.49 1.02 £ 2.39 -2.90 + 3.30
p-value 0.052 0.167 1.000
F+M -16.72+5.01 -20.58 + 9.34 -30.96 + 9.01 <0.001 0.361 <0.001 <0.001
Peak Knee Abduction F -16.69+4.38 -20.03+11.35 -29.59 +5.00
1(R) M -16.75+5.81 -21.13+7.47 -32.34+11.98
p-value 0.981 0.811 0.534
F+M -1.30 £ 4.35 -0.41+£5.71 2.40 +7.61 0.154
Peak Knee Adduction F -0.61 +£4.73 3.24 + 4,63 1.77 + 8.23
1(R) M -1.98 + 4.06 -4.06 + 4.23 3.04 £7.38
p-value 0.494 0.003 0.735
F+M -18.06 + 490 -22.61+8.24 -35.34+7.35 <0.001 0.136 <0.001 <0.001
Peak Knee Abduction F -18.21 £5.31 -21.45+10.61 -36.37+4.71
3(R) M -17.92+ 475 -23.77+5.36  -34.31+9.49
p-value 0.899 0.566 0.569
F+M -4.84 + 5.08 -2.42 + 4.81 -2.61 + 9.85 0.485
Peak Knee Adduction F -3.90+5.71 -1.83+5.30 -0.49 + 9.97
3(R) M -5.79 £ 4.45 -3.01 +4.50 -4.73 +9.83
p-value 0.481 0.436 0.605
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F+M -2.83 £ 5.36 -4.76 £13.37  -11.51+10.57 0.030 0.913 0.033 0.145
Peak HipAbduction 1 F -5.31+£459 -11.70+11.50 -15.58 + 10.04
(R) M -0.34 £ 5.08 2.18+11.80 -7.45 +9.98
p-value 0.043 0.031 0.190
F+M 7.77+7.55 11.23+13.94 7.34 +£10.69 0.504
Peak Hip Adduction 1 F 4.31+6.54 4.03+13.21 4.21 +5.63
(R) M 11.23+7.13 18.43+11.02 10.47 £ 13.75
p-value 0.052 0.019 0.546
F+M -3.12 £ 4.48 -7.15+9.74 -11.87 + 8.09 0.004 0.643 0.003 0.123
Peak Hip Abduction 3 F -4.67£4.13  -11.74+10.03  -13.44 +6.43
(R) M -1.57 £ 4.47 -2.56 +7.31 -10.31+9.59
p-value 0.143 0.113 0.340
F+M 2.00 + 4.26 3.34+£7.20 1.70 £ 4.07 0.617
Peak Hip Adduction 3 F 1.58 + 3.24 0.02 £5.48 2.24 + 3.89
(R) M 241 +£5.24 6.67 £ 7.43 1.17 + 4.40
p-value 0.677 0.046 0.592




Table 4.117. TSR Transverse Plane Angl2
Table 4.117.Comparisons of peak transverse plane joint angles (in mean + standard deviation and degrees) during the TSR betweshageodgmexg@eri-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted bWhHianey/independertttests and th latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC v PRO
F+M 7.92 £ 14.29 0.23 £ 16.60 5.43 +12.34 0.101
Peak Ankle External F 14,13+ 11.16 8.09 + 16.80 4.12 +£9.09
Rotation 1 (R) M 1.71 + 14.86 -7.64 +12.80 6.75 + 15.40
p-value 0.043 0.063 0.863
F+M 22.88 + 14.13 15.58 + 17.86 2428 +11.71 0.173
Peak Ankle Internal F 29.21 £+ 10.46 25.69 + 18.09 22.58 + 11.45
Rotation 1 (R) M 16.54 + 14.92 5.48 £ 11.00 25.98 + 12.41
p-value 0.041 0.011 0.554
F+M 7.83+14.42 1.61 £17.39 13.72+12.12 0.057
Peak Ankle External F 14.06 £ 10.95 8.99 + 19.07 12.81 +11.62
Rotation 3 (R) M 1.59 + 15.25 -5.77 £ 12.50 14.63 + 13.24
p-value 0.050 0.070 0.760
F+M 2417 +13.17 18.81+17.70 27.67+12.12 0.191
Peak Ankle Internal F 2895+ 10.26 26.42+18.72 29.04+ 11.55
Rotation 3 (R) M 19.39+14.49 11.21+13.60 26.30%13.21
p-value 0.165 0.136 0.605
F+M -8.47 £ 12.46 -7.62+18.92 -21.39+ 19.23 0.030 0.998 0.067 0.054
Peak Knee External F -14.10 £8.89 -15.02 + 14.88 -23.11 + 16.99
Rotation 1 (R) M -2.85+ 13.36 -0.22+£20.40 -19.68 + 22.15
p-value 0.029 0.040 0.863
F+M 2.69+11.69 5.19 + 16.05 -6.26 + 19.26 0.082
Peak Knee Internal F -4.08 £ 7.95 -2.19+14.94 -8.81 £13.41
Rotation 1 (R) M 947 +11.11 12.56 + 14.20 -3.72 + 24.37
p-value 0.006 0.048 0.591
F+M -10.06 + 11.61 -10.89 + 18.81 -27.72 + 18.30 0.002 0.998 0.005 0.010
Peak Knee External F -16.40 + 7.68 -16.67 +17.20 -31.75+17.62
Rotation 3 (R) M -3.72+11.68 -5.10+ 1952 -23.68+19.10
p-value 0.019 0.094 0.605
F+M -2.15+11.55 -1.26+17.37 -14.31+ 18.53 0.028 0.997 0.066 0.051
Peak Knee Internal F -8.45+ 6.48 -7.64+1434 -17.16 £ 18.95
Rotation 3 (R) M 4.15 +£12.29 5.11 + 18.54 -11.46 + 18.76
p-value 0.007 0.077 0.863
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F+M -23.04+8.79 -1935%11.26 -22.23+11.74 0.542
Peak Hip External Ro: F -21.12 + 6.65 -26.17+7.75 -21.02+ 11.13
tation 1 (R) M -24.97 £ 10.52 -12.53+10.24 -23.44+12.88
p-value 0.340 0.006 0.676
F+M -12.30+ 7.77 -7.41 +£11.37 -9.94 + 11.39 0.347
Peak Hip Internal Ro- F -11.16 + 5.58 -12.36 + 9.07 -8.24 + 12.35
tation 1 (R) M -13.43 + 9.67 246 +11.73 -11.63+ 10.79
p-value 0.528 0.062 0.544
F+M -20.37+£7.07 -21.52+ 1253 -24.34+12.27 0.518
Peak Hip External Ro: F -19.91 + 5.90 -27.62+9.63 -25.07 + 14.26
tation 3 (R) M -20.83+8.38 -15.42+ 1254 -23.61+ 10.75
p-value 0.781 0.034 0.809
F+M -11.03 + 6.51 -9.35+11.49 -10.11+11.85 0.876
Peak Hip Internal Ro- F -12.41+6.05 -13.93+11.74 -8.60+12.31
tation 3 (R) M -9.66 + 6.97 -4.76 £ 9.78 -11.61+11.90
p-value 0.358 0.091 0.605




Table 4.118. TSRP Sagittal Plane Mom
Table 4.118 Comparisons of peak sagittal plane joint moments (in mean + standard deviation and Nm/ kg) during the TSRP betweel gendiegsexperi-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byianey/independertttests and thiatter ones were conducted by

KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M -0.04 + 0.02 -0.05 + 0.05 -0.06 + 0.04 0.245
Peak AnkleDorsiflex- F -0.02 + 0.02 -0.06 + 0.06 -0.05+0.04
ion 1 (R) M -0.05 + 0.02 -0.04 + 0.05 -0.07 £ 0.03
p-value 0.009 0.546 0.370
F+M 0.79 + 0.51 1.31+0.42 0.97 £ 0.54 0.007 0.006 0.622 0.111
Peak Ankle Plantar- F 0.90 + 0.40 1.26 + 0.53 0.98 £ 0.56
flexion 1 (R) M 0.68 £ 0.59 1.36 £ 0.32 0.95+ 0.55
p-value 0.347 0.645 0.900
F+M -0.03 + 0.01 -0.02 + 0.01 -0.02 + 0.01 0.008 0.028 0.019 1.000
Peak Ankle Dorsiflex- F -0.03+0.01 -0.01+0.01 -0.01 £ 0.00
ion 3 (R) M -0.03+0.01 -0.02 +0.01 -0.02 +0.01
p-value 0.400 0.258 0.094
F+M 0.81 + 0.28 0.96 + 0.23 0.94 + 0.15 0.059
Peak Ankle Plantar- F 0.79 + 0.36 0.84 +0.15 0.93+0.16
flexion 3 (R) M 0.83+0.20 1.08 £ 0.23 0.95+0.16
p-value 0.763 0.023 0.737
F+M -0.16 £ 0.18 -0.33 £ 0.30 -0.49 £ 0.40 <0.001 0.016 <0.001 0.665
Peak Knee Flexion 1 F -0.11 £ 0.05 -0.46 £ 0.40 -0.46 + 0.35
(R) M -0.21£0.25 -0.22+£0.12 -0.51 £ 0.46
p-value 1.000 0.167 0.796
F+M 0.50 + 0.35 0.44 + 0.35 0.59 + 0.56 0.795
Peak Knee Extension F 0.64 +0.29 0.43+0.40 0.52 £ 0.69
1(R) M 0.36 £ 0.37 0.45+0.31 0.66 £ 0.42
p-value 0.075 0.931 0.258
F+M -0.16 + 0.12 -0.25+0.11 -0.34 +£0.12 <0.001 0.012 <0.001 0.180
Peak Knee Flexion 3 F -0.12 + 0.04 -0.22 £ 0.05 -0.31 £ 0.08
(R) M -0.20 £ 0.16 -0.28 + 0.15 -0.38 + 0.15
p-value 0.125 0.225 0.253
F+M 0.39 £ 0.27 0.34 £ 0.28 0.29 £ 0.28 0.262
Peak Kned&xtension F 0.38 £0.27 0.36 £ 0.25 0.24+0.14
3 (R) M 0.41+£0.29 0.32+0.33 0.33+0.38
p-value 0.831 0.760 0.526
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F+M -0.23+0.17 -0.14 £ 0.20 -0.19 £0.21 0.194
Peak Hip Flexion 1 F -0.29+£0.18 -0.22+£0.23 -0.24 £ 0.20
(R) M -0.16 £ 0.14 -0.07 £ 0.12 -0.14 £ 0.22
p-value 0.035 0.258 0.161
F+M 0.84 + 0.96 1.00 £ 0.92 1.29+0.89 0.094
Peak Hip Extension 1 F 0.19+0.10 1.25+1.17 1.10 £0.79
(R) M 1.50 +1.00 0.75+ 0.53 1.48 £ 0.99
p-value 0.002 0.796 0.489
F+M -0.19+0.15 -0.22+£0.21 -0.34 £ 0.26 0.071
Peak Hip Flexion 3 F -0.24 £0.18 -0.28 £ 0.25 -0.42 £ 0.29
(R) M -0.13+0.10 -0.16 £ 0.15 -0.26 £ 0.22
p-value 0.123 0.258 0.297
F+M 0.24 £ 0.10 0.30+0.12 0.40+0.15 <0.001 0.296 <0.001 0.038
Peak Hip Extension 3 F 0.19 £ 0.09 0.33+£0.13 0.33+£0.10
(R) M 0.28 + 0.09 0.27 £+ 0.10 0.49+0.15
p-value 0.029 0.312 0.018
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Table 4.119. TSRP Frontal Plane Mom

Table 4.119.Comparisons of peak frontal plane joint moments (in mean + standard deviation and Nm/ kg) during the TSRP between gendegseuebri-
ence levelsNEW vs. REC vs. PRO). The former comparisons were conducted by-Whitney/independertttests and the latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC v PRO
F+M -0.06 £ 0.04 -0.05 + 0.06 -0.06 £ 0.05 0.537
Peak Ankle Inversion F -0.03 + 0.02 -0.05 + 0.05 -0.04 + 0.03
1(R) M -0.08 £ 0.05 -0.06 £ 0.07 -0.08 £ 0.05
p-value 0.003 0.666 0.077
F+M 0.70 £ 0.59 0.42 + 0.43 1.00 + 0.68 0.019 0.278 0.694 0.015
Peak Ankle Eversion F 0.34 £ 0.15 0.39+£0.33 0.72+0.54
1(R) M 1.06 £ 0.65 0.44 £ 0.53 1.28+0.72
p-value 0.052 1.000 0.113
F+M -0.10 £ 0.07 -0.08 + 0.05 -0.06 + 0.07 0.148
Peak Ankle Inversion F -0.05+0.03 -0.05 +0.03 -0.04 + 0.05
3 (R) M -0.14 £ 0.08 -0.11 + 0.06 -0.09 £ 0.08
p-value 0.003 0.021 0.097
F+M 0.09 + 0.07 0.11 + 0.07 0.14 + 0.04 0.028 0.404 0.024 0.482
Peak Ankle Eversion F 0.13+0.04 0.13+0.08 0.15+£0.04
3 (R) M 0.05 + 0.06 0.10 + 0.06 0.13 + 0.05
p-value 0.002 0.427 0.500
F+M -0.25+0.17 -0.26 £ 0.13 -0.25+0.19 0.621
Peak Knee Adduction F -0.33+0.15 -0.29 £ 0.15 -0.24 £ 0.19
1(R) M -0.17 £ 0.16 -0.24 £0.11 -0.26 £ 0.19
p-value 0.019 0.730 0.340
F+M 0.74 + 0.48 0.70 + 0.37 1.17 £ 0.65 0.040 1.000 0.087 0.078
Peak Knee Abduction F 0.45+0.20 0.69 +0.36 0.92 £ 0.46
1(R) M 1.03+0.51 0.72 £ 0.39 1.43+0.73
p-value 0.004 0.861 0.098
F+M -0.22 £ 0.11 -0.21 +£0.11 -0.28 + 0.13 0.170
Peak Knee Adduction F -0.21 £ 0.13 -0.22+0.14 -0.25+0.12
3 (R) M -0.24 + 0.09 -0.20 +£0.09 -0.31+0.15
p-value 0.615 0.736 0.354
F+M 0.36 + 0.15 0.45 +0.17 0.50 £ 0.22 0.054
Peak Knee Abduction F 0.37 £ 0.17 0.46 £0.21 0.56 £0.20
3 (R) M 0.35+0.14 0.44 +£0.13 0.44 + 0.23
p-value 0.729 0.852 0.232
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F+M -0.36 £ 0.25 -0.40 £ 0.23 -0.31+£0.21 0.477
Peak Hip Adduction 1 F -0.39 £ 0.16 -0.34£0.23 -0.27 £ 0.20
(R) M -0.33+0.32 -0.45+0.23 -0.36 £ 0.23
p-value 0.190 0.258 0.297
F+M 0.88 £ 0.24 0.95+0.39 1.35+ 0.69 0.008 0.968 0.010 0.037
Peak Hip Abduction 1 F 0.88+0.21 0.96 £ 0.45 1.21+0.54
(R) M 0.89 £ 0.29 0.93+0.33 1.49+0.82
p-value 0.912 1.000 0.605
F+M -0.29+ 0.14 -0.28 £ 0.12 -0.38 £ 0.16 0.083
Peak Hip Adduction 3 F -0.27 £ 0.15 -0.26 £ 0.08 -0.31+£0.16
(R) M -0.32+0.14 -0.30 £ 0.15 -0.45+0.14
p-value 0.393 0.666 0.077
F+M 0.73+0.20 0.83+£0.13 0.80 + 0.22 0.271
Peak Hip Abduction 3 F 0.75+£0.23 0.88+£0.13 0.82+£0.16
(R) M 0.71 £0.18 0.77£0.13 0.77 £0.27
p-value 0.690 0.098 0.642
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Table 4.120. TSRP Transverse Plane Mom

Table 4.120.Comparisons of peak transverse plane joint moments (in mean = standard deviation and Nm/ kg) during the TSRP betwaad garategs
experience levels (NEW vs. REC vs. PRO). The former comparisons were conducted ByMaray/independertttests andtte latter ones were conducted
by KruskalWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M -0.10 + 0.09 -0.10 £ 0.08 -0.20 + 0.09 0.003 1.000 0.008 0.008
Peak Ankle Internal F -0.04 + 0.03 -0.09 + 0.08 -0.18 + 0.09
Rotation 1 (R) M -0.17 £ 0.09 -0.10 £ 0.09 -0.21 + 0.08
p-value 0.002 1.000 0.297
F+M 0.10 £ 0.07 0.16 £ 0.11 0.14 £ 0.17 0.122
Peak AnkleExternal F 0.14 £ 0.08 0.17 £ 0.12 0.11 £ 0.13
Rotation 1 (R) M 0.06 £ 0.05 0.16 £0.11 0.17 £ 0.20
p-value 0.043 0.863 0.796
F+M -0.02 £ 0.02 -0.04 + 0.05 -0.06 + 0.04 0.002 0.113 0.002 0.567
Peak Ankle Internal F -0.02+0.01 -0.05 + 0.06 0.04 £ 0.04
Rotation 3 (R) M -0.02 + 0.02 -0.04 £ 0.04 -0.08 + 0.04
p-value 0.353 0.546 0.040
F+M 0.10 + 0.04 0.13 + 0.04 0.15 + 0.06 0.004 0.038 0.005 1.000
Peak Ankle External F 0.10 £ 0.04 0.14 + 0.04 0.16 + 0.05
Rotation 3 (R) M 0.10 + 0.04 0.13 + 0.04 0.14 + 0.07
p-value 0.697 0.745 0.652
F+M -0.05 + 0.03 -0.09 £ 0.09 -0.11 £ 0.08 0.105
Peak Knee Internal F -0.05 £ 0.02 -0.11£0.10 -0.11 + 0.06
Rotation 1 (R) M -0.06 £ 0.04 -0.08 £ 0.07 -0.10 £ 0.10
p-value 0.853 0.546 0.605
F+M 0.12 + 0.06 0.18 + 0.09 0.18 + 0.13 0.099
Peak Knee External F 0.12 + 0.05 0.16 + 0.09 0.16 £ 0.09
Rotation 1 (R) M 0.12 £0.08 0.20+£0.10 0.21+£0.16
p-value 0.856 0.446 0.504
F+M -0.03 + 0.02 -0.04 + 0.04 -0.07 £ 0.04 0.001 1.000 0.001 0.025
Peak Knee Internal F -0.03 + 0.02 -0.05 + 0.05 -0.06 £ 0.03
Rotation 3 (R) M -0.03 + 0.02 -0.04 £ 0.04 -0.08 +£0.05
p-value 0.796 0.666 0.340
F+M 0.09 + 0.03 0.13 £ 0.04 0.13 £ 0.04 <0.001 0.001 <0.001 0.999
Peak Knee External F 0.08 £ 0.03 0.12 £ 0.03 0.13+£0.02
Rotation 3 (R) M 0.09 £ 0.03 0.14 £ 0.04 0.13 £ 0.05
p-value 0.598 0.434 0.963
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F+M -0.18 £ 0.16 -0.17 £ 0.13 -0.33+£0.22 0.022 1.000 0.045 0.053
Peak Hip Internal Ro- F -0.09 £ 0.06 -0.15+0.12 -0.21+0.14
tation 1 (R) M -0.28 £0.17 -0.18 £ 0.14 -0.45+0.22
p-value 0.011 0.730 0.014
F+M 0.06 + 0.06 0.10+£ 0.04 0.13+£0.09 <0.001 0.005 0.002 1.000
PeakHip External Ro- F 0.06 + 0.05 0.09 £ 0.02 0.10 £ 0.06
tation 1 (R) M 0.05 + 0.07 0.11 £ 0.05 0.15+0.11
p-value 0.280 0.200 0.340
F+M -0.04 £ 0.03 -0.05 £+ 0.05 -0.03 + 0.03 0.569
Peak Hip Internal Ro- F -0.04 £ 0.04 -0.05+ 0.04 -0.03 £ 0.02
tation 3 (R) M -0.04 £ 0.03 -0.05 £ 0.05 -0.04 + 0.04
p-value 1.000 1.000 1.000
F+M 0.06 + 0.02 0.11 + 0.03 0.14 £ 0.06 <0.001 0.005 <0.001 0.020
Peak Hip External Ro: F 0.05+0.02 0.11 £ 0.02 0.13 £ 0.06
tation 3 (R) M 0.07 £ 0.02 0.10+ 0.03 0.15+0.06
p-value 0.075 0.931 0.546




Table 4.121. TSRP Sagittal Plane Angle
Table 4.121 Comparisons of peak sagittal plane joint angles (in mean + standard deviation and degrees) during the TSRP betweeah ayeondgrs>qveri-

ence levels (NEW vs. REC vs. PRO). The foremnparisons were conducted by Mamhitney/independertttests and the latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M -10.38 +10.40 -1.33+12.25 -2.51 +10.89 0.010 0.011 0.091 1.000
Peak Ankle Plantar- F -17.09 + 7.81 -4.45 + 16.00 -5.97 + 11.56
flexion 1 (R) M -3.68 + 8.21 1.79 + 6.38 0.94 £9.57
p-value 0.001 0.293 0.186
F+M 12.10 + 4.37 12.06 + 5.21 14.48 + 7.90 0.379
Peak Ankle Dorsiflex- F 10.75 + 4.57 10.68 +5.94 11.82 + 8.48
ion 1 (R) M 13.46 + 3.91 13.43 + 4.26 17.14 + 6.69
p-value 0.353 0.387 0.222
F+M -6.93+9.19 0.13 £ 10.38 -5.41 + 10.10 0.016 0.017 1.000 0.120
Peak Ankle Plantar- F -12.67 £ 7.94 -4.12 + 12.97 -8.95+ 11.16
flexion 3 (R) M -1.19+ 6.49 4.38 + 4.47 -1.87 +7.99
p-value 0.002 0.082 0.141
F+M 10.75 + 3.55 11.88 + 6.30 9.15 + 5.95 0.313
Peak AnkleDorsiflex- F 10.56 + 2.63 11.99 + 8.02 7.75 + 3.58
ion 3 (R) M 10.95 + 4.43 11.76 + 4.46 10.54 + 7.62
p-value 0.810 0.942 0.336
F+M 20.08 + 7.20 19.05 +9.74 23.10 + 8.03 0.325
Peak Knee Extensior F 2453 + 5.05 22.60 + 9.66 25.70 +£ 10.62
1(R) M 15.63 £ 6.30 15.50 + 8.92 20.49 + 3.01
p-value 0.002 0.190 0.161
F+M 28.20 + 8.15 33.29 + 8.94 42,21 +12.32 <0.001 0.315 <0.001 0.027
Peak Knee Flexion 1 F 32.86 + 7.47 37.89 + 5.35 47.67 + 12.67
(R) M 23.55+6.01 28.69 + 9.68 36.74 £+ 9.74
p-value 0.011 0.063 0.024
F+M 14.30 + 7.38 11.60 + 9.74 13.24 + 7.90 0.610
Peak Knee Extensior F 17.62 + 7.87 16.71 + 8.64 14.69 + 10.01
3 (R) M 10.99 + 5.34 6.48 + 8.24 11.78 + 5.28
p-value 0.041 0.021 0.452
F+M 25.29 + 7.43 30.39+ 10.95 37.07 £11.98 0.002 0.200 0.002 0.326
Peak Knee Flexion 3 F 29.78 £ 6.31 37.80+8.10 41.21£13.41
(R) M 20.79 £ 5.65 2298 +£8.11 32.93+9.31
p-value 0.009 0.002 0.190
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F+M 12.76 £ 4.99 23.49 + 9.63 20.16 £ 9.76 <0.001 <0.001 0.025 0.550
Peak Hip Extension 1 F 13.79 £ 6.02 20.36 + 8.82 18.28 + 10.86
(R) M 11.73+ 3.73 26.61 + 9.86 22.05+8.73
p-value 0.370 0.175 0.429
F+M 28.86 + 6.16 44.15 + 9.00 48.17 + 8.87 <0.001 <0.001 <0.001 0.361
Peak Hip Flexion 1 F 29.42 +7.64 44.21 +9.92 50.56 + 5.89
(R) M 28.31 +4.60 44.10 + 8.57 45.79 + 10.94
p-value 0.698 0.979 0.266
F+M 6.44 + 4.86 7.24 +8.74 3.44 + 9.57 0.320
PeakHip Extension 3 F 5.85+ 4.42 5.75+ 7.37 -0.09 + 7.66
(R) M 7.04+5.44 8.72+10.16 6.97 £ 10.39
p-value 0.597 0.487 0.120
F+M 18.68 + 5.59 31.06 + 9.27 31.77 £ 10.09 <0.001 <0.001 <0.001 0.992
Peak Hip Flexion 3 F 18.42 + 5.62 30.31+10.67 28.83+10.15
(R) M 18.94 + 5.86 31.81+8.21 34.71 £ 9.69
p-value 0.841 0.742 0.227




Table 4.122. TSRP Frontal Plane Angle
Table 4.122.Comparisons of peak frontal plane joint angles (in mean * standard deviation and degrees) during the TSRP between geher & geki-

ence levels (NEW vs. REC vs. PRO). The formmmparisons were conducted by Mawhitney/independertttests and the latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M -4.00 + 3.11 -2.24 + 2,55 -4.83 + 4.47 0.099
Peak Ankle Eversion F -5.58 + 2.95 -3.58 + 2.38 -4.65 + 4.83
(R) M -2.42 + 2.48 -1.06 £ 2.17 -5.01 + 4.36
p-value 0.029 0.036 1.000
F+M -1.18+2.78 -0.31 +3.82 -1.21+2.70 0.393
Peak Ankle Inversion F -2.76+2.21 -2.07 + 4.05 -1.29 + 2.25
1(R) M 0.40 + 2.43 1.44 £ 2.77 -1.14 £ 3.22
p-value 0.009 0.050 0.730
F+M -4.31 +3.11 -2.42 +£2.40 -4.62 + 3.24 0.062
Peak Ankle Eversion F -5.47 + 2.95 -3.38+1.93 -3.80 + 1.65
3(R) M -3.15+2.95 -1.56 + 2.55 -5.34 £+ 4.17
p-value 0.089 0.059 0.743
F+M -1.42 £3.02 -0.16 £ 2.36 -2.66 + 2.47 0.036 0.495 0.610 0.030
Peak Ankle Inversion F -2.99 + 2.69 -1.14 + 2.08 -2.50 = 2.02
3 (R) M 0.14 + 2.57 0.71+2.34 -2.83 £ 2.97
p-value 0.029 0.074 0.796
F+M -1954+551 -22.96 + 6.09 -31.46 £7.62 <0.001 0.288 <0.001 <0.001
Peak Knee Abduction F -20.30 £5.03 -21.82+5.19 -30.24 £ 6.17
1(R) M -18.78 £ 6.11  -24.09 + 7.00 -32.67 £ 9.06
p-value 0.551 0.445 0.515
F+M -2.75 +5.85 -0.90 £ 6.50 3.59+6.78 0.011 0.751 0.010 0.112
Peak Knee Adduction F -1.69 £ 6.30 2.65+551 2.07 £6.41
1(R) M -3.82 + 5.47 -4.44 + 5,58 510+ 7.17
p-value 0.430 0.015 0.359
F+M -20.58 +5.27 -24.50+ 7.63 -34.52 + 6.98 <0.001 0.207 <0.001 <0.001
Peak Knee Abduction F -20.94 £5.47 -23.66 £ 9.00 -34.47 £ 3.89
3(R) M -20.22+5.34 -25.34+6.41 -34.58 + 9.40
p-value 0.768 0.655 0.975
F+M -5.52 + 6.02 -2.07 +4.43 -3.79 + 9.86 0.334
Peak Knee Adduction F -4.91 + 5.62 -0.59 + 4.77 -1.57 +£8.71
3(R) M -6.14 + 6.64 -3.55+3.75 -6.02 + 10.84
p-value 0.662 0.162 0.354
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F+M -2.17 £6.79 -4.58 + 12.73 -11.70 £ 9.72 0.014 0.839 0.014 0.104
Peak Hip Abduction 1 F -564+£598 -11.40+11.13 -13.71+10.56
(R) M 1.30+5.91 2.24 £10.77 -9.69 + 8.95
p-value 0.035 0.031 0.546
F+M 9.30+9.15 12.61 + 13.87 7.98 +11.03 0.461
Peak Hip Adduction 1 F 5.11+7.48 485+ 12.52 5.77 £ 5.56
(R) M 13.49+9.05 20.37+10.81 10.20+ 14.71
p-value 0.063 0.019 0.605
F+M -2.24 £ 5.45 -6.39 £ 9.13 -10.13 £ 6.96 0.007 0.671 0.005 0.176
Peak Hip Abduction 3 F -4.37 £ 3.61 -10.79 £ 9.44 -11.40 + 6.84
(R) M -0.11 £ 6.28 -1.98 + 6.66 -8.86 + 7.25
p-value 0.105 0.050 0.546
F+M 2.57 +5.50 3.51+7.71 1.54+4.24 0.623
Peak HipAdduction 3 F 1.24 + 3.45 0.01+£5.76 2.44 + 4,53
(R) M 3.89+6.94 7.02 + 8.09 0.65 + 3.98
p-value 0.293 0.050 0.386
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Table 4.123. TSRP Transverse Plane Angie

Table 4.123.Comparisons of peak transverse plane joint angles (in mean + standard deviation and degrees) during the TSRP betvesehageodgmexperi-
ence levels (NEW vs. REC vs. PRO). The former comparisons were conducted byiianey/independertttests and the latter ones were conducted by
KruskatWallis/oneway ANOVA tests. The-values for comparisons showing significant differencebatded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC v PRO
F+M 5.93+15.10 0.50 + 17.45 5.30 + 13.22 0.506
Peak Ankle External F 14.36 + 11.07 8.96+17.29 5.67 + 10.52
Rotation 1 (R) M -2.50 £14.18 -7.96 + 13.68 492 +16.14
p-value 0.008 0.035 0.909
F+M 21.02+14.60 16.53+17.97 24.32+13.89 0.328
Peak Ankle Internal F 28.11 £ 11.92 26.29 + 18.08 23.56 £ 13.93
Rotation 1 (R) M 13.94 + 14.02 6.76 £ 12.05 25.07 +14.65
p-value 0.025 0.016 0.825
F+M 7.13 £ 16.46 3.76 £ 18.60 14.47 + 10.10 0.116
Peak Ankle External F 1552+ 12.75 11.83+20.72 14.31 + 8.56
Rotation 3 (R) M -1.27 £ 15.90 -4.30 £ 12.63 14.63 + 11.98
p-value 0.018 0.063 0.949
F+M 22.75+14.69 17.74+17.21 2749+ 11.96 0.151
Peak Ankle Internal F 27.73+1159 2597+17.05 2759+ 1154
Rotation 3 (R) M 17.78 £ 16.32 9.51 + 13.65 27.39 + 13.06
p-value 0.133 0.038 0.973
F+M -9.75+12.32 -8.35+18.07 -21.69+ 17.70 0.029 0.991 0.077 0.047
Peak Knedexternal F -15.32+8.97 -15.01+15.72 -23.49+ 15.77
Rotation 1 (R) M -4,17 £ 13.07 -1.69 +£18.63 -19.89 + 20.25
p-value 0.039 0.121 0.680
F+M 0.90+12.20 3.60 + 16.49 -6.50 + 18.86 0.153
Peak Kneénternal F -5.56 + 8.57 -2.44 £ 16.12 -9.31+14.51
Rotation 1 (R) M 7.36 £12.16 9.64 + 15.36 -3.69 + 22.96
p-value 0.015 0.077 0.863
F+M -10.78 +12.69 -11.96+ 16.90 -27.60 + 18.79 0.004 0.994 0.007 0.016
Peak Knee External F -16.97 + 8.65 -16.82 + 16.44 -29.76 + 17.96
Rotation 3 (R) M -4.60 + 13.43 -7.10+16.84 -25.43 +20.42
p-value 0.025 0.233 0.640
F+M -3.29 £11.52 -2.94+17.05 -14.90 + 18.83 0.044 1.000 0.085 0.083
Peak Knee Internal F -9.47 +7.27 -8.96 + 15.02  -16.49 + 16.32
Rotation 3 (R) M 2.88 £ 11.95 3.08 £17.62 -13.30+21.94
p-value 0.012 0.138 0.731
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F+M -21.38+ 855 -19.60+11.29 -24.49+ 14.12 0.436
Peak Hip External Ro: F -19.13 + 6.49 -25.97+6.75 -24.03 + 14.23
tation 1 (R) M -23.62 £ 10.05 -13.23+11.58 -24.96 + 14.85
p-value 0.251 0.012 0.894
F+M -11.57 + 8.13 -7.92 £ 10.79 -9.92 + 13.16 0.586
Peak Hip Internal Ro- F -11.37 + 6.50 -12.77 + 8.85 -8.89 + 15.02
tation 1 (R) M -11.76 + 9.86 -3.08+10.78 -10.95+ 11.82
p-value 0.920 0.053 0.751
F+M -20.08+7.60 -20.59+11.95 -23.96+ 14.46 0.567
Peak Hip External Ro: F -18.99 + 5.17 -26.61+9.54 -25.61+ 19.15
tation 3 (R) M -21.18+9.61 -1457+1145 -22.32+11.61
p-value 0.579 0.031 0.730
F+M -10.57 + 7.30 -9.73+11.65 -11.28+ 12.27 0.907
Peak Hip Internal Ro- F -11.79+£5.70 -14.17+12.26 -10.57 £13.19
tation 3 (R) M -9.35+8.75 -5.30 £ 9.68 -12.00 + 12.04
p-value 0.469 0.108 0.814




Table 4.124. BSR EMG Activity
Table 4.124.Comparisons of peak EMG activity (in mean + standard deviation and % of MVIC) during the BSR between genders and areang Exymisi
(NEW vs. REC vs. PRO). The former comparisons were conducted by-Whitney/independertttests and the latter oneeme based on KruskaVallis/one

way ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 0.50  0.20 0.76 + 0.32 0.59 + 0.19 0.015 0.012 0.636 0.197
o . F 051+0.19 0.80 + 0.34 0.64 + 0.20
Tibialis Anterior M 050+021  0.71+0.33 0.51+0.17
p-value 0.796 0.710 0.145
F+M 1.43 + 1.50 2.18 + 1.99 155+ 0.93 0.162
. TF 1.68 +1.60 178+1.71 1.84+1.08
Medial Gastrocnemius 1.17 + 1.42 2.40 + 2.23 1.12 + 0.40
p-value 0.247 1.000 0.145
F+M 0.19 + 0.08 0.38+0.22 0.44 + 0.22 <0.001 0.007 <0.001 0.768
. F 0.19+0.10 0.48 + 0.21 0.42+ 0.21
Vastus Lateralis M 0.18 +0.06 0.28 + 0.19 0.46 + 0.23
pvalue 0.796 0.097 0.758
F+M 0.27 + 0.17 0.50 + 0.41 0.54 + 0.22 0.007 0.295 0.005 0.622
. . F 0.34+0.20 0.69+ 051 0.58 + 0.24
Biceps Femoris M 0.21+ 0.12 0.34 + 0.23 0.51 + 0.22
p-value 0.143 0.366 0.613
F+M 0.43 + 0.23 054 + 0.32 0.29 + 0.15 0.026 0.548 0.244 0.023
. F 0.45 + 0.25 051 +0.41 0.26+0.11
Gluteus Medius M 0.42 + 0.22 0.57 + 0.23 0.33+0.19
p-value 1.000 0.536 0.536




Table 4.125. BSRP EMG Activity
Table 4.125.Comparisons of peak EMG activity (in mean = standard deviation and % of MVIC) during the BSRP between genders and aimooeg lexpts
(NEW vs. REC vs. PRO). The former comparisons were conducted by-Whitney/independertttests and the latter onegre based on Kruska&Vallis/one

way ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC v PRO
F+M 0.36 +0.15 051+ 0.19 0.51 + 0.23 0.055
o . F 0.39+0.18 0.46 + 0.22 0.50 + 0.17
Tibialis Anterior M 0334011  0.60+0.10 0.51 + 0.33
p-value 0.436 0.164 0.607
F+M 1.25+ 1.07 210 + 1.65 1.60 + 0.98 0.081
. TF 112+0.74 2.50 +2.02 174+113
Medial Gastrocnemius 1.37 + 1.36 159+ 1.11 1.40 + 0.74
p-value 0.931 0.730 0.955
F+M 0.14 + 0.08 0.29+0.17 0.44 + 0.21 <0.001 0.067 <0.001 0.049
. F 0.14 + 0.09 031+0.12 0.39  0.20
Vastus Lateralis M 015+ 007  0.24+0.25 0.52 + 0.23
pvalue 0.730 0.230 0.388
F+M 0.24 + 0.16 0.47 + 0.39 0.55 + 0.36 0.039 0.634 0.034 0.912
. . F 0.26 + 0.20 0.62+ 0.41 0.58 + 0.42
Biceps Femoris M 0.22+0.11 0.21+0.17 0.53+ 0.31
p-value 1.000 0.164 0.867
F+M 0.35+ 0.17 0.29 + 0.15 0.27 + 0.14 0.406
. F 0.37 + 0.20 0.23+ 0.10 0.30+ 0.16
Gluteus Medius M 0.32+0.13 0.40 + 0.19 0.24 + 0.12
p-value 0.547 0.081 0.498




Table 4.126. FSL EMG Activity
Table 4.126.Comparisons of peak EMG activity (in mean + standard deviation and % of MVIC) during the FSL between genders and anecicg s
(NEW vs. REC vs. PRO). The former comparisons were conducted by-Whitney/independertttests and the latter oneeme based on KruskaVallis/one

way ANOVA tests. The-values for comparisons showing significant difference are bolded.

354

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 039022 0.62+0.43 0.75 + 0.54 0.017 0.254 0.016 1.000
.y . F 0.44 + 0.15 0.81 + 0.55 0.58 + 0.33
Tibialis Anterior M 0354027  043+0.14 0.93 + 0.68
p-value 0.133 0.165 0.200
F+M 114+1.05 194+ 141 1.22+0.90 0.141
. TF 1.37 +1.28 237+1.68 0.83 * 0.43
Medial Gastrocnemius 0.93 + 0.82 1.58 + 1.14 1.73+ 1.12
p-value 0.400 0.445 0.031
F+M 0.16 + 0.09 0.64 + 0.99 0.44 + 0.27 <0.001 0.002 0.001 1.000
. F 0.15 + 0.10 0.98 + 1.34 0.39 * 0.30
Vastus Lateralis M 0.17 +0.08 0.31+0.21 0.49 + 0.25
pvalue 0.356 0.209 0.423
F+M 017 + 011 0.26 + 0.28 0.40 + 0.24 0.004 1.000 0.004 0.046
. . F 0.18 + 0.09 0.34 +0.34 0.30 % 0.12
Biceps Femoris M 0.17 + 0.14 0.19 + 0.20 0.50 + 0.29
pvalue 0.604 0.318 0.328
F+M 0.24 + 0.15 0.24 + 0.15 0.19 * 0.10 0.489
. F 0.29 + 0.18 0.23+0.18 0.21+011
Gluteus Medius M 020+009 0254011 017 + 0.10
pvalue 0.211 0.397 0.397




Table 4.127. FSLP EMG Activity
Table 4.127.Comparisons of peak EMG activity (in mean + standard deviation and % of MVIC) during the FSLP between genders and aranog lexgts
(NEW vs. REC vs. PRO). The former comparisons were conducted by-Whitney/independertttests and the latter onegre based on Kruska&Vallis/one

way ANOVA tests. The-values for comparisons showing significant difference are bolded.

355

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 0.37 £0.19 0.58 + 0.44 0.47 + 0.24 0.219
o . F 0.39+ 0.19 0.76 + 0.55 0.43 + 0.24
Tibialis Anterior M 0.34+021 0402 0.20 0.53 + 0.25
p-value 0.529 0.209 0.351
F+M 0.88 + 0.58 221+1.72 132+1.07 0.026 0.020 0.751 0.381
. TF 0.82 + 0.42 283+211 0.98 + 0.84
Medial Gastrocnemius 0.94 + 0.73 1.59 + 1.02 1.76 + 1.23
p-value 1.000 0.456 0.142
F+M 0.16 + 0.07 0.38  0.26 0.35 + 0.23 0.003 0.008 0.014 0.967
. F 0.14 + 0.07 0.46 + 0.26 0.32+0.25
Vastus Lateralis M 0.17 +0.06 0.30 + 0.27 0.38+0.21
pvalue 0.190 0.366 0.370
F+M 0.18 + 0.12 032+0.32 0.56 + 0.53 0.002 0.503 0.001 0.142
. . F 0.17  0.07 0.42 + 0.40 0.59 + 0.69
Biceps Femoris M 0.19 + 0.16 0.21+0.17 0.53 + 0.29
p-value 0.631 0.281 0.370
F+M 0.24 + 012 0.24 + 0.15 0.17 + 0.13 0.163
. F 0.26 * 0.15 0.16 + 0.06 0.17 + 0.08
Gluteus Medius M 022+007 0324017 017 +0.17
p-value 0.853 0.053 0.536




Table 4.128. RSBR EMG Activity
Table 4.128.Comparisons of peak EMG activity (in mean + standard deviation and % of MVIC) during the RSBR between genders and armanog lexper
els (NEW vs. REC vs. PRO). The former comparisons were conducted byWratmey/independertttests and the latter onegre based on KruskaVal-

lisloneway ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 0.53 +0.26 0.62 + 0.20 0.75 + 0.31 0.054
o . F 0.61 + 0.27 0.61+ 0.25 0.73+0.26
Tibialis Anterior 1 (R) 045+023  0.64+0.15 0.77 +0.38
p-value 0.143 1.000 0.918
F+M 0.44 + 0.26 0.61 + 0.37 0.62 + 0.31 0.226
o . F 0.48 + 0.19 0.74 + 0.45 0.56 + 0.29
Tibialis Anterior 2 (L) M 0.41+0.32 0.47 +0.21 0.69 + 0.34
p-value 0.353 0.259 0.277
F+M 2.06 + 1.91 6.15 + 4.98 3.28 + 2.81 0.010 0.009 0.203 0.787
Medial Gastrocnemius F 2.10+1.76 7.59 +5.35 2.86 +1.48
1(R) M 2.03+2.14 451 + 4.30 3.81 + 4.03
p-value 0.481 0.152 0.758
F+M 0.89 + 0.67 1.48 + 1.20 1.05 + 0.60 0.201
Medial Gastrocnemius F 1.06 £+ 0.84 1.45+1.32 0.91 +0.64
2 (L) M 0.72 + 0.45 1.51+1.19 1.22 + 0.55
p-value 0.436 1.000 0.252
F+M 0.17 + 0.08 0.43 + 0.32 0.52 + 0.19 <0.001 0.006 <0.001 0.405
. F 0.20 + 0.09 0.60 + 0.36 053+ 0.22
Vastus Lateralis 1 (R) 015+007  027+018 050+ 0.14
p-value 0.280 0.053 0.758
F+M 0.17 + 0.07 0.37  0.20 0.54 + 0.33 <0.001 0.049 <0.001 0.116
. F 0.16 + 0.08 0.43+0.19 0.47 + 0.26
Vastus Lateralis 2 (L), 018+0.07  032+0.22 0.63 +0.41
p-value 0.684 0.534 0.541
F+M 0.43 + 0.21 0.72 + 0.49 1.15 + 0.80 0.002 0.304 0.001 0.267
. . F 0.48 + 0.19 1.05 + 0.48 1.22+0.87
Biceps Femoris 1 (R) 038+023  0.39+0.19 1.07+0.77
pvalue 0.218 0.004 0.673
F+M 0.19+ 0.12 0.34 + 0.33 0.52 + 0.45 0.009 0.868 0.007 0.223
. . F 0.24 + 0.14 0.42 +0.40 0.47 + 0.50
Biceps Femoris 2 (L) M 0.14 + 0.08 0.27 + 0.25 0.57 + 0.42
p-value 0.075 0.710 0.645
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F+M 0.45 + 0.23 042 +0.24 0.30 % 0.19 0.060
. F 052+ 0.28 0.44 + 0.32 0.31+0.21
Gluteus Medius 1 (R) 0.38 + 0.16 0.39 + 0.10 0.28 +0.18
pvalue 0.105 0.694 0.963
F+M 027 +017 0.29 + 0.13 0.21+0.11 0.226
. F 0.34 + 0.20 0.29 + 0.15 0.26 + 0.12
Gluteus Medius 2 (L) M 0.20 + 0.10 0.29 + 0.10 0.17 + 0.08
pvalue 0.165 0.779 0.152




Table 4.129. RSBRP EMG Activity
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Table 4.129.Comparisons of peak EMG activity (in mean + standard deviation and % of MVIC) during the RSBRP between genders and aieoce) expe
levels (NEW vs. REC vs. PROThe former comparisons were conducted by Mafhitney/independerittests and the latter ones were based on Kriled
lisloneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 0.44 + 0.23 0.47 + 0.18 0.53 + 0.24 0.596
o . F 051+ 0.31 0.44 + 0.21 0.47 + 0.17
Tibialis Anterior 1 (R) 038+015  0.51+0.15 0.61 +0.32
p-value 0.661 0.366 0.529
F+M 0.40 + 0.23 0.60 + 0.37 0.50 + 0.30 0.262
o . F 0.40 + 0.23 0.71+ 0.48 0.44 + 0.25
Tibialis Anterior 2 (L) 040+024  047+015  059+0.35
p-value 0.842 0.534 0.470
F+M 147+1.12 5.13 + 4.29 3.11 + 3.08 0.009 0.011 0.101 1.000
Medial Gastrocnemius F 1.38 £ 0.82 6.04 + 4.88 2.69+1.68
1(R) M 1.55 + 1.38 4.07 + 3.62 3.65 + 4.41
p-value 0.661 0.534 0.681
F+M 0.93+ 0.52 2.49 + 2.09 1.23+0.96 0.071
Medial Gastrocnemius F 0.83+0.47 2.32+1.75 1.00 £ 0.65
2 (L) M 1.01 + 0.57 2.69 + 2.60 1.52 +1.26
p-value 0.400 0.836 0.470
F+M 0.16 + 0.09 0.32+0.21 0.43+ 0.17 <0.001 0.066 <0.001 0.233
. F 0.19+0.11 043+ 0.21 0.42+0.18
Vastus Lateralis 1 (R) 013+007  018+011  045+017
p-value 0.243 0.014 0.606
F+M 0.15 + 0.08 029+ 0.17 0.37 + 0.21 <0.001 0.031 <0.001 1.000
. F 0.14 + 0.09 0.33+0.21 0.40 + 0.26
Vastus Lateralis 2 (L), 015+008  0.24+0.10 0.34 +0.16
p-value 0.447 0.485 0.743
F+M 0.44 + 0.21 0.64 + 0.49 0.92 + 0.61 0.043 1.000 0.039 0.394
. . F 054+ 0.21 0.88 + 0.54 0.84 + 0.54
Biceps Femoris 1 (R) 0.34+0.18 0.36 + 0.19 1.00 + 0.71
p-value 0.035 0.101 0.721
F+M 0.18 + 0.13 0.33 + 0.28 0.56 + 0.61 0.017 0.492 0.014 0.646
. . F 0.19+ 0.14 0.38 + 0.35 0.52 + 0.65
BicepsFemoris 2 (L) 017+012  027+018  0.60+0.60
p-value 0.720 0.945 0.574
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F+M 037+017 0.34 + 0.20 0.30 + 0.22 0.183
. F 0.40 + 0.20 0.38 + 0.25 0.31+0.23
Gluteus Medius 1 (R) 0.34+0.14 0.29 + 0.08 0.29 + 0.22
pvalue 0.497 0.573 0.815
F+M 0.21 + 0.10 0.25 + 0.12 0.19 + 0.09 0.264
. F 0.23+0.13 0.21+0.13 0.23+0.08
Gluteus Medius 2 (L) M 0.20 + 0.08 0.31 + 0.09 0.14 + 0.07
pvalue 0.720 0.059 0.029




Table 4.130. RSFL EMG Activity
Table 4.130.Comparisons of peak EMG activity (in mean + standard deviation and % of MVIC) during the RSFL between genders and arenng lexets
(NEW vs. REC vs. PRO). The former comparisons were conducted by-Whitney/independertttests and the latter onegre based on Kruska&Vallis/one

way ANOVA tests. The-values for comparisons showing significant difference are bolded.

360

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC v PRO
F+M 0.30 £0.12 0.45 + 0.25 0.44 + 0.25 0.101
- . F 0.30+£0.13 0.58+0.21 0.39+0.17
Tibialis Anterior 1 (L) 031+0.11  0.33+0.24 0,51+ 0.33
p-value 1.000 0.097 0.351
F+M 0.50 £ 0.20 0.70 £ 0.27 0.65 + 0.33 0.048 0.051 0.351 1.000
Tibialis Anterior 2 F 0.53+0.15 0.81+0.30 0.55+0.19
(R) M 0.46 £ 0.24 0.60 £ 0.20 0.77 £ 0.44
p-value 0.190 0.165 0.252
F+M 146 +1.34 3.06 + 2.62 1.76 + 1.29 0.101
Medial Gastrocnemius F 1.38 £ 0.83 3.31+261 1.69 + 1.54
1(L) M 1.55 +1.75 2.85+ 281 1.86 + 0.92
p-value 0.684 0.445 0.388
F+M 1.32+ 141 2.73+2.50 2.07 £ 2.08 0.042 0.150 0.073 1.000
Medial Gastrocnhemius F 1.50+1.23 3.12+2.46 1.76 £ 1.33
2 (R) M 1.15+1.61 2.38 + 2.68 2.46 + 2.86
p-value 0.123 0.445 0.758
F+M 0.19 + 0.07 0.37 £0.22 0.36 £ 0.19 0.001 0.010 0.004 1.000
. F 0.17 + 0.07 0.43 £ 0.25 0.32+0.20
Vastus Lateralis 1 (L) 021+008  031+018  040+0.18
p-value 0.247 0.234 0.321
F+M 0.18 + 0.09 0.37 £ 0.20 0.46 + 0.25 <0.001 0.012 <0.001 0.451
. F 0.18 +0.10 0.47 £0.19 0.40 £ 0.25
Vastuslateralis 2 (R) -, 018+0.08  0.27+0.17 0.54 + 0.25
p-value 0.796 0.053 0.252
F+M 0.19+0.11 0.41 +0.48 0.65 + 0.57 0.005 0.861 0.004 0.158
. . F 0.21 +£0.10 0.54 + 0.63 0.60 + 0.66
Biceps Femoris 1 (L) 0.16 + 0.12 0.28 + 0.24 0.70 + 0.51
p-value 0.353 0.710 0.574
F+M 0.24 + 0.15 0.45 + 0.48 0.61 + 0.36 0.011 1.000 0.009 0.180
. . F 0.29+£0.18 0.72 £ 0.60 0.70 £ 0.43
Biceps Femoris 2(R) 0.20 + 0.09 0.22 + 0.17 0.52 +0.28
p-value 0.436 0.234 0.328
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F+M 0.22+0.16 027 0.18 0.26 + 0.19 0.522
. F 0.30 + 0.20 0.28 + 0.19 0.24+0.14
Gluteus Medius 1 (1) M 0.15 + 0.06 0.26 + 0.17 0.28 + 0.23
pvalue 0.063 0.755 1.000
F+M 0.44 + 0.25 0.45 + 0.23 0.34+ 0.25 0.176
. F 0.47 * 0.26 0.49 + 0.29 0.25+0.11
Gluteus Medius 2(R) 0.42 + 0.24 0.41 +0.13 0.45 + 0.32
pvalue 0.739 0.779 0.167




Table 4.131. RSFLP EMG Activity
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Table 4.131.Comparisons of peak EMG activity (in mean + standard deviation and % of MVIC) during the RSFLP between genders and ai®oog expe
levels (NEW vs. REC vs. PRO). The former comparisons were conducted byWhatmey/independerittests and the latter one®re based on Kruskalal-
lisloneway ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC v PRO
F+M 0.30 20.15 0.45 + 0.27 0.35 + 0.20 0.327
. . F 0.35+0.20 0.56 + 0.31 0.34 + 0.24
Tibialis Anterior 1 (L) M 0.25 + 0.08 0.32 + 0.14 0.36 + 0.14
p-value 0.497 0.181 0.252
F+M 0.41+0.21 0.49 + 0.19 0.45 + 0.19 0.328
Tibialis Anterior 2 F 0.42 + 0.23 0.46 + 0.24 0.40 + 0.16
(R) M 0.39+0.21 0.52 + 0.12 0.54 + 0.22
p-value 0.802 0.616 0.178
F+M 1.40 + 1.15 2.63+ 1.69 2.14+2.08 0.029 0.027 0.422 0.587
Medial Gastrocnemius F 1.24 + 0.80 3.19+1.98 1.81+1.68
1(L) M 1.54 +1.42 1.80 + 0.75 2.56 + 2.58
p-value 0.905 0.476 0.408
F+M 1.22+1.04 257+2.12 155+ 1.02 0.087
Medial Gastrocnemius F 1.12 + 0.66 2.13+1.65 1.65+1.24
2 (R) M 1.32+1.32 2.94 + 2.54 1.41 + 0.65
p-value 0.720 0.662 1.000
F+M 0.15 + 0.08 0.28 + 0.18 0.28 + 0.18 0.008 0.062 0.014 1.000
. F 0.14 + 0.05 0.37 % 0.20 0.29 + 0.22
Vastus Lateralis 1 (L), 016+010  019+010  028+0.13
p-value 0.497 0.132 0.606
F+M 0.15 + 0.09 0.24 + 0.09 0.35+ 0.18 <0.001 0.171 <0.001 0.057
. F 0.15 + 0.10 0.27  0.09 0.34+0.19
Vastus Lateralis 2 (R) ) 014+007  0.20+0.08 0.36 +0.17
p-value 0.842 0.310 0.837
F+M 0.18 + 0.12 0.45 + 0.49 0.62 + 0.42 <0.001 0.410 <0.001 0.125
. . F 0.20+0.10 0.56 + 0.59 0.54 + 0.45
Biceps Femoris 1 (L) M 0.17 + 0.14 0.32+0.35 0.71 + 0.40
p-value 0.315 0.366 0.234
F+M 0.24 + 0.14 0.43 + 0.34 0.56 + 0.39 0.034 0.571 0.028 0.852
. . F 0.27+0.15 0.57 % 0.40 0.62 % 0.48
Biceps Femoris 2(R) 0.21+0.13 0.26 + 0.17 0.49 + 0.26
p-value 0.278 0.181 0.606
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F+M 0.20 + 0.14 025+ 0.14 0.18 + 0.12 0.304
. F 0.25+ 0.18 0.23+0.14 0.20 + 0.07
Gluteus Medius 1 (1) M 0.16 + 0.06 0.28 + 0.14 0.16 + 0.17
pvalue 0.315 0.491 0.072
F+M 0.37+0.16 0.37 +0.18 0.29 + 0.20 0.062
. F 0.40 * 0.19 0.39 + 0.24 0.31+0.14
Gluteus Medius 2(R) 0.33+0.13 0.35 + 0.09 0.28 + 0.26
pvalue 0.356 0.573 0.167




Table 4.132. SSL EMG Activity
Table 4.132.Comparisons of peak EMG activity (in mean + standard deviation and % of MVIC) during the SSL between genders and areong kysisi
(NEW vs. REC vs. PRO). The former comparisons were conducted by-Whitney/independertttests and the latter oneeme based on KruskaVallis/one

way ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC v PRO
F+M 051+ 0.23 0.66 + 0.39 0.62 * 0.30 0.285
o . F 0.55 + 0.20 0.88 + 0.39 0.60 * 0.31
Tibialis Anterior M 046+026  0.45%0.27 0.65 + 0.30
p-value 0.384 0.036 0.737
F+M 1.16+0.91 163+158 1.15 + 0.85 0.735
. TF 124+077 1.43 +1.32 0.98 * 0.70
Medial Gastrocnemius 1.08 + 1.06 1.80 + 1.86 1.37 + 1.03
p-value 0.631 0.836 0.408
F+M 0.22 + 0.09 0.33 + 0.17 0.40  0.18 0.003 0.144 0.002 0.484
. F 0.23 + 0.10 0.43+0.18 0.35+0.16
Vastus Lateralis M 022+009 025012 0.45+0.19
pvalue 0.837 0.053 0.233
F+M 0.18 + 0.12 0.26 + 0.30 0.38 + 0.27 0.027 1.000 0.042 0.100
. . F 0.20 = 0.10 0.36 + 0.42 0.30 + 0.23
Biceps Femoris M 0.16 + 0.14 0.18 + 0.12 0.47 + 0.29
p-value 0.280 0.534 0.200
F+M 034+ 021 0.40 + 0.23 0.40 + 0.21 0.307
. F 0.44 + 0.25 0.44 + 0.28 0.39 + 0.23
Gluteus Medius M 024+010 0354017 041+ 021
p-value 0.063 0.694 0.694




Table 4.133. SSLP EMG Activity
Table 4.133.Comparisons of peak EMG activity (in mean * standard deviation and % of MVIC) during the SSLP between genders and ai@oog lexpés
(NEW vs. REC vs. PRO). The former comparisons were conducted by-Whitney/independertttests and the latter onegre based on Kruska&Vallis/one

way ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 0.42 +0.23 057 + 0.31 0.55 + 0.32 0.217
o . F 0.42 + 0.19 0.68 + 0.36 0.47  0.24
Tibialis Anterior M 041+027  0.45+0.20 0.65 + 0.39
p-value 0.684 0.259 0.142
F+M 0.98 + 0.68 161+131 1.13+0.85 0.275
. TF 1.00  0.70 1.56 +1.33 0.87 + 0.51
Medial Gastrocnemius 0.97 + 0.70 1.65 + 1.42 1.46 + 1.11
p-value 0.853 0.792 0.210
F+M 0.18 + 0.08 0.23 + 0.09 0.29 + 0.16 0.032 0.307 0.032 1.000
. F 0.17 + 0.07 0.27 + 0.08 0.21+011
Vastus Lateralis M 019+0.09  0.19+0.09 0.37 +0.15
pvalue 0.631 0.234 0.010
F+M 0.17 + 0.15 0.39 + 0.40 0.45 + 0.52 0.025 0.240 0.025 1.000
. . F 0.19+0.13 0.56 + 0.48 0.51+0.68
Biceps Femoris M 0.15 + 0.18 0.20 + 0.17 0.38 + 0.25
p-value 0.280 0.121 0.888
F+M 0.30 + 0.16 0.36 + 0.20 0.33+0.13 0.398
. F 0.32+0.18 0.36 + 0.15 0.30+0.13
Gluteus Medius M 0.27 +0.13 0.37 + 0.26 0.36 + 0.13
p-value 0.684 0.613 0.336




Table 4.134. SSR EMG Activity
Table 4.134.Comparisons of peak EMG activity (in mean + standard deviation and % of MVIC) during the SSR between genders and aranog lexetsi
(NEW vs. REC vs. PRO). The former comparisons were conducted by-Whitney/independertttests and the latter oneeme based on KruskaVallis/one

way ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC v PRO
F+M 0.40 + 0.17 0.60 * 0.24 053+ 0.19 0.013 0.014 0.129 0.758
o . F 0.46 + 0.16 0.71+ 0.28 0.53 + 0.20
Tibialis Anterior M 0.34+017 049+ 0.13 0.53 +0.18
p-value 0.119 0.088 0.992
F+M 123+1.03 229+1.85 153+1.12 0.077
. TF 1.35 +0.98 2.07 + 1.52 156 + 1.08
Medial Gastrocnemius 112+ 1.12 2.44+2.16 1.50 + 1.27
p-value 0.247 1.000 0.606
F+M 0.14 + 0.06 028 0.16 0.38+0.15 <0.001 0.006 <0.001 0.100
. F 0.13 + 0.07 0.35+0.16 0.35+0.15
Vastus Lateralis M 0.14 +0.04 0.22 +0.15 0.42 +0.15
pvalue 0.481 0.097 0.370
F+M 0.15+ 0.11 0.37+0.35 0.42 + 0.26 0.004 0.149 0.003 0.797
. . F 0.20+0.11 057 + 0.41 0.47 + 0.26
Biceps Femoris M 0.10 + 0.08 0.17 + 0.08 0.37 + 0.26
p-value 0.023 0.165 0.673
F+M 0.43 + 0.26 0.53 + 0.36 0.57 + 0.30 0.138
. F 0.45 + 0.33 0.60 + 0.51 0.52 + 0.27
Gluteus Medius M 040+017  046+0.13 0.63 + 0.35
p-value 0.631 0.805 0.606




Table 4.135. SSRP EMG Activity
Table 4.135.Comparisons of peak EMG activity (in mean * standard deviation and % of MVIC) during the SSRP between genders and asmoreylexpls
(NEW vs. REC vs. PROY.he former comparisons were conducted by Meftritney/independertttests and the latter ones were based on Kristdlis/one

way ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 0.35+ 0.25 051 +0.23 0.36 + 0.14 0.029 0.026 1.000 0.232
o . F 0.41 + 0.33 0.54 + 0.32 0.35+ 0.14
Tibialis Anterior M 029+015  048+0.11 0.38 + 0.15
p-value 0.529 0.902 0.689
F+M 117+1.12 271+ 2.49 1.65+1.35 0.034 0.037 0.264 1.000
. TF 128+1.24 274+ 263 1.36 + 0.92
Medial Gastrocnemius 1.05 + 1.04 2.68 + 2.58 2.01+1.76
p-value 0.218 1.000 0.681
F+M 0.15 + 0.08 0.24 + 0.16 0.29+0.19 0.007 0.105 0.007 1.000
. F 0.13 + 0.09 0.31+0.18 0.22 + 0.08
Vastus Lateralis M 016+006 018+ 0.10 0.36+0.24
pvalue 0.089 0.165 0.167
F+M 0.13 + 0.07 0.30 + 0.30 0.32+0.23 0.042 0.295 0.046 1.000
. . F 0.14 + 0.07 0.44 + 0.38 0.35+0.27
Biceps Femoris M 0.11 + 0.08 0.15 + 0.08 0.29 + 0.19
p-value 0.315 0.209 0.878
F+M 0.36 + 0.16 0.43 + 0.20 0.47 + 0.27 0.420
. F 0.37+0.17 0.47 + 0.28 0.41+ 0.28
Gluteus Medius M 0.35 +0.14 0.39 + 0.04 0.53 + 0.26
p-value 1.000 0.779 0.277




Table 4.136. ST EMG Activity
Table 4.136.Comparisons of peak EMG activity (in mean + standard deviation and % of MVIC) during the ST between genders and amaong kxystsie
(NEW vs. REC vs. PRO). The former comparisons were conducted by-Whitney/independertttests and the latter onesmdased on KruskaWallis/one

way ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC v PRO
F+M 0.38+ 0.19 0.50 + 0.35 0.40 + 0.21 0.362
o . F 0.47 + 0.19 0.65 + 0.37 0.39 + 0.20
Tibialis Anterior M 0.29 + 0.14 0.35 + 0.29 0.42 + 0.23
p-value 0.075 0.128 0.681
F+M 217+ 1.63 3.25+3.21 2.46 + 2.07 0.845
. T F 230+ 1.36 2.90 +2.42 222+143
Medial Gastrocnemius 2.04 +1.93 3.60 + 4.02 277 +2.78
p-value 0.353 1.000 1.000
F+M 0.16 + 0.12 0.26 + 0.15 0.31+0.18 0.003 0.051 0.005 1.000
. F 019+ 017 031+017 0.30 + 0.22
Vastus Lateralis M 012+003  022+0.13 0.31+0.14
pvalue 0.165 0.534 0.481
F+M 0.85+ 0.57 0.54 + 0.46 0.95+ 0.72 0.081
. . F 0.75 + 0.41 0.67 = 0.53 0.74 + 0.63
Biceps Femoris M 0.95+ 0.71 0.41 + 0.38 1.17+0.78
p-value 0.796 0.165 0.130
F+M 0.26 + 0.15 038+ 0.22 0.35 + 0.28 0.156
. F 0.29+ 0.19 0.35+ 0.23 0.25+ 0.15
Gluteus Medius M 022+009 0414021 0.45 + 0.34
p-value 0.796 0.536 0.234




Table 4.137. STP EMG Activity
Table 4.137.Comparisons of peak EMG activity (in mean + standard deviation and % of MVIC) during the STP between genders and areong kexedsi
(NEW vs. REC vs. PRO). The former comparisons were aiadiby ManAWhitney/independertttests and the latter ones were based on Kristdlis/one

way ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 0.38 + 0.22 0.44 + 0.33 0.46 + 0.29 0.801
o . F 0.49 + 0.25 057 + 0.35 0.38+ 0.19
Tibialis Anterior M 0274012  0.30 +0.26 0.56 + 0.38
p-value 0.019 0.128 0.536
F+M 223+1.77 3.76 + 3.26 234+ 202 0.534
. TF 232+1.81 353+ 251 2.07 + 1.59
Medial Gastrocnemius 2.14+1.82 3.99 + 4.07 2.69 + 2.57
p-value 0.684 1.000 1.000
F+M 0.15 + 0.07 0.23+0.12 0.28 +0.21 0.009 0.119 0.010 1.000
. F 0.15 +0.07 026+ 0.17 0.30 + 0.26
Vastus Lateralis M 014+007  0.20%0.07 0.25+0.11
pvalue 0.631 0.731 0.681
F+M 0.75 + 0.48 0.56 + 0.55 0.88 + 0.69 0.173
. . F 0.67+0.28 0.70 % 0.74 0.84+0.77
Biceps Femoris M 0.82 + 0.63 0.42 + 0.26 0.93 +0.63
p-value 1.000 0.535 0.673
F+M 0.28 + 0.20 0.40 + 0.25 0.39 + 0.29 0.108
. F 0.27 + 0.20 0.36+ 0.31 0.27+0.12
Gluteus Medius M 0.29 + 0.21 0.45 + 0.16 0.50 + 0.36
p-value 0.529 0.121 0.195




Table 4.138. TSL EMG Activity
Table 4.138.Comparisons of peak EMG activity (in mean + standard deviation and % of MVIC) during the TSL between genders and ansong éyes
(NEW vs. REC vs. PRO). The former comparisons were conducted by-Whitney/independertttests and the latter oneeme based on KruskaVallis/one

way ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC v PRO
F+M 0.36 +0.16 0.49 + 0.29 0.60 + 0.33 0.094
. . F 0.44 + 0.14 057+ 0.31 0.55 + 0.34
Tibialis Anterior 1 (L) M 028+0.15 040+ 027 0.66 + 0.32
p-value 0.009 0.318 0.536
F+M 0.47 + 0.20 0.57 + 0.31 0.61+ 0.32 0.690
o . F 053 +0.16 0.74 % 0.35 0.59 + 0.35
Tibialis Anterior 3 (L) M 0.42 + 0.24 0.41+0.15 0.64 + 0.30
p-value 0.315 0.038 0.210
F+M 1.15 + 0.90 111+0.75 1.38 + 0.87 0.543
Medial Gastrocnemius F 1.28 £ 0.57 1.13+ 1.00 1.25+0.72
1(L) M 1.00 + 1.19 1.09 +0.41 1.55 + 1.07
p-value 0.133 1.000 0.470
F+M 130+ 1.22 1.71+1.65 1.36 + 0.99 0.664
Medial Gastrocnemius F 1.38 £+ 0.96 1.60 + 1.54 1.15+0.72
3 (L) M 1.21 +1.48 1.80 + 1.86 1.63+1.28
p-value 0.436 1.000 0.606
F+M 0.25+ 0.16 0.35+ 0.21 0.52 + 0.24 0.005 0.628 0.004 0.257
. F 0.24 + 0.20 0.42+0.18 0.47 + 0.28
Vastus Lateralis 1 (L), 025+012  0.29 +0.22 0.57 % 0.20
p-value 0.481 0.295 0.382
F+M 0.28 + 0.14 0.39 + 0.24 0.61 + 0.48 0.016 0.552 0.013 0.602
. F 0.26 + 0.10 0.50 + 0.23 0.57 + 0.56
Vastus Lateralis 3 (L), 031+018  029+0.21 0.64 + 0.42
p-value 0.631 0.138 0.370
F+M 0.20 + 0.17 0.39 + 0.49 0.42 + 0.27 0.046 1.000 0.041 0.439
. . F 0.21 + 0.09 0.59 + 0.65 0.34+ 0.25
Biceps Femoris 1 (L) M 0.20 + 0.22 0.20 + 0.11 0.49 + 0.28
p-value 0.280 0.620 0.382
F+M 0.23 + 0.27 0.32 + 0.35 0.40 % 0.30 0.052
. . F 0.30 % 0.35 0.46 + 0.45 0.39 % 0.25
Biceps Femoris 3 (L) M 0.16 +0.13 0.17 + 0.11 0.40 + 0.35
p-value 0.218 0.456 0.878
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F+M 0.24 +0.18 034 +0.19 0.40 * 0.22 0.009 0.070 0.012 1.000
. F 0.33+0.22 0.38 + 0.23 0.36 + 0.16
Gluteus Medius 1 (1) M 0.16 + 0.04 0.29 + 0.14 0.43 + 0.27
pvalue 0.029 0.463 1.000
F+M 0.36 + 0.20 0.46 + 0.20 0.44 + 0.25 0.261
. F 0.47 + 0.22 0.44 + 0.11 0.38+ 0.21
Gluteus Medius 3 (L) M 0.25 + 0.10 0.48 + 0.27 0.50 + 0.30
pvalue 0.019 0.710 0.536




Table 4.139. TSLP EMG Activity
Table 4.139.Comparisons of peak EMG activity (in mean + standard deviation and % of MVIC) during the TSLP between genders and ameong kexets
(NEW vs. REC vs. PRO). The former comparisons were conducted by-Whitney/independertttests and the latter onegre based on Kruska&Vallis/one

way ANOVA tests. The-values for comparisons showing significant difference are bolded.

372

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 0.35 +0.22 0.42  0.30 0.56 + 0.31 0.027 1.000 0.025 0.229
. . F 0.42 + 0.24 0.57 + 0.34 0.48  0.33
Tibialis Anterior 1 (L) M 028+0.18  0.26+0.14 0.65 + 0.29
p-value 0.123 0.053 0.091
F+M 0.36 + 0.20 0.60 + 0.38 0.55 + 0.34 0.088
o . F 0.35 % 0.20 0.78 + 0.44 0.51+ 0.34
Tibialis Anterior 3 (L) M 0.38 + 0.20 0.42 + 0.19 0.61+ 0.35
p-value 1.000 0.128 0.408
F+M 118+ 0.80 216 + 1.79 1.24+0.82 0.142
Medial Gastrocnemius F 1.20 £ 0.52 2.49+1.82 0.97 £ 0.59
1(L) M 1.17 +1.04 1.84 +1.87 1.60 + 0.98
p-value 0.436 0.818 0.174
F+M 1.17 £ 0.99 218+ 1.76 1.34+ 1.09 0.152
Medial Gastrocnemius F 1.14 £ 0.96 250+1.91 0.94 + 0.51
3 (L) M 1.20 + 1.08 1.91+1.73 1.85 + 1.45
p-value 1.000 0.445 0.174
F+M 0.22+0.11 0.38  0.20 0.45 + 0.26 0.004 0.086 0.004 1.000
. F 0.21+ 0.14 0.43 % 0.20 0.49 + 0.33
Vastus Lateralis 1 (L), 022+008  032+020  0.42+0.18
p-value 0.280 0.259 1.000
F+M 0.21 + 0.08 0.40 + 0.26 0.41 + 0.23 0.009 0.054 0.017 1.000
. F 0.16 + 0.05 0.54 + 0.28 0.42 + 0.28
Vastus Lateralis 3 (L), 026+008  0.25+0.13 0.38 +0.17
p-value 0.009 0.026 1.000
F+M 0.23+ 0.16 0.33+ 0.43 0.37 + 0.23 0.141
. . F 0.23+0.13 0.52 + 0.60 0.27 +0.19
Biceps Femoris 1 (L) M 0.22 +0.19 0.17 + 0.07 0.45 + 0.24
p-value 0.436 0.181 0.152
F+M 0.15+ 0.11 0.24 + 0.22 0.36 + 0.25 0.003 0.571 0.002 0.214
. . F 0.15+ 0.08 0.30 % 0.25 029+ 0.15
Biceps Femoris 3 (L) M 0.16 + 0.14 0.20 + 0.19 0.42 + 0.31
p-value 0.631 0.534 0.536
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F+M 0.23+0.16 034 +0.17 0.37  0.20 0.014 0.095 0.020 1.000
. F 0.28 + 0.20 0.33+0.18 0.34+0.14
Gluteus Medius 1 (1) M 0.17 + 0.06 0.34+0.17 0.40 + 0.26
pvalue 0.315 0.779 1.000
F+M 0.34+021 051 + 0.31 0.41+0.21 0.105
. F 0.42 + 0.26 0.53 + 0.30 0.36 + 0.15
Gluteus Medius 3 (L) M 0.26 + 0.09 0.48 + 0.35 0.46 + 0.27
pvalue 0.315 0.613 0.613
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Table 4.140. TSR EMG Activity

Table 4.140.Comparisons of peak EMG activity (in mean + standard deviation and % of MVIC) during the TSR between genders and ameong ks
(NEW vs. REC vs. PRO). The former comparisons were conducted by-Whitney/independertttests and the latter oneeme based on KruskaVallis/one
way ANOVA tests. The-values for comparisons showing significant difference are bolded.

Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 0.48 +0.17 1.16 + 2.37 0.75+0.75 0.377
o . F 0.54 + 0.20 1.75+3.21 051+ 0.23
Tibialis Anterior 1 (R) 042+0.10 050+ 0.25 1.02 +1.04
p-value 0.247 0.073 0.681
F+M 0.45 + 0.15 1.40 + 2.84 0.95 + 1.41 0.045 0.039 0.634 0.714
Tibialis Anterior 3 F 0.53+0.17 2.18 + 3.83 0.58 + 0.19
(R) M 0.37 + 0.08 0.51+0.16 1.36 + 2.04
p-value 0.019 0.073 0.224
F+M 173+ 153 479+ 6.25 252 + 3.56 0.731
Medial Gastrocnemius F 1.91+1.48 6.73+7.93 1.44 + 0.89
1(R) M 1.55 +1.64 2.57 + 2.67 3.73 + 4.99
p-value 0.165 1.000 0.606
F+M 1.36 + 1.24 4.84 + 5.49 3.04 + 5.24 0.130
Medial Gastrocnemius F 1.45+ 1.10 6.77 £ 6.74 1.63 £ 0.98
3(R) M 1.26 + 1.42 2.63 + 2.57 4.64 + 7.50
p-value 0.165 0.429 1.000
F+M 0.27 + 0.38 0.96 + 2.00 0.54 + 0.37 <0.001 0.026 0.001 1.000
. F 0.38+ 0.52 1.55 + 2.67 0.43+0.19
Vastus Lateralis 1 (R) 016+009  0.29 +0.22 0.66 % 0.49
p-value 0.436 0.165 0.200
F+M 0.19 + 0.07 0.80 + 1.72 0.66 + 0.73 <0.001 0.041 <0.001 0.046
. F 0.19 + 0.09 1.30 + 2.30 0.44 + 0.21
Vastus Lateralis 3 (R) 018+0.06  022+0.19 0.91 +1.02
p-value 0.971 0.026 0.236
F+M 0.20 + 0.22 1.20 + 3.43 0.39 + 0.21 0.011 0.325 0.008 0.708
. . F 0.27 + 0.30 2.06 + 4.65 0.36+ 0.21
Biceps Femoris 1 (R) 0.14 + 0.08 0.22 + 0.14 0.42 +0.23
p-value 0.218 0.383 0.606
F+M 0.15 + 0.09 1.00 + 2.59 0.44 + 0.29 <0.001 1.000 0.002 0.009
. . F 0.21 + 0.08 1.77 + 3.45 0.46 + 0.33
Biceps Femoris 3 (R) 0.09 + 0.06 0.11 + 0.06 0.40 + 0.26

p-value

0.003

0.138

0.815
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F+M 0.31 + 0.20 043 +0.24 0.47 + 0.28 0.050
. F 037 +0.24 0.52 + 0.30 0.42 + 0.23
Gluteus Medius 1 (R) 0.24+0.11 0.34 + 0.09 0.53 + 0.33
pvalue 0.218 0.152 0.673
F+M 0.48 + 0.27 0.59 + 0.35 0.61 + 0.32 0.146
. F 0.56 + 0.35 0.67 + 0.48 0.58 + 0.32
Gluteus Medius 3 (R) 0.40 + 0.14 0.51+0.11 0.64 + 0.34
pvalue 0.661 0.902 0.681




Table 4.141. TSRP EMG Activity
Table 4.141 Comparisons of peak EMG activity (in mean * standard deviation and % of MVIC) during the TSRP between genders and am@ocg) lexpés
(NEW vs. REC vs. PRO). The former comparisons were conducted by-Whitney/independertttests and the latter onegre based on Kruska&Vallis/one

way ANOVA tests. The-values for comparisons showing significant difference are bolded.
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Posthocp-value

Variable Gender NEW REC PRO p-value NEW v REC NEW v. PRO REC V. PRO
F+M 0.44 +0.15 0.47 +0.18 0.51+0.31 0.969
- . F 0.50+0.18 0.54 +0.17 0.40 £ 0.16
Tibialis Anterior 1.(R) 038+0.06  041+0.17 0.66 + 0.41
p-value 0.190 0.259 0.252
F+M 0.32+0.17 0.57 + 0.23 0.43+0.17 0.002 0.002 0.285 0.157
Tibialis Anterior 3 F 0.35+0.19 0.57 +£0.28 0.42 +£0.18
(R) M 0.30+0.14 0.57 £ 0.20 0.45+£0.18
p-value 0.853 0.902 0.776
F+M 1.36 + 1.05 1.49 + 1.06 1.24 + 0.69 0.929
Medial Gastrocnemius F 1.58 + 0.96 1.96+1.29 1.36 + 0.74
1(R) M 1.14 £1.15 1.02 £ 0.59 1.06 £ 0.62
p-value 0.190 0.310 0.388
F+M 1.22 +1.09 2.50+ 2.25 2.06 £ 1.92 0.038 0.090 0.101 1.000
Medial Gastrocnhemius F 1.34 + 1.06 2.12+1.45 1.69+1.14
3(R) M 1.11+1.17 278+ 2.77 2.52 + 2.65
p-value 0.123 0.876 0.758
F+M 0.18 £ 0.12 0.38 +£0.24 0.42 +0.22 <0.001 0.011 <0.001 1.000
. F 0.21+0.16 0.46 + 0.26 0.40 £ 0.19
Vastus Lateralis 1 (R) ) 015+005  030+021 045027
p-value 0.796 0.259 0.837
F+M 0.15 + 0.05 0.35+0.21 0.41+0.24 <0.001 0.007 <0.001 0.734
. F 0.14 + 0.06 0.46 +0.21 0.37 £ 0.16
Vastuslateralis 3 (R) 016+0.05  0.24+0.16 0.47 + 0.33
p-value 0.218 0.038 0.918
F+M 0.20+0.21 0.28 +0.13 0.38 + 0.29 0.028 0.114 0.048 1.000
. . F 0.25+0.27 0.31+0.14 0.32+£0.23
Biceps Femoris 1 (R) 0.16 + 0.11 0.24 + 0.13 0.44 + 0.34
p-value 0.393 0.318 0.279
F+M 0.14 + 0.10 0.24 + 0.28 0.33+0.21 0.005 1.000 0.004 0.105
. . F 0.18+0.12 0.36 + 0.38 0.33+0.24
Biceps Femoris 3(R) 0.11 + 0.06 0.14 + 0.09 0.34 +0.19
p-value 0.247 0.234 0.721
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F+M 0.28 * 0.15 0.35+0.13 0.43 + 0.23 0.038 0.354 0.037 1.000
. F 034+017 0.36 + 0.17 0.40  0.22
Gluteus Medius 1 (R) 0.22 + 0.08 0.34 + 0.08 0.47 + 0.25
pvalue 0.075 1.000 0.423
F+M 0.39 + 0.20 0.48 + 0.21 0.49 + 0.20 0.312
. F 0.44 + 0.24 0.53 + 0.27 0.47 + 0.23
Gluteus Medius 3 (R) 0.35+ 0.15 0.43 + 0.10 0.51 +0.18
pvalue 0.853 0.694 0.606
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5 DISCUSSION

The primary purpose of this study was to fill the knowledge gap regarding the movement
patterns associated with ballroom dance. A better understanding of the movement patterns in
rhythm ballroom dances may improve performance and provide insight irposkiblemecha-
nism of ballroom dance as an intervention to improve body balance and reduce fall risk from the
biomechanical perspective.

To fulfill the aim of this study, a group of professional dancers was recruited, with the ex-
pectation that they wouldoptray the most desirable movement patterns, and their lower extrem-
ity kinematics/kinetics were compared to a group of recreational and inexperienced dancers dur-
ing five key rhythm ballroom dance elements. There were two specific research questions posed:
1) what kinetics, kinematics, and muscle activity levels are present in the basic rhythm ballroom
dance steps and how do they change among experience levels, and 2) are the mechanics and
muscle activity different between males and females. It was hypotldesiat professional danc-
ers would exhibit lower forces, decreased joint loading, greater joint angles, and decreased mus-
cle activity during the selected dance elements relative tgorafassional levels. It was also hy-
pothesized thamales and femalesomld exhibit different movement patterns during the dance
elements.

The first hypothesis was partially supported when analyzing comparisons among ball-
room dance experience levels. Specifically, the professional dancers generally demonstrated
lower peak GRE and loading rates, but greater lower extremity joint power absorption and pro-
pulsion compared to the less experienced dancers. In addition, the professional level also typi-
cally illustrated greater lower extremity joint moments, and greater extensidlexod joint
angles in all three planes of motion, compared to the inexperiencedAklielighthe recrea-

tional level displayed patterns of motion that were between the professional and inexperienced
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levelsfor most of the movements and measurementagsneasurements of dancers in the rec-
reational levelverebeyond the range of the other two levels and showed the most inconsistent
patterns of movemenit is possible that this reflects the wide range of abilities in the recrea-
tional group. In additiorthe professional level tended to exhibit significantly greater muscle ac-
tivity compared to the inexperienced levaahdthe recreational level demonstrated muscle activ-
ity that was comparable, and even greater, to the professionaMéne partially sipports the

first hypothesis.

Results from the comparison between males and females partially supported the second
hypothesis. A portion of the analyzed variables showed significant differences between genders.
When significant differences were observed)es often exhibited greater power absorption and
propulsion and greater joint moments. Males tended to exhibit less joint flexion and greater joint
extension, as well as decreased external rotation and increased internal rotation. However, there
were minmal differences in peak muscle activity between males and females. When there were

differences, males generally illustrated lower levels of peak muscle activity compared to females.

5.1 Primary Outcome Measures: Force, Loading Rate and Joint Power
5.1.1 Ground Reaction Force and Loading Rate

Results for the primary outcome measutiesnot fully support the first hypothesis. In
most cases, the peak vertical GRF and the loading rate were significantly lower in the profes-
sional level compared to theexperienced level, with the recreational level most commonly fall-
ing in-between (Tables 4.24.18). This trend was particularly apparent during steps that in-
volved moving backward. The inexperienced level not only demonstrated a significantly greater

pe& GRF and loading rate compared to the recreational and professional levels during most
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movements, but their peak GRF and loading rate during the BSR/BSRP (TaB)etheback-

ward step of the RSBR/RSBRP (Table-8)5and the backward step of the RSFERARP (Table

4.7-8) were substantially greater than was displayed in the FSL (Table 4.4) and the forward step
of the RSFL (Table 4.7) and RSBR (Table 4.5) compared to the recreational and professional
levels. This could be attributable to the more expeadmtancers having better balance and

greater body control, allowing them to better control their forces and rate of weight transfer from
one foot to the next regardless of the direction they are moving in.

When moving in the forward direction during thelF8hd the first step of the RSFL, the
inexperienced level displayed a similar GRF, but a greater loading rate compared to the recrea-
tional and professional levels. Rhythm dances are performed witeads, regardless of step
direction, which is how alle professional and most of the recreational dancers moved. How-
ever, the inexperienced dancers typically dancedthealvhen moving in the forward direction.
Landing on the forefoot has a tendency to produce a lower GRF and a decreased loading rate
(Kulmala et al. 2013)which is likely why the recreational and professional levels demonstrated
lower loading rates compared to the inexperienceel I&/hen moving sideways during the
SSL/SSLP and SSR/SSRP, the peak GRF was more similar among the three levels, but the load-
ing rate remained greater in the inexperienced level. All participants stepped sideways-with toe
leads, so the increased loadinterseen in the inexperienced level could be another illustration
of the greater ability of the more experienced dancers to control their movements and thus the
rate of loading when performing the dance movements.

Analysis of the ST/STP, which involves spémy and spinning 368egreestevealed that
the inexperienced level portrayed a lower GRF, and a similar loading rate compared to the other

two levels. Though unexpected, it is possible that this is because the professionals and most of
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the recreationalahcers stepped forward, fully transferred their weight onto the stepping foot,
and pivoted before completing the spot turn. Meaning the experienced dancers almost did two
180-degree rotations. In contrast, the inexperienced dancers appeared to stepdotdidrdot

fully shift their weight forward before pushing off the ground with the stepping foot and com-
pleting a full 36Gdegree spin on the supporting foot.

When moving sideways during the TSL/TSLP and TSR/TSRP, the inexperienced level
illustrated a gnificantly greater peak GRF during the first and third steps and a larger loading
rate during the third step compared to the other two levels. This could be due to the professional
dancers performing the triple steps in a smoother manner without golligbe, as would be il-
lustrated during the Ch@ha, while the less experienced dancers generally performed the triple
steps with more bounce. In contrast, a similar study analyzing the triple step in recreational
swing dancergWells and Yang 2021dpund slightly different results. The swing dancers illus-
trated much greater GRFs and loading rates compared to the professional and recreational ball-
room dancers in thistudy. Thanexperienced level in the present study elicited the most similar
forces and loading rates compared to the swing dancers. The triple step in swing dancing is per-
formed with more bounce and tends to include a brief flight phase between stepsidwo,
while that flight phase is not present during the triple step in theQblagbecause dancers are
expected to close their feet together between steps one and two before taking the third step. This
key difference in how the triple step is perfodne swing versus Ch@&ha is likely the reason
for the different outcomes observed in the forces between the two studies.

The second hypothesis was not fully supported by results from this study in regards to the

peak GRF and loading rate. There were $iggmt differences in GRF and loading rate between
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males and females, though the movements and levels in which the differences occurred were in-
consistent. Intriguingly, when differences were observed, they illustrated greater forces for the
females when th steps were performed individually but greater forces for the males when the
steps were completed with a partner. Though forces appeared to decrease slightly when execut-
ing the steps with a partner in general, this occurred more significantly for fe@akesandi-

date explanation for this is that forces and loading rates decrease when dancing with a partner be-
cause the partner aids in balangich helps control the weight transfer when stepping. A sec-

ond possible explanation is that males always ledamdles always followed. Therefore, it is
possible that the act of following itself results in decreased forces because the leader helps to
guide the follower to her destination, and followers do not always know where they are going,
which may result in mre hesitant steps.

Further analysis of the peak GRF and loading rates revealed that the inexperienced level
displayed forces that are like those typically seen in waliifedjer et al. 1996)while the recre-
ational and professional levels displayed lower forces. This implies that ballroom dance training
could reduce the peak vertical GRF. This is desirable given the increased use of ballroom dance
protocok with older and clinical populatiofslackney and Earhart 2010; Merom et al. 2013;
Gomes da Silva Borges et al. 2018; Ng e2@al9) If ballroom dane can improve body balance
and control while experiencing low external forces, as was indicated by the differences in peak
GRF and loading rateseen in this study, then this activity may be recommended for populations
that struggle with balance and/or have difficulty with typical welggdring activities.

5.1.2 Joint Power
The professional level demonstrated joint power absorption and propthiatoraried

depending on the dance movements, but was significantly greater than was demonstrated by the
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inexperienced level across all three joints in nearly all movements. The recreational level dis-
played joint power that was inconsistently differentirthe inexperienced and professional lev-
els (Tables 4.2+4.18).

Notably, the inexperienced level exhibited substantially greater joint power absorption
and propulsion at the ankle during many of the dance movements relative to the knee and hip
joints. Incomparison, the recreational and professional levels showed a greater distribution of
power across the ankle, knee, and hip. Between genders, very few differences were ahsgerved
primarily occurred in the inexperienced level. Where differences occuitieid the inexperi-
enced level, males were generally observed to display greater joint power absorption and propul-
sion at the knee and hip, while females often displayed greater joint power absorption and pro-
pulsion at the ankle.

The significantly greaterqwer absorption and propulsion exhibited by the professional
dance level across steps is likely a function of how the movemwenésntended to be danced.
Although professional dancers exhibited lower GRF and loading rates, they interact with the
floor more through the articulation of their feet, and will fully transfer their weight onto each
foot before proceeding to the next step, which may be the reason for the greater joint power ab-
sorption. Professionals also demonstrated greater joint flexion, wiagthave led to the greater
distribution of power absorption across the ankle, knee, and hip joints. Similarly, the stiffer
movements of the inexperienced participants may be the reason most of the power absorption
and propulsion was contained at the anklhis participant group. Additionally, professional
dancers roll through their feeabsorbing more energy from the floaand ug the floor to push
off by extending through the jointsefore sliding their foot to the next position rather than pick-

ing their foot up and stepping. The greaterge of motion and increasase of the floor is a
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probable explanation for the greater power propulsion observed in the profelsiehahd, to a
lesser extent, the recreational level.

Prior research analyzirtge triple step in swing dancgells and Yang 2021b)llus-
trated significantly greater ankle power absorption and propulsion than what was observed in this
study. However, the knee and hip power absorption and propulsion demonstrated in this study
were significantly greater than was previously reported for the triplg\atelts and Yang
2021b) This, again, could be a function of how the triple step is performed between differ-
entdances. The triple step in swing dance is performed with more spring, and there is often a
slight hop or flight phase between the first and sdieps. Conversely, the triple step in the
ChaCha is performed with smoother transitions between steps and there is no flight phase. The
bounce that is characteristic of the triple step in swing dancing could be the reason for the greater
power at the akle, and decreased power at the knee and hip, dissimilar to the power exhibited in
the triple step performed in the Glida. This is supported by research analyzing differences in
squat jumps versus countermovement juiiackala et al. 2013)The squat jump, which in-
volves greater joint flexion and a greater time for force agraent exhibited greater joint
power at the ankle, knee and hip in this study compared to the countermovement jump. Thus, it
is reasonable to expect greater joint power during the triple step when performed in-tbleaCha
because of the greater joint fleri. This would also explain some of the differences between the
inexperienced level and the professional level, as the inexperienced level tended to perform the

triple steps with more of a bounce in the step, similar to the swing dancers.
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5.2 Secondary @tcomes Measures: Joint Moments and Joint Angles
5.2.1 Sagittal Plane Joint Angles and Moments

The most consistent differences in the thdeaensional joint angles and moments in this
study occurred between the inexperienced and professional levels. In the sagittal plane, the pro-
fessional level consistently exhibited greater peak joint flexion eoaapto the other two levels,
most commonly at the knee and hip across all dance movements. In aédiienthere were
no differences in peak knee and hip joint extension, or there was greater extension in the profes-
sional level. Together, this indiest that the professional level generally moved through a
greater range of motion at the knee and hip during stance compared to the other two levels.

At the ankle, the inexperienced level exhibited significantly less peak plantarflexion dur-
ing the BSR/BSRRTables 4.22 and 4.28) and FSLP (Table 4.37), and the RSBR/RSBRP (Ta-
bles 4.43 and 4.49) and RSFL/RSFLP (Tables 4.55 and 4.61) movements, while the professional
level displayed much greater peak plantarflexion angles. This is sensible due to the typical toe
leads that are observed in rhythm dancing. However, when moving sideways in the SSL/SSLP
(Tables 4.67 and 4.73), SSR/SSRP (Tables 4.79 and 4.85), TSL/TSLP (Tables 4.103 and 4.109),
and TSR/TSRP (Tables 4.115 and 4.121) the inexperienced level displgyéidasitly greater
peak ankle plantarflexion than the other two levels. Thisasonablgiven the way in which
the inexperienced level bounced as they stegpadingthem to remain on the ball of their foot
more. This is in line with the decreasethjpower that was observed in the inexperienced level
as well The increased joint flexion at all three joints also explains the increased absorption in the
professional level acrosiselower extremity joints compared to the inexperienced level.

Interesingly, during the ST/STP (Tables 4.91 and 4.97), the inexperienced level dis-

played significantly less peak ankle dorsiflexion compared to the professional levbkrgut
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wereno differences in peak ankle plantarflexion. The differences in dorsiflexéolikaty be-
cause th@rofessional dancers shatttheir weight over their foot completely when they stepped
forward, leading to greater ankle joint flexion, while the inexperienced participants egimain
moreover their supporting limb.

Where differences atrred between males and females in peak sagittal plane ankle an-
gles, males were observed to exhibit significantly less peak ankle plantarflexion compared to fe-
males. Though male#id display plantarflexion, the females exhibited significantly more, which
could bethe result ofemales especially female ballroom dancers, being more accustomed to
heels, lending them towards a more naturally plantarflexed foot when steppingle ballroom
dancers tend to practice and perform in heels, which would regeireto be in greater plantar-
flexion, while males tend to wear much flatter shoes, thereby reducing the amount of ankle
plantarflexion they araccustomedbo (Pilar et al. 202Q)At the knee and hip, however, males
were more likely to illustrate greater peak joint extension and less peak joint flexion than fe-
males. The increase in joint extension and decrease in joirdrfldemonstrated by the males
implies that they executed the dance movements with straighter legs than females. Additionally,
more differences occurred betwegandes in the inexperienced and recreational levels, leading
to thenotionthat as experiencadreases, sagittal plane kinematic differences between males and
females decrease, liketiue totraining.

There were a few significant differences in peak sagittal plane moraedtsp signifi-
cant differences in sagittal plane joint moments during thie 8%&ble 4.19) and SSL/SSLP (Ta-
ble 4.64 and 4.70) were detected. Most of the differences in peak sagittal plane joint moments
were observed at the knee and hip joints, with the professional level generally displaying greater

peak moments whichrecorrelaedwith the increased excursion seen at the knee and hip joints
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in the professional level. At the ankle, the inexperienced level displayed significantly greater
peak ankle dorsiflexion moments during the FSL (Table 4.31), SSR (Table 4.76), RSBR (Table
4.40, RSFL (Table 4.52), and TSR/TSRP (Tables 4.112 and 4.118).

A previous study examing thekinetics of the triple step elementswing dancé€Wells
and Yang 2021jeportedsagittal plane joint moments during the first step of the tripletbtgp
weredifferent from whatwas observed in this studgut the third step of the triple step resulted
in similar resultgWells and Yang 2021b)n the present stugdyheankledorsiflexion moment
was greater, but trenkleplantarflexion moment was smaller during the first step of the triple
stepthan inthe prior study. However, during the third step the ankle moments were similar be-
tween the two studies. The knee and hip flexion momierite present studyere mud greater
during both steps, while the knee and hip extension moments were greagepresent study
during the first step but similar across the two studies during the third step. The differences in
joint moments during the first step could be duéhtodbserved differences in the element char-
acteristics between Swing and GGha. As previously discussed, the triple step element in
swing dance is typically performed with an element of springiness to it as well as a flight phase.
The flight phase reques a greater force to clear the ground between steps one and two. In the
ChaCha, the triple step is performed in such a way that the feet are closed together between
steps one and two so no flight phase occurs. The similarities during the third steghatsel
cause participants were asked to stop moving following the completion of the third step in both
studes This shows that the triple step in the @taa andhe triple step ifswing dance can re-
sult in different kinetic patterns, despite theoreljcheing the same dance element, highlighting

the importance of examining specific dance elements from various dances.
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When betweemender differences in peak sagittal plane joint moments occurred, males
typically exhibited greater moments compared tortfegnale counterparts. Nevertheless, this
pattern was not always consistent. Interestingly, the most differences between genders occurred
in the inexperienced level, followed by the professional level, with the fewest differences be-
tween genders occurring the recreational level. It is possible that differences in the inexperi-
enced level are due to anatomical differences, while differences in the professional level are
trained. Males and females are anatomically diffefldotton and Hall 1989)which can lead to
differences in kinematicg@vlizuno et al. 2001)therefore, it is logical that there would be differ-
ences in joint forces between males and females as@aailersely, the professionals in this
study were highly trained, leading to the belief that differences in sagittal plane moments be-
tween males and females in the professional level may be the result of how males and females
areinstructedo performthedance elements.

5.2.2 Frontal Plane Joint Angles and Moments

In the frontal plane, the movements that elicited differences among levels at the ankle
were the SSR/SSRP (Tables 4.80 and 4.86), the ST/STP (Tables 4.92 and 4.98), and the
TSR/TSRP (Tables 4.6land 4.122) with the professional level exhibiting the greatest amount
of eversion and the least amount of inversion in comparison to the other two groups. All other
differences in frontal plane joint angles occurred at the knee and hip. The FSL/FSIeP4(B&b
and 4.38) and SSL/SSLP (Table 4.68 and 4.74) showed differences among levels in the peak hip
abduction angles, with the inexperienced level displaying the least amount of abduction com-
pared to the other leveladditionally, in dl movements excepghe ST/STP, the differences in
peak knee and hip abduction and adduction were always greatest in the professional level indi-

cating a greater range of motion at the knee and hip in the frontal plane in the professional level
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compared to the neprofessionblevels. This could be because professional dancers close their
feet together after each step, adnpletelyshift their weight over each limb when they step.
Such feet positioning and weight shifting strategies in the professional level likelydesuhe
increased abduction and adductanglesof the knee and hip. The ST/STP was the only move-
ment wherdhe peak hip abductioanglewas greater in the inexperienced level compared to the
recreational level.

Males demonstrated significantly greaterkpaakle inversion and knee and hip adduc-
tion, and females exhibited larger peak ankle eversion and knee and hip abduction. This could be
related to the anatomical differences between gendensales generally have wider hips
(Horton and Hall 1989)Therefore, it is possible that thexl to greater relative abducti@ngles
compared to males for a similar step width. Conversely, most of theediffes that occurred
were at the ankle and knee joints rather than the hip, however, differences in hip anatomy could
affect knee and ankle joint angles as Wilizuno et al. 2001)

Interestingly, when initiating steps with the right limb, there were no significant differ-
ences between genders in the professional lemataning the BSR/BSRP (Table 4.23 and 4.29),
SSR/SSRP (Tables 4.80 and 4.86), TSR/TSRP (Table 4.116 and 4.122), and the right step with
the RSBR/RSBRP (Table 4.44 and 4.50) and RSFL/RSFLP (Table 4.56 apd4eiled no
significant differences in peak frontal plane joint angles between genders in the professional
level. All except one of the participants in the professional level weresidg@tdominant, so
there is potential for this finding to be relatedimb dominance. lis possibleghat males and fe-
males are able to demonstrate more accurate and consistent joint angles when stepping with the

dominant limb rather than the nolominant limb.
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There were few differences in frontal plane joint momentsraexperience levels. Dur-
ing the ST/STP (Table 4.89 and 4.95), the inexperienced level displayed the greatest knee and
hip adduction moment and the smallest knee and hip abduction moment compared to the other
two levels. In all other movements, the profesal level illustrated significantly greater frontal
plane joint moments, regardless of the j@nmovementOf note, the frontal plane moments
during the third step of the triple step in the present study were similar to those reported during
the thirdstep of the triple step in a prior study that analyzed recreational swing dancers. How-
ever, the frontal plane joint moments observed during the first step of the triple step in the pre-
sant study were greater than those reported in the previous wtidi could again be the result
of characteristic differences in how the triple step element is perfdiwiells and Yang 2021b)

Between genders, males most frequently demonstrated significantly greatankleak
inversion and knee and hip adduction moments. Females generally illustrated greater peak ankle
eversion and knee and hip abduction moments. This coincides with the findings in the peak
frontal plane angles where males demonstrated larger peak avddsion and knee and hip ad-
duction, and females presented greater peak ankle eversion and knee and hip abduction. Addi-
tionally, most of the gendexssociated differences happened in the inexperienced level, with
very few differences observed between gesdethe other two levels. This further embeds the
idea that as experience increases, the variances between genders decrease, possibly due to train-
ing. Rhythm dances typically display a great deal of lower extremity movement for both genders,
and it is pasible that males may be naturally more rigid when initially learning to dance, thus,
the genderelated differences would be expected to decrease as the males learn to increase joint

excursion in the lower extremity joints.
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5.2.3 Transverse Plane Joimngles and Moments

When looking across experience levels, there were only two differences that occurred at
the ankle in the transverse plane, which werthe BSR (Table 4.24) and SSR (Table 4.81)
movementsin bothdancemovements, the professional legblowed significantly greater peak
ankle internal rotation compared to the recreational level. This was unexpected given the in-
creased foot turnout that professional dances have been seen to exhibit. When stepping with the
right limb, significant differenes were seen in the peak internal and external rotation at the knee,
with the professional dancers typically exhibiting greater external rotation and less internal rota-
tion compared to the other levels. This was observed during the BSR/BSRP (Table 4.24 and
4.30), SSR/SSRP (Table 4.81 and 4.87), the first step of the RSBR/RSBRP (Table 4.45 and
4.51), the second step of the RSFL/RSFLP (Table 4.57 and 4.63), and the TSR/TSRP (Table
4.114 and 4.120When stepping with the left limb, significant differencesevszen in the peak
internal and external rotation at the hip, with the professional dancers again exhibiting greater
external rotation and less internal rotation compared to the other levels. This was the case during
the FSL/FSLP (Table 4.36 and 4.39), $SELP (Table 4.69 and 4.75), ST (Table 4.93), the sec-
ond step of the RSBR/RSBRP (Table 4.45 and 4.51), and the first step of the RSFL/RSFLP (Ta-
ble 4.57 and 4.63). There were no differences among levels during the STP. The increased exter-
nal rotation in thgrofessional level is logical given the greater foot-towhthat is often ob-
served. However, it is unclear why the differences were seen in different joints when stepping to
different sides.

In most cases of the betwegander comparisons, male partanps demonstrated a
greater external rotation and less internal rotation of the ankle compared to females, but less ex-

ternal rotation and greater internal rotation at the hip compared to females. These differences
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were seen in the professional level during FSL/FSLP (Table 4.36 and 4.39), SSL/SSLP (Ta-
ble 4.69 and 4.75), ST/STP (Table 4.93 and 4.99), the second step of the RSBR/RSBRP (Table
4.45 and 4.51), the first step of the RSFL/RSFLP (Table 4.57 and 4.63), and the TSL/TSLP (Ta-
ble 4.105 and 4.111). terestingly, these are all the steps taken with the left foot. However, fe-
males have been previously shown to illustrate significantly greater hip rotation, particularly in-
ternal hip rotation, compared to males due to hip positi@king the increased ernhal hip rota-
tion exhibited by the males surprisi(moneau et al. 1998Jhere were no differences in the
professional level at any joint during the movements in which steps were initiated with the right
foot, which means nk@s and females in the professional level demonstrated no differences in
peak internal or external rotation at the knee joint during any of the movements. The other two
levels, on the other hand, showed a less consistent pattern of differences betweenvgénd
differences that occurred at all three lower extremity joints during all of the dance movements.
This solidifies the idea that fewer differences between males and females exist in the profes-
sional level than their neprofessional counterpartisieto training

Among experience levels, peak transverse planenuamientsvere significantly differ-
ent across levels in all movements, with more differences occurring in the movements that in-
volved multiple steps. For example, when differences were exlighile professional level gen-
erally displayed a significantly greater peak joint internal and/or external rotation moment. This
indicates that the professional level overall exhibited significantly greater joint rotation forces
compared to the other tweuels. Such a difference could bbecausef the increased rotational
excursion typically displayed by professional dancers in rhythm dafsddgionally, transverse
plane moments exhibited during the triple step in this study were similar to thosdezkhipi

swing dancerg§Wells and Yang 2021b)
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Among the three planes of motion, peak joints moments in the transverse plane showed
the fewest differences between ders, and when differences did occur, they were almost exclu-
sively in the inexperienced level. The dance movements with the greatest number of differences
between genders were the ST/STP (Table 4.90 and 4.96), and those did occur in the recreational
and pofessional levels. When differences were observed between genders, males almost always
executed the steps with greater peak internal and external rotation moments compared to fe-
males. The only movements in which males exhibited a smaller peak momergrtizd@sf were
the ST/STP (Table 4.90 and 4.96), and the TSR/TSRP (Table 4.114 and 4.120), where males dis-
played a smaller peak ankle external rotation moment compared to females in the inexperienced

level during the triple steps to the right, and in theg&iwonal level during the spot turns.

5.3 Tertiary Outcome Measure: Muscle Activity

It was anticipated that professional dancers would portray the least amount of muscle ac-
tivity compared to the inexperienced and recreational levels. This was hypothesiaede pro-
fessional dancers are the most experienced and the most practiced, so it was expected that the
steps chosen would be the easiest to perform for the professional dancers and would take less ef-
fort, thus resulting in less muscle activity. Howeubde results did not support this hypothesis.
Instead, the inexperienced level displayed the lowest level of muscle activity across almost all of
theselectednuscles (Tables 4.12441). There is potential for this to lmkie to the inexperi-
enced dancengerforming the dance movementsorrectly and potentially activating theong
muscles for the chosen dance movements.

The recreational and professional dancers generally performed the selected dance move-
ments with greater precision and tended to disatapcreased joint range of motion, such as is

often observed in rhythm dances. In contrast, the inexperienced patsoigere observed to
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move in a stiffer manner, withsmallerrange of motion at each joirgnd in a less dandike

manner. In fact, the inexperienced participants appeared to step, such as would be seen in walk-
ing, rather than dance the movements. Hawethe muscle activity observed in all three levels

of dancers was still significantly greater than the muscle activity that has been observed while
walking overgroundJafarnezhadgero et al. 2019his indicates that ballroom dance steps in

and of themselves require greater muscle activity than normal walking in the falwestibn,
regardless of howreciselythe movements may be performed. This is supported by the study
done by Cepeda and colleagues (2015), which determined that 24 rhythm dance sessions over
eight weeks resulted in increased muscle rf@speda et al. 2015J he increased muscle acti-
vation during rhythm dance elements may also be a contributing factor in the high exe
penditure, increased heart rates, and greatemvées that have been found for those that par-
ticipate in ballroom danclanksby and Reidy 1988; Lankford et al. 2014; Linakt2014;

Gomes da Cruz et al. 2017; Huang et al. 2012)

Of the five muscles analyzed bilaterally, the MG was the muscle that demonstrated the
greatest muscle activity across all three levels. Rhythm ballroom danements are supposed
to be performed with all toe leadsegardless of the direction the dancer is moving in. There-
fore, the required plantarflexion, particularly when moving backwards, is likely responsible for
the great MG activity observed in thisidy. Though not always statistically significant, the rec-
reational and professional dancers often exhibited greater MG activity than the inexperienced
level, which could also be a function of the greater foot articulation against the ground that is
typical of more experienced dancers.

Notably, the MG was the only muscle that elicited greater muscle activity during the

dance movements than during the MVICs. Though unexpected, this result has been observed in
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jumping studies as welMackala et al. 2013)t is possible that this is related to the position of
the foot. It has beenperted that the MG is more active in the-tmg position, while the lateral
gastrocnemius is more active in the-tngosition(Cibulka et al. 2017)Rhythm ballroom dance
steps are performed with a slight turnout of the foot, while the plaewanfl MVIC was per-
formed with the foot in a neutral position, which potentially resulted in a lower MVIC in the MG
than would have been achieved in a toet position, thereby leading to a peak MG result of
greater than 100 percent of the activity recdrdering the MVICIt is also possible that the
greater MG activity during the dance elements compared to the MG MVIC is a result of the knee
joint interfering in accurate collection of the MG MVIC as the MG does span both the ankle and
the knee joint. Howver, participants were instructed to only use their ankle when performing the
MVIC trials.

Among all monitored muscles, the GM, which was expected to be highly active due to its
role in hip frontal plane stabilitfConneely, Sullivan, and Edmondston 2Q@@asonly moder-
ately active for the inexperienced and recreational darenedwas one of the least active mus-
cles in the professional dancers. However, the GM became significantly more active in the pro-
fessional level during the steps involving sideways movement, which would be expected due to
its role in hip abductiofConneely, Sullivan, and Edmondston 200@&wever, the GM main-
tained approxirately the same level of activity in the other two dance levels. This is an indica-
tion that the professional dancers may be better at activating only the specific muscles needed for
particular movements, while less experienced dancers may be activatingnosates than nec-
essarylt is also reasonable that the professional dancers use their core muscles to help aid in sta-

bility and control rather than needing to activate the GM muscle.
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Of the three dance levels, the recreational dancers demonstratedtloehsistent pat-
tern of muscle activity, often with greater muscle activity illustrated than in the professional
level, though nossignificant. This could be accounted for by the most loedefined inclusion
criteriafor the recreational levelith the minimum requirement being that they had participated
in at least 50 rhythm dance exposures in the prior two e shee being nomaximum experi-
encecut-off unless they had competed professiondllyis led to the recreational category of
dancers encopassing dance experiences ranging from approximately six months to seven years
(Table 3.1). While the professional daheeel did havean even wider range of experience (28
years), their performance level was likely more similar due to the inclusionareguiring that
they must have competed professionally within the prior two years. Though recreational dancers
had more knowledge about how to perform the dance movements than the inexperienced level,
their execution of the movements and activatiorhefdppropriate muscles likely was not as ef-
ficientas the professional level. Thus, the inconsistent pattern of EMG activity in the recreational
level is hypothesized to be the result of recreational dancers trying to perform the dance elements
like the pofessionals, but not being alective which led to greater muscle activity in the recre-
ational level compared to the professional level in many elements, despite not being statistically
different. Further,the inexperienced level tended to step rather than dance the elements, leading
to a consistently low level of muscle activity compared to the recreational and professional dance
levels.

Additionally, there were very few differences in peak muscle actbgerved between
males and females within each dance level. This is likely the result of similar dance experience

between males and females within each dance level. However, it is possible that if the dance ele-
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ments were performed consecutively, as iompmlete dance, that more differences in muscle ac-
tivity would emergeln the occasions where males and females did illustrate significant differ-
ences in peak muscle activity, the males exhibaear activity leveldn all except two in-

stances. It shoulde noted that the majority of the differences that occurred between males and
females occurred in the inexperienced and recreational levels, leadingnptissiorthat

muscle activation should not exhibit many differences between males and femd&apas

strated by thelancers in th@rofessional level.

5.4Conclusions

Overall, professional dancers appeared to exhibit lower GRFs and loading rates, which
was anticipated due to the expectation that professional ballroom dancers would have better bal-
an@ and greater bodily control. In addition, professional dancers barely lift their feet off the
floor when taking steps, allowing them to further limit the forces produced. Contrary to what was
expected, professional ballroom dancers generally illustrateth igreater joint power absorp-
tion and propulsion at all three lower extremity joints. Though originally unexpected, the in-
creased joint power is reasonable given the greater articutdttbe footand interaction that
professional dancers have with thence flooy as well as the greater range of motion at the
lower extremity jointsThis interaction also occurs because professional ballroom dancers will
use the floor to pushff rather than picking their foot up and stepping, in addition to immedi-
atelygetting over their stepping limb and executing a complete weight change with each step.

In terms of joint angles and moments, professionals demonstrated a greater joint range of
motion at the ankle, knee, and hip during most of the movements. This vwsaded due to the

greater exaggeration of movements that professional dancers typically display when training and
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performing. However, there were fewer differences between males and females in the profes-
sional level than were expected, since female mow&riend to appear much flashier and more
exaggerated compared to malkss possible that this is the illusion that professional dancers

tend to create when performing because of the dresses worn and the styling that is incorporated.
In addition, when ififerences were observed, the professional level, and sometimes the recrea-
tional level, tended to exhibit greater joint momenthatower extremity joints compared to the
inexperienced level. It is possible that this resulted from the inexperiencédtigyang in dif-

ferent directions, rather than dancing the movements, because they did not knowlhbasto

been reported that experienced and less experienced dancers execute movements differently, as
was reported previously in the Gdna(Chang et al. 2019Y herefore, these results support the

idea that there aikey differences in the execution of ballroom dance elements by dancers with
different levels of experienc&hese resultalsoindicate thatalthoughballroom dance appear

to be gentle and graceful, thergyreater joint loading that occurs at high llsyand professional
dancers are simply excellent at making the dances look easy and efféitletesiakis and

Jamurtas 2004)

Further, recreational and professional dancers demonstrated significantly greater muscle
activity compared to the inexperienced level, which could be due to differences in stepping ver-
sus dancing the elemengs well as thdifferences in joint range of motion among the levels
Neverthelessall three levels displayed muscle activity that was greater than is typically observed

in walking, illustrating the benefits of ballroom dance on muscle atabiv

5.5Implications and Future Directions

These results illustrate several differences among experience levels that may be taken

into account when considering the training and performance of dancers. The results also imply
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the safe, and potentially very beneficial, implementatibballroom dance in different popula-
tions that may struggle with traditional forms of exercise due to the potential to decrease GRFs
and increase muscle activity.

Compared to other forms of dance, ballroom danceaiguedue to the partnership in-
volved, as well as the wide variety of different dance forms within the genre. With this under-
standing, it can be challenging to relate the biomechanics of ballrooratdahe biomechanics
of other forms of dance. For examplestady analyzing the leap over in Irish dance found joint
moments thatveresignificantly greater than the moments illustrated in this s{Wdid,

Grealish, and Hopper 2017)hough ballroom dance does have more advanced moves than those
analyzed in this study, the partnership would greatly affect the execution of such a leap. On the
other hand, moments discovered itap dance study were more similar to those observed in the
present studyhowever, ballroom dan@&ementdravel while tap steps are generally performed

in place(Mayers et al. 2010)his makes it essential to conduct biomecbalresearch that will
further our understanding of the ballroom dance gérires. knowledge isundamentafor im-

proving ballroom dance performance and teachprgvening ballroom danceelatedinjuries,
andimplemening ballroom dance as an interventim therehabilitation field

This studypresents the pioneer stepatmalyzeballroom dane from the biomechanical
perspective. However, jirovidesuswith alimited portion of the information we need ¢om-
prehensivelyunderstand the biomechanics asstea with ballroom darec Fuure studiesana-
lyzing different ballroom dance elemeit® essential in order to understand the biomechanics
involved in different ballroom dance forms and the various ballroom dance elements that are in-

corporated into thosgance formsln addition, his study focused on healthy, young adits.
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ture studies should incorporate healthy older adults, as they make up a large portion of the recre-
ational ballroom dance population. Additionally, individuals wigurological, motor, or physi-

cal ailments should be studied in order to determine how ballroom dance training may provide
benefits that could improve health, mobility, and/or quality of Farther, it is essential that we
collect more information regardy injuries associated with ballroom dance, such as the location

of the injury, the cause of the injury, and the type of injury that occurred. In this manner, it may
be possible to bettéargetthe biomechanical factors related to ballroom dance injurieis in-
formation is critical in order to learn how to train dancers efficiestig deploy ballroom dance

in rehabilitatve settingswhile avoidingpotentialinjuries
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APPENDICES

Appendix A: Health and Dancing Experience Forms

Georgia State University £Biomechanics Laboratory
Health/Dance Information

Subject ID

Gender: Male  Female

Age: __ Height: Weight: Dominant leg:

Whom to contact in a case efnergency Ph#

Health Information

1. Have you ever been diagnosed as having any of the following conditions?

Yes No If yes, please put approximate year of onset in space provided.
Neuropathies Other neurological conditions

Osteoporosis Other movement disorders

Rheumatoid arthritis Other arthritic conditions

2. Have you ever been diagnoseddaving any of the following conditions?

Yes No If yes, please describe what kind.

Joint replacement

Uncorrected visual problems

3. Do you currently suffer any of the following symptoms in your legs or feet? Please check the
space of all that apply.

Numbness Tingling Arthritis Swelling

4. How would you describe your health?

Excellent Very good Good Fair Poor
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Dance History

1. How many days per week do you exercise?
One__ Two ___ Three ___ Four Five Six Seven

2. How many days per week do yodance?
One  Two ___ Three ___ Four Five Six Seven

3. How many hours do you dance each day?

4. How many hours do youdanceeachweek?

6. How long have you been dancing at this volume?

7. How many months have you be&ndancing?

8. Do you have any experience with rhythm dances (Swing, Rumba, Cha Cha, Salsa, etc.)?
Yes No

If yes, explain

9. Have you ever competed as a professional dancef@s No

If yes, explain

10. Have you had dower extremity injury in the past 2 years? Yes No

If yes, please list when this occurred and briefly explain condition or injury
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Appendix B: lllustration of the five rhythm ballroom dance steps

Step 11 Forward Step

The participant prepares to push off the

right foot onforce plate 2.

The patrticipant lands on the left foot on
force plate 1 and hovers the right foot off

the ground.



Step 1.2 Backward Step

410

The participant prepares to push

off the left foot on force plate. 1

The participant lands on thight
foot on force plate 2 and hovers

the left foot off the ground.



Step 2.1 Side Step to the Right

411

The participant prepares to pu

off the left foot on force plate 2

The participant lands on the
right foot on force plate 1 and
hovers the leftoot off the

ground.
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Step 2.2 Side Step to the Left

The patrticipant prepares to pu
off the right foot on force plate

1.

The participant lands on the le
foot on force plate 2 and hovel

the right foot off the ground.



Step 3.1 Rock Step-orward
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The participant prepares to pus
off the right foot on force plate 2

and rock forward.

The participant rocks forward
and lands on the left foot on
force plate 1 and prepares to

push off again.

The participant lands on the rig|
foot onforce plate 2 and hovers

the left foot off the ground.



Step 3.2 Rock Step Backward
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The participant prepares to pu
off the left foot on force plate 1

and rock back.

The participant rocks back and
lands on the right foot on force
plate 2 angrepares to push oft

again.

The participant lands on the le
foot on force plate 1 and hover

the right foot off the ground.



Step 4.1 Triple Step to the Right

415

The participant prepares to initi-
ate the first of the three steps to

the right.

The participant steps with the
first foot and lands on force platt

2 with the right foot.

The patrticipant brings the left
foot to meet the right foot on

force plate 2 and changes weigl

The participant takes the third
step to the right and lands on

force plate 1 with the right foot
and hovers the left foot off the

ground.



Step 4.2 Triple Step to the Left
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The participant prepares to initi-
ate the first of the three steps tc

the left.

The patrticipant steps with the
first foot and lands oforce plate

1 with the left foot.

The participant brings the right
foot to meet the left foot on forc:

plate 1 and changes weight.

The participant takes the third
step to the left and lands on forc
plate 2 with the left foot and hov

ers the right foboff the ground.



Step 5. Spot Turn

417

The participant prepares to initiate the spc

turn with both feet on force plate 2.

The participant steps forward with the left

foot and lands on force plate 1.

The participant transfers weight to the left

foot and pivots 180 degrees.

The participant transfers weight back to th

right foot on force plate 2.

The participant pivots 180 degrees again ¢
replaces the left foot on force plate 2, retu

ing to the initial starting position.
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Appendix C: Outcome measures which violate the normal distribution assumption and were analyzegbasanuetric approaches
(KruskalWallis for between level comparisons and Maihitney for between gender comparisons).

Movement Primary Secondary Tertiary

Backward step on the right (BSR) Force Joint Moment EMG
GRF Ankle dorsiflexion Tibialis Anterior
Loading rate Ankle plantarflexion Medial Gastrocnemius
Joint Power Knee flexion VastusLateralis
Ankle absorption Knee extension Biceps Femoris
Ankle propulsion Hip flexion Gluteus Medius

Knee absorption
Knee propulsion
Hip absorption
Hip propulsion

Hip extension

Ankle inversion
Ankle eversion

Knee adduction
Knee abduction

Hip adduction

Hip abduction

Ankle internal rotation
Ankle external rotation
Knee internal rotation
Hip internal rotation
Hip external rotation
Joint Angle

Ankle plantarflexion
Ankle dorsiflexion
Knee extension

Hip extension

Ankle eversion

Knee abduction

Hip abduction

Hip adduction

Knee internal rotation
Hip external rotation

Backward step on the right with a
partner (BSRP)

Force

GRF
Loading rate
Joint Power

Joint Moment
Ankle dorsiflexion
Ankle plantarflexion
Knee flexion

EMG

Tibialis Anterior
Medial Gastrocnemius
Vastus Lateralis
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Ankle absorption
Ankle propulsion
Knee absorption
Knee propulsion
Hip propulsion

Knee extension

Hip flexion

Hip extension

Ankle inversion

Ankle eversion

Knee adduction

Knee abduction

Hip adduction

Ankle internal rotation
Ankle external rotation
Knee internal rotation
Knee external rotation
Hip internal rotaibn
Hip external rotation
Joint Angle

Ankle plantarflexion
Ankle dorsiflexion
Knee extension

Knee flexion

Hip flexion

Ankle eversion

Knee abduction

Hip abduction

Hip adduction

Ankle external rotation
Ankle internal rotation
Knee external rotation
Kneeinternal rotation

Biceps Femoris

Forward step on the left (FSL)

Force

Loading rate
Joint Power
Ankle absorption
Ankle propulsion
Knee absorption
Knee propulsion
Hip absorption
Hip propulsion

Joint Moment

Ankle dorsiflexion
Ankle plantarflexion
Knee flexion

Knee extension

Hip flexion

Ankle inversion

Knee adduction

Knee abduction
Ankle internal rotation
Ankle external rotation
Knee internal rotation

EMG

Tibialis Anterior
Medial Gastrocnemius
Vastus Lateralis
Biceps Femoris
Gluteus Medius
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Knee external rotation
Hip internalrotation
Joint Angle

Knee flexion

Ankle eversion

Knee abduction

Hip abduction

Ankle external rotation
Ankle internal rotation
Knee internal rotation
Hip external rotation

Forward step on the left with a Force Joint Moment EMG
partner (FSLP) NA NA Tibialis Anterior
Joint Power Joint Angle Medial Gastrocnemius
NA Ankle plantarflexion Vastus Lateralis
Ankle eversion Biceps Femoris
Knee abduction Gluteus Medius
Knee adduction
Hip abduction
Ankle external rotation
Knee external rotation
Kneeinternal rotation
Hip external rotation
Rock step back on the right Force Joint Moment EMG
(RSBR) GRF 1 Ankle dorsiflexion 1 Tibialis Anterior 1
GRF 2 Ankle plantarflexion 1 Tibialis Anterior 2

Loading rate 1
Loading rate 2
Joint Power

Ankle absorption 1
Ankle propulsion 1
Ankle absorption 2
Ankle propulsion 2
Knee absorption 1
Knee propulsion 1
Knee absorption 2
Knee propulsion 2
Hip absorption 1
Hip propulsion 1
Hip absorption 2

Ankle dasiflexion 2
Knee flexion 1
Knee extension 1
Knee flexion 2
Knee extension 2
Hip flexion 1

Hip extension 1
Hip flexion 2

Hip extension 2
Ankle inversion 1
Ankle eversion 1
Ankle inversion 2
Knee adduction 1
Knee abduction 1

Medial Gastronemius 1

Medial Gastrocnemius 2

Vastus Lateralis 1
Vastus Lateralis 2
Biceps Femoris 1
Biceps Femoris 2
Gluteus Medius 1
Gluteus Medius 2
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Hip propulsion 2

Knee adduction 2

Hip adduction 1

Hip abduction 1

Ankle internal rotation 1
Ankle external rotation 1
Ankle internal rotation 2
Knee internal rotation 1
Knee external rotation 1
Knee internal rotation 2
Hip internal rotation 1
Hip external rotation 1
Hip internalrotation 2
Hip external rotation 2
Joint Angle

Ankle plantarflexion 1
Knee flexion 2

Ankle eversion 1

Ankle inversion 1

Ankle eversion 2

Knee abduction 1

Knee abduction 2

Knee adduction 2

Hip abduction 1

Hip adduction 1

Hip abduction 2

Ankle external rotation 1
Ankle internal rotation 1
Ankle external rotation 2
Ankle internal rotation 2
Knee external rotation 1
Knee internal rotation 1
Knee external rotation 2
Knee internal rotation 2

Rock step back on the right with a  Force

partner (RSBRP)

GRF 1

Loading rate 1
Joint Power

Ankle absorption 1
Ankle propulsion 1
Knee absorption 1

Joint Moment

Ankle dorsiflexion 1
Ankle plantarflexion 1
Knee flexion 1

Knee extension 1

Hip flexion 1

Hip extension 1

EMG

Tibialis Anterior 1
Tibialis Anterior 2
Medial Gastrocnemius 1
Medial Gastrocnemius 2
Vastus Lateralis 1
Vadus Lateralis 2
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Knee propulsion 1
Hip absorption 1
Hip propulsion 1

Ankle inversion 1

Ankle eversion 1
Kneeadduction 1

Knee abduction 1

Hip adduction 1

Hip abduction 1

Ankle internal rotation 1
Ankle external rotation 1
Knee internal rotation 1
Knee external rotation 1
Hip internal rotation 1
Hip external rotation 1
Joint Angle

Ankle plantarflexion 1
Ankle plantarflexion 2
Knee flexion 2

Hip extension 1

Hip flexion 1

Ankle eversion 1

Ankle eversion 2

Knee abduction 1

Knee adduction 2

Hip abduction 1

Hip adduction 1

Hip abduction 2

Hip adduction 2

Ankle external rotation 1
Ankle external rotation 2
Knee external rotation 1
Knee internal rotation 1
Knee external rotation 2
Knee internal rotation 2
Hip external rotation 2

Biceps Femoris 1
Biceps Femoris 2
Gluteus Medius 1
Gluteus Medius 2

Rock step forward on the left
(RSFL)

Force

GRF 1

GRF 2

Loading rate 1
Loading rate 2
Joint Power

Ankle absorption 1

Joint Moment

Ankle dorsiflexion 1
Ankle dorsiflexion 2
Ankle plantarflexion 2
Knee flexion 1

Knee extemion 1
Knee flexion 2

EMG

Tibialis Anterior 1
Tibialis Anterior 2
Medial Gastrocnemius 1
Medial Gastrocnemius 2
Vastus Lateralis 1
Vastus Lateralis 2
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Ankle propulsion 1
Ankle absorption 2
Ankle propulsion 2
Knee absorption 1
Knee propulsion 1
Knee absorption 2
Knee propulsion 2
Hip absorption 1
Hip propulsion 1
Hip absorption 2
Hip propulsion 2

Knee extension 2

Hip flexion 1

Hip extension 1

Hip flexion 2

Hip extension 2

Ankle inversion 1

Ankle eversion 1

Ankle inversion 2

Ankle eversion 2

Knee adduction 1

Knee adduction 2

Knee abduction 2

Hip adduction 1

Hip adduction 2

Ankle internal rotation 1
Ankle external rotation 1
Ankle internal rotation 2
Ankle external rotation 2
Knee internal rotation 1
Knee external rotation 1
Knee internal rotation 2
Knee external rotation 2
Hip internal rotation 1
Hip external raation 1
Hip internal rotation 2
Hip external rotation 2
Joint Angle

Ankle plantarflexion 2
Knee flexion 1

Knee extension 2

Hip extension 1

Ankle eversion 1

Ankle eversion 2

Knee abduction 1

Knee abduction 2

Knee adduction 2

Hip abduction 1

Hip abduction 2

Hip adduction 2

Ankle external rotation 1

Biceps Femoris 1
Biceps Femoris 2
Gluteus Medius 1
Gluteus Medius 2
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Ankle internal rotation 1
Ankle external rotation 2
Ankle internal rotation 2
Knee internal rotation 1
Knee internal rotation 2
Hip external rotation 1
Hip external rotation 2

Rock step forward on the left with

a partner (RSFLP)

Force

GRF 2

Loading rate 1
Joint Power

Ankle absorption 2
Ankle propulsion 2
Knee absorption 2
Knee propulsion 2
Hip absorption 2
Hip propulsion 2

Joint Moment

Ankle dorsiflexion 2
Ankle plantarflexion 2
Knee flexion 2

Knee extension 2

Hip flexion 2

Hip extension 2

Ankle inversion 2
Ankle eversion 2

Knee adduction 2
Knee abduction 2

Hip adduction 2

Hip abduction 2

Ankle internal rotation 2
Ankle external rotation 2
Knee internal rotation 2
Knee external rotation 2
Hip internal rotation 2
Hip external rotation 2
Joint Angle

Ankle plantarflexion 1
Ankle plantarflexion 2
Knee extension 2

Hip extension 2

Ankle eversion 1

Ankle eversion 2

Ankle inversion 2

Knee abduction 1
Knee adduction 1
Knee abduction 2
Knee adduction 2

Hip abduction 1

Hip abduction 2

EMG

Tibialis Anterior 1
Tibialis Anterior 2
Medial Gastrocnemius 1
Medial Gastrocnemius 2
Vastus Lateralis 1
Vastus Lateralis 2
Biceps Femoris 1
Biceps Femoris 2
Gluteus Medius 1
Gluteus Medius 2
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Hip adduction 2
Ankle external rotation 1
Ankle external rotation 2

Ankle internal rotation 2
Knee internal rotation 1

Knee external rotation 2

Knee internal rotation 2
Hip internal rotation 1
Hip external rotation 2

Side step to the left (SSL)

Force

GRF

Loading rate
Joint Power
Ankle absorption
Ankle propulsion
Knee absorption
Knee propulsion
Hip absorption
Hip propulsion

Joint Moment

Ankle dorsiflexion
Ankle plantarflexion
Knee flexion

Knee extension

Hip flexion

Hip extension

Ankle inversion

Ankle eversion

Knee adduction

Knee abduction

Hip adduction

Ankle internal rotation
Ankle external rotation
Knee internal rotation
Knee external rotation
Hip internal rotation
Hip external rotation
Joint Angle

Ankle eversion

Knee abduction

Knee adduction

Hip adduction

Ankle external rotation
Ankle internal rotation
Hip external rotation

EMG

Medial Gastrocnemius
Biceps Femoris
Gluteus Medius

Side step to the left with a partner  Force Joint Moment EMG

(SSLP) GRF Ankle dorsiflexion Tibialis Anterior
Loading rate Knee flexion Medial Gastrocnemius
Joint Power Knee extension Vastus Lateralis
Ankle absorption Hip flexion Biceps Femoris
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Ankle propulsion
Knee absorption
Knee propulsion
Hip absorption
Hip propulsion

Hip extension

Ankle inversion

Ankle eversion

Knee adduction

Hip adduction

Hip abduction

Ankle internal rotation
Knee internal rotation
Hip internalrotation
Hip external rotation
Joint Angle

Knee flexion

Hip extension

Hip flexion

Ankle eversion

Ankle external rotation
Ankle internal rotation
Knee external rotation
Knee internal rotation
Hip external rotation
Hip internal rotation

Gluteus Medius

Side step to the right (SSR)

Force

GRF

Loading rate
Joint Power
Ankle absorption
Ankle propulsion
Knee absorption
Knee propulsion
Hip absorption
Hip propulsion

Joint Moment

Ankle dorsiflexion
Ankle plantarflexion
Knee flexion

Knee extension

Hip flexion

Hip extension

Ankle inversion

Knee adduction
Ankle internal rotation
Ankle external rotation
Knee internal rotation
Hip internal rotation
Hip external rotation
Joint Angle

Ankle plantarflexion
Ankle dorsiflexion

Hip extension

Ankle eversion

EMG

Medial Gastrocnemius
Vastus Lateralis
Biceps Femoris
Gluteus Medius
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Hip abduction
Ankle internal rotation
Knee external rotation

Side step to the right with a part-
ner (SSRP)

Force

GRF

Loading rate
Joint Power
Ankle absorption
Ankle propulsion
Knee absorption
Knee propulsion
Hip absorption
Hip propulsion

Joint Moment

Ankle dorsiflexion
Ankle plantarflexion
Knee flexion

Hip extension

Ankle inversion

Hip adduction

Ankle internalrotation
Ankle external rotation
Knee internal rotation
Knee external rotation
Hip internal rotation
Hip external rotation
Joint Angle

Ankle eversion

Hip adduction

Ankle external rotation
Ankle internal rotation
Knee external rotation

EMG

Tibialis Anterior
Medial Gastrochemius
Vastus Lateralis
Biceps Femoris
Gluteus Medius

Spot turn (ST)

Force

GRF

Loading rate
Joint Power
Ankle absorption
Ankle propulsion
Knee absorption
Knee propulsion
Hip absorption
Hip propulsion

Joint Moment

Ankle dorsiflexion
Knee extension

Hip extension

Ankle inversion

Knee abduction

Hip abduction

Ankle external rotation
Knee internal rotation
Knee external rotation
Hip internal rotation
Hip external rotation
Joint Angle

Ankle plantarflexion
Knee flexion

Ankle evasion

Knee abduction

Hip external rotation

EMG

Tibialis Anterior
Medial Gastrocnemius
Vastus Lateralis
Biceps Femoris
Gluteus Medius
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Spot turn with a partner (STP)

Force

Loading rate
Joint Power
Ankle absorption
Knee absorption
Knee propulsion
Hip absorption
Hip propulsion

Joint Moment

Ankle dorsiflexion
Ankle plantarflexion
Knee flexion

Knee extension

Hip flexion

Ankle inversion

Knee adduction

Hip adduction

Hip abduction

Ankle internal rotation
Ankle external rotation
Knee external rotation
Hip internal rotation
Joint Angle

Ankle dorsiflexion
Knee flexion

Ankle eversion

Knee abduction

Hip abduction

Knee external rotation
Hip external rotation

EMG

Tibialis Anterior
Medial Gastrocnemius
Vastus Lateralis
Biceps Femoris
Gluteus Medius

Triple step to the left (TSL)

Force

GRF 3

Loading rate 1
Loading rate 3
Joint Power

Ankle absorption 1
Ankle propulsion 1
Ankle absorption 3
Ankle propulsion 3
Knee absorption 1
Knee propulsion 1
Knee absorption 3
Knee propulsion 3
Hip absorption 1
Hip propulsionl
Hip propulsion 3

Joint Moment
Ankle dorsiflexion 1
Ankle dorsiflexion 3
Knee flexion 1
Knee flexion 3
Knee extension 3
Hip flexion 1

Hip extension 1

Hip flexion 3

Hip extension 3
Ankle inversion 1
Ankle eversion 1
Ankle inversion 3
Ankle eversion 3
Knee adduction 3
Hip adduction 1
Hip adduction 3
Ankle internal rotation 1

EMG

Tibialis Anterior 1
Tibialis Anterior 3
Medial Gastrocnemius 1
Medial Gastrocnemius 3
Vastus Lateralis 1
Vastus Lateralis 3
Biceps Femoris 1
Biceps Femoris 3
Gluteus Medius 1
Gluteus Medius 3
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Ankle external rotation 1
Ankle internal rotation 3
Ankle external rotation 3
Knee internal rotation 1
Knee external rotation 1
Knee internal rotation 3
Knee external raition 3
Hip internal rotation 1
Hip external rotation 1
Hip internal rotation 3
Hip external rotation 3
Joint Angle

Ankle plantarflexion 1
Ankle plantarflexion 3
Ankle dorsiflexion 3
Knee extension 3

Hip flexion 1

Ankle eversion 1

Ankle eversion 3
Kneeabduction 1

Hip abduction 1

Hip adduction 1

Hip abduction 3

Ankle external rotation 1
Ankle internal rotation 1
Ankle external rotation 3
Ankle internal rotation 3
Knee external rotation 1
Knee external rotation 3
Hip external rotation 1
Hip external rotabn 3

Triple step to the left with a part-
ner (TSLP)

Force

GRF 1

GRF 3
Loading rate 1
Loading rate 3
Joint Power

Joint Moment
Ankle dorsiflexion 1
Ankle dorsiflexion 3
Knee flexion 1
Knee flexion 3
Knee extension 3

EMG

Tibialis Anterior 1
Tibialis Anterior 3
Medial Gastrocnemius 1
Medial Gastrocnemius 3
Vastus Lateralis 1

Ankle propulsion 1 Hip flexion 1 Vastus Lateralis 3
Ankle absorption 3 Hip extension 1 Biceps Femoris 1
Ankle propulsion 3 Hip flexion 3 Biceps Femoris 3
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Knee absorption 1
Knee propulsion 1
Knee absorption 3
Knee propulsion 3
Hip absorption 1
Hip propulsion 1
Hip absorption 3
Hip propulsion 3

Hip extension 3

Ankle inversion 1

Ankle eversion 1

Ankle inversion 3

Ankle eversion 3

Knee adduebn 1

Knee adduction 3

Knee abduction 3

Hip adduction 1

Hip adduction 3

Ankle internal rotation 1
Ankle external rotation 1
Ankle internal rotation 3
Ankle external rotation 3
Knee internal rotation 1
Knee external rotation 1
Knee internal rotation 3
Knee external rotation 3
Hip internal rotation 1
Hip external rotation 1
Hip internal rotation 3
Hip external rotation 3
Joint Angle

Ankle plantarflexion 1
Ankle dorsiflexion 1
Ankle plantarflexion 3
Knee flexion 3

Ankle eversion 1

Ankle inversion 1

Ankle eversion 3

Hip abduction 3

Ankle external rotation 1
Ankle internal rotation 1
Ankle external rotation 3
Knee external rotation 1
Knee external rotation 3
Knee internal rotation 3
Hip external rotation 1
Hip external rotation 3

Gluteus Medius 1
Gluteus Medius 3

Triple step to the right (TSR)

Force

Joint Moment

EMG
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GRF 1

GRF 3

Loading rate 1
Loadingrate 3
Joint Power

Ankle absorption 1
Ankle propulsion 1
Ankle absorption 3
Ankle propulsion 3
Knee absorption 1
Knee propulsion 1
Knee absorption 3
Knee propulsion 3
Hip absorption 1
Hip propulsion 1
Hip absorption 3
Hip propulsion 3

Ankle dorsiflexion 1
Ankle plantarflexion 1

Knee flexion 1
Knee extension 1
Knee extension 3
Hip flexion 1

Hip extension 1
Hip flexion 3

Hip extension 3
Ankle inversion 1

Tibialis Anterior 1
Tibialis Anterior 3
Medial Gastrocnemius 1
Medial Gastrocnemius 3
Vastus Lateralis 1
Vastus Lateralis 3
Biceps Femoris 1
Biceps Femoris 3
Gluteus Medius 1
Gluteus Medius 3

Ankle eversion 1

Ankle inversion 3

Ankle eversion 3

Knee adduction 1

Knee abduction 1

Knee adduction 3

Hip adduction 1

Hip abduction 1

Hip abduction 3

Ankle internal rotation 1
Ankle external rotation 1
Ankle internal rotation 3
Ankle external rotation 3
Knee internal rotation 1
Knee external rotation 1
Knee internal rotation 3
Kneeexternal rotation 3
Hip internal rotation 1
Hip external rotation 1
Hip internal rotation 3
Hip external rotation 3
Joint Angle

Ankle dorsiflexion 1
Ankle plantarflexion 3
Ankle dorsiflexion 3
Knee extension 1

Knee flexion 1

Knee extension 3

Knee flexion 3

Ankle eversion 1
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Ankle eversion 3

Ankle inversion 3

Knee adduction 3

Hip abduction 1

Hip adduction 1

Hip abduction 3

Ankle external rotation 1
Ankle internal rotation 3
Knee external rotation 1
Knee external rotation 3
Knee internal rotation 3

Triple step to the right with a part-
ner (TSRP)

Force

GRF 1

GRF 3

Loading rate 3
Joint Power

Ankle absorption 1
Ankle propulsion 1
Ankle absorption 3
Ankle propulsion 3
Knee absorption 1
Knee propulsion 1
Knee absorption 3
Knee propulsion 3
Hip absorption 1
Hip propulsion 1
Hip absorption 3
Hip propulsion 3

Joint Moment

Ankle dorsiflexion 1
Ankle dorsiflexion 3
Ankle plantarflexion 3
Knee flexion 1

Knee extension 1

Knee flexion 3

Knee extension 3

Hip flexion 1

Hip extension 1

Hip flexion 3

Ankle inversion 1

Ankle eversion 1

Ankle inversion 3
Kneeadduction 1

Knee abduction 1

Hip adduction 1

Hip abduction 1

Hip adduction 3

Ankle internal rotation 1
Ankle external rotation 1
Ankle internal rotation 3
Ankle external rotation 3
Knee internal rotation 1
Knee internal rotation 3
Hip internal rotation 1
Hip external rotation 1
Hip internal rotation 3
Hip external rotation 3

EMG

Tibialis Anterior 1
Tibialis Anterior 3
Medial Gastrocnemius 1
Medial Gastrocnemius 3
Vastus Lateralis 1
Vastus Laterali8

Biceps Femoris 1
Biceps Femoris 3
Gluteus Medius 1
Gluteus Medius 3
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Joint Angle

Ankle plantarflexion 1
Ankle dorsiflexion 1
Ankle plantarflexion 3
Knee extension 1
Knee flexion 1

Knee flexion 3

Ankle eversion 1
Ankle inversion 1
Ankle eversion 3
Ankle inversion 3

Hip abduction 1

Hip adduction 1

Hip abduction 3

Hip adduction 3

Knee internal rotation 1

Hip external rotation 3
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Appendix D: Pilot Study

A pilot study was conducted to test the protocol and recruitment capacity. We recruited
and screened 34 participants between August 2019 and March 2020. Initially, the study began
with the focus on individuals with experience in any rhythm dance (SwirgbRuSalsa, Cha
Cha). However, after recruiting the first set of participants with experience in swing dancing
only, it came to our attention that those individuals fit the amateur category for the swing dance
related elements but fit the inexperienceagaty for the remaining three dance elements, and
thus were excludedo, the research was refocused to individuals with experience in all five
rhythm dance elements. Because swing dance and rhythm ballroom dance are similar in some
movements, we used tdata collected from the swing dancers to estimate the sample size for
this project. The data from this pilot study was not included in the dissertation.

The triplestep movement was collected and analyzed by following the protocol outlined
in Chapter 3. The triple step is one of the most common elements in both swing dancing and the
ChaCha although not performed identically in both daneemd translats the syncopated
rhythm of the music into body movement (Appendix D, Figure 1). It requires taking a small step
to the side with one foot, bringing the second foot together to meet the first foot, and then taking
a larger step to the side again with thstffoot. In swing dance, this step is performed in an up-
beat manner with an element of bounce to it where after the first step to the side, dancers often
hop to replace the first foot with the second foot before moving into the third step, which can
leadto a brief flight phase between the first and second steps. However, this hop does not tend to
occur in the Ch&ha. Given the representative features of the triple step element in swing
dance, it is significant to systematically analyze the mechawiadirlg associated with each of

the three steps in the triple step movement.



435

We addressed two hypotheses with this pilot study, one of which corresponds with the
second hypothesis of the main dissertation.

1) Men and women will demonstrate different movenyatterns that may alter their
respective risks for injury (Hypothesis 2 in the main dissertation project).

2) Dancing individually versus with a partner will exhibit few differences in mechanics
and muscle activity.

Methods

Participants
Eightrecreational swing dancetst male (age: 33.5 * 4.8 years; height: 1.78 + 0.05m;
mass: 75.8 = 6.6kg; dance experience: 2.8 + 1.5 years) and 4 female (age: 28.2 + 3.1 years;
height: 1.67 £ 0.06m; mass: 71.4 £ 18.5kg; dance experience: 5.4 + 3.9 yehw)t anty
known cardiovascular, neurological, or musculoskeletal conditions, participated in the present
study. Participants were considered recreational dancers if they had completed 50 lessons/ses-
sions/exposures of swing dancing within the previous yea@ahdd not competed professionally.
All participants signed a written informed consent document before their participation in the
study, approved by the Institutional Review Board at Georgia State University.
Protocol
After changing into tightly fitted clkbhing and standardized socks (Under Armour, Balti-
PRUH O SDUWLFLSDQWVY DQWKURSRPHWULF-nitdtB VXUHPHQV
warm X S UHWURUHIOHFWLYH PDUNHUYVY ZHUH DSSOLHG WR DQ
body based on a modifiddcon Plugin-Gait marker set.
Participants performed a triple step to either the right or left with and without a partner

three times each in a random order. The triple step was performed such that the first and the sec-
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ond steps landed on the first foqgate, and the third step landed on the second force plate (Ap-
pendix B, Steps 4.1 and 4.2). To closely mimic the momentum that is typical of swing dancing,
participants first performed a rock step first and then immediately went into the triple step.

Threedimensional lower extremity kinematics were collected via the markers by an 8
camera motion capture system (Vicon, UK) at 100Hz. The GRF was gathered by two force
plates at 1000Hz, synchronized with the motion capture system.

The motion capture proceddr ZDV DUUDQJHG WR JDWKHU GDQFHUVY I
individually and partnered. Specifically, dancers came to the data collection in pairs. They per-
formed the triple steps in the following order: the first individual completed the triple stéps wi
all markers, followed by the two individuals together but only the first participant with markers
attached. The markers were then switched to the second participant whereby data was collected
paired again, followed by the second participant individually
Data Reduction and Statistical Analysis

The data collected were processed and analyzed using the approach established in Chap-
ter 3. Variables of interest that were calculated for this pilot study were the vertical GRF, loading
rate, lower extremity joinpower absorption and propulsion, and lower extremity joint moments
during the landing phase.

Marker paths and GRF were all lgvass filtered using fourtbrder, zerdag Butterworth
filters with a cutoff frequency of 7 and 30Hz respectively (Pai et2@06). The centers of pres-
sure of both feet were determined from the GRF. Joint centers were calculated from the filtered
marker paths and measured anthropometric parameters. Angle and angular velocity in three
planes were determined for bilateral lowenbi joints based on the joint center data using in-

verse kinematics. Resultant joint moments of bilateral ankle, knee, and hip joints in three planes
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were calculated based on the filtered GRF, center of pressure, and joint angular parameters using
inverse dyamics in conjunction with gender dependent segmental inertial parameters. The
power was calculated as the dot product of the tieensional moment and angular velocities
for each joint.
The timing of touchdown (TD) and liftoff (LO) of each of the #histeps were deter-
mined manually based on the kinematics of the foot. The duration of the stance phase for each
step was the time elapsed from TD to LO of the respective step. The following kinetic measure-
ments were determined for the stance phase ofstaphThe peak vertical GRF was the maxi-
mum value of the vertical component of the GRF and normalized to body weight (BW). The
loading rate was the slope of the vertical GRF from each TD to the peak vertical GRF and ex-
pressed in BW/s (Figure 2a). Peak poalesorption and propulsion were determined as the max-
imum and minimum values of the joint power and normalized to body mass (W/kg). The peak
moment for each joint in all three planes was identified in both directions (extension/flexion, ab-
duction/adductin, internal/external rotation) and normalized to body mass (Nm/kg). Average
values of each outcome variable over three trials were calculated for each of the three steps. A
custom MATLAB (Mathworks, MA) program was developed to conduct all calculations.
Outcome measurements were reported in mesgandard deviation (SD). To test the first
hypothesis, independentests were run to compare measurements between gebulenscom-
parisons were made for each of the three steps in both directidhs (ight and left)To test
thesecondhypothesis, pairetitests were used to compare the outcome measurements between
dancing conditions: with vs. without a partn@smparisons weragainmade for each of the
three steps in both directions (to the tighd left).SPSS 25 (IBM, NY) was used with a signifi-

cance level of.=0.05.
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Appendix D Figure 1.Representative body movement sequences of a triple step to the left by a
participant and the illustration of the force plategetWhen triple stepping to the left, as illus-
trated here, participants stepped the left foot (in green) onto the firsplate€a), then brought

the right foot (in red) to meet the second foot with a slight hop and a flight (if)atiee right

foot replaced the left foot on the first force plétl and then the left foot was stepped onto the
second force plate where tharficipants were asked to end the movement and(dal#Vhen

triple stepping to the right, the sequence of the force plates was flipped. The numbered squares

on the floor show the respective force plates.
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Results

All eight participants completed the estprotocol and no adverse effects or discomfort
were reported. Laboratory sep was found to be sufficient for collecting the desired variables.
Additionally, the tested protocol was determined to be adequate to achieve the desired results.
Results fromhis pilot study verified that it would be possible to meet the required recruitment
capacity. Through conducting the pilot study, we also established strong relationships with local
dance studios, groups, and organizations, which was beneficial durirggtbh#ment process
for the main dissertation project.

Comparison between male and female recreational dancers

Ground Reaction Force & Loading Rate.Independent-tests showed significant dif-
ference in the peak GRF during the third step otrip&e step to the left with a partngr £
0.019), and in the peak GRF during the first step of the triple step to the right with a gartner (
0.014). In both cases, males demonstrated a significantly greater GRF compared to the females.
There were noitferences seen with the loading rate between males and females for any of the
three stepsp(> 0.05) (Appendix D Table 1).

Joint Moments. Independent-tests revealed significant differences in the joint moments
at all three lower extremity joints betwerrales and females in all three planes of motion. How-
ever, the sagittal plane is the only plane of motion in which differences at the hip were observed
(Appendix D Tables 2).

In the sagittal plane, independeitésts illustrated significant differencisthe peak an-
kle plantarflexion moment during the firgt £ 0.037) and secong € 0.046) step of the triple
step to the left, and the third step of the triple step to the right with a partan@.{09); the peak

hip flexion moment during the firstegh of the triple step to the right individually € 0.019) and
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with a partner§ = 0.031); and the peak hip extension moment during the second step of the tri-
ple step to the right with a partngr<£ 0.026).

In the frontal plane, the independétests evealed significant differences in the peak
ankle eversion moment during the second step of the triple step to the right with a partner (
0.019). At the knee, differences were seen in the peak knee adduction moment during ghe first (
= 0.014) and secan(p = 0.013) steps of the triple step to the left individually, during the second
step of the triple step to the left with a partrer (0.010), and the firsp(= 0.007) and secong (
= 0.040) steps of the triple step to the right individually. Addélbyn differences were observed
in the peak knee abduction moment during the fpst 0.001) and thirdg= 0.048) steps of the
triple step to the left individually, during the first step of the triple step to the left with a partner
(p=0.009), duringhe second = 0.001) and thirdg= 0.015) steps of the triple step to the
right individually, and during the second step of the triple step to the right with a partner (
0.005).

In the transverse plane at the ankle, indepenekests demonstratedysificant differ-
ences in the peak ankle internal rotation moment during thedirs0(018) and thirdg= 0.041)
steps of the triple step to the left individually, the second step of the triple step to thp right (
0.002), and the second step of the triple step to the right with a pgrtn@€r@03). Differences
were also illustrated in the peak ankleezral rotation during the firspE 0.022) and thirdg(=
0.032) steps of the triple step to the left individually, the first step of the triple step to the left
with a partner§ = 0.028), and the second step of the triple step to the right individpatly
0.001), and with a partnegp € 0.003). At the knee, differences were seen in the peak knee inter-

nal rotation moment during the first step of the triple step to theplef0(009), and during the
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first step of the triple step to the left with atpa@r (o = 0.017). Further, differences were ob-
served in the peak knee external rotation moment during thepfirsd.008) and thirdg(=

0.006) steps of the triple step to the left individually, the first step of the triple step to the left
with a partne (p = 0.003), and the second step of the triple step to the right with a partner (
0.012).

Joint Power. Independent-tests revealed only one significant difference in lower ex-
tremity joint power between males and females (Appendix D Tables 5 aneh@lds exhibited
significantly greater power absorption at the left hip during the third step of the triple step to the
left with a partnerfg = 0.024).

Comparison between dancing with and without a partner in recreational dancers

Ground Reaction Force & Loading Rate.Pairedt-tests showed no significant differ-
ences in the peak vertical GRF between dancing with and without a partner for any of the three
steps(p > 0.05 AppendixD Table 1) No differences were found with the loading rate between
partnered and individual dance conditiops>(0.05, Table 4.1).

Joint Moments. Few joint moment measurements exhibited significant betweadi-
tion differences > 0.05, Appendix D Tables-2). The observed significant betweeondition
differences durig the triple step to the left included: knee flexion moment during the firstpstep (
= 0.037), hip flexion moment during the first st@p=(0.018), knee extension moment during the
first step p = 0.009) and the third step £ 0.011), and ankle eversiomoment during the first
step p = 0.049). When participants performed the triple step to the right, the following peak joint
moments were different between conditions: the knee extension moment in the fingtstep (
0.003), hip abduction moment in therthstep p = 0.012), ankle internal rotation moment in the
second stepgp(= 0.041), ankle external rotation moment during the third step0(012), and

knee external rotation moment during the secqne @.035) and third step & 0.014).
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Joint Power. Similarly, few significant differences were observed in lower extremity
joint power between partnered and fpartnered conditionp 0.05, Appendix D Tables 5 and
6). Variables which demonstrated significant condiielated differences encongsed: left an-
kle power absorption in the first step of the triple step to thedeftq.012), left knee power pro-
pulsion in the third step of the triple step to the Ipft 0.019), right knee power propulsion in
the first step of the triple step to thght (p = 0.002), and right hip power propulsion in the sec-

ond step of the triple step to the lg#t< 0.007).
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Appendix D Table 1.Comparisons of peajground reaction force and peak loading rate (in mean + standard deviation and body
weight (BW) and BW/s) between dancing conditions (partnered vs. individual) and genders. The former comparisons werk conducte
by pairedt-tests and the latter ones were @octed by independetitests. Theg-values for comparisons showing significant differ-

ence are bolded.

Variable  Condition Step 1 Step 2 Step 3
Female Male p-value* Female Male p-value* Female Male p-value*
TSL 1.37+£0.13 1.45+0.14 0.44 1.35+£0.10 1.43%+0.15 043 1.14+0.16 1.09+0.06 0.55
é TSLP 1.24+0.07 1.36+0.12 0.17 1.33+£0.13 14+0.14 0.55 1+0.02 1.12+0.06 0.02
§ 8 p-value?® 0.20 0.62 0.39
2 2 TSR 1.37+£0.15 1.37+0.15 0.99 1.37+£0.09 1.38+0.08 0.82 1.08+0.14 1.12+0.05 0.62
S
o TSRP 1.23+£0.06 1.39+0.05 0.01 135+0.11 1.38+0.18 0.81 1.02+0.07 1.07+£0.02 0.39
© p-value?® 0.10 0.33 0.06
TSL 6.72+1.90 7.29+0.71 0.60 836+0.34 994+115 0.07 6.61+2.69 483226 0.35
@ TSLP 6.51+150 7.54+276 0.59 833+169 998+151 0.23 574+192 474+241 0.59
DE, p-value® 0.54 0.96 0.74
= TSR 858+1.35 7.39+0.96 0.20 99+255 891+0.85 0.1 4.04+3.28 6.23+2.13 0.31
ing TSRP 6.9+1.16 8.95+3.23 0.39 895+1.70 9.11+194 0.91 4.26+357 432+165 0.98
p-value? 0.71 0.24 0.58

Note: TSL = triple step to the left; TSLP = triple step to the left with a partner; TSR = triple step to the right; ardtiigeRtep to

the right with gpartner.

*. comparison between females and males;
@: comparison between all dancers dancing individually and with a partner.
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Appendix D Table 2.Comparisons a$agittal plane peak joint moments (in mean + standard deviation and Nm/kg) between genders
and dancing conditions (partnered vs. individual). The former comparisons were conducted by indépestdeantd the latter ones
were conducted by pairédests.The p-values for comparisons showing significant difference are bolded.

Variable Condition Step 1 Step 2 Step 3
Female Male p-value* Female Male p-value*  Female Male p-value*
s TSL -0.03+0.01 -0.02+0.01 0.666 -0.02+0.04 -0.04+0.06 0.498 -0.05+0.03 -0.01+0.01 (Q.074
é TSLP -0.02+£0.01 -0.03+0.02 0.331 -0.03+£0.02 0.04+0.04 0.570 -0.02+£0.00 -0.02+0.01 (0.501
§ p-value?  0.762 0.486 0.682
% TSR -0.02+£0.02 -0.00+0.02 0.248 -0.01+£0.03 0.01+0.03 0.357 -0.04 £ 0.04 -0.03+0.01 (.367
;‘: TSRP -0.01+£0.01 0.01+0.05 0.408 -0.02+0.03 0.00+0.02 0.441 -0.03+0.02 -0.02+0.01 (Q.654
& p-value?  0.406 0.101 0.158
.é TSL 147+0.22 1.88+0.22 0.037 1.39+£0.20 1.89+0.34 0.046 0.89+0.25 1.20+£0.21 (Q.105
% TSLP 142+0.12 1.67+0.48 0.420 148+0.18 1.94+0.28 0.057 0.85+0.17 1.02+0.51 (0.611
E p-value?® 0.266 0.327 0.373
% TSR 149+0.22 180+0.34 0.174 142+0.25 1.75+0.13 0.061 0.93+0.30 1.22+0.13 (0.118
E TSRP 1.28+£0.27 1.69+0.29 0.106 140+0.36 1.81+0.12 0.121 0.82+0.23 144+0.15 (0.009
§ p-value®?  0.124 0.991 0.948
TSL -0.17+£0.13 -0.12+0.07 0.535 0.30+1.04 -0.12+£0.05 0.481 -0.21£0.04 -0.22+0.15 (0.817
-% TSLP -0.19+0.08 -0.20+0.10 0.873 044+1.02 -0.16+0.14 0.416 -0.19+0.06 -0.26+0.07 (0.209
E p-value?  0.037 0.504 0.618
é TSR 0.20+0.82 -0.19+0.10 0.418 -0.16 £0.15 -0.13+0.05 0.722 0.00+0.55 -0.28+0.12 (.359
§ TSRP 0.24+0.73 -0.17+0.08 0.384 -0.13+£0.10 -0.15+£0.08 0.740 0.06+052 -0.36+0.32 (0.276
p-value?2  0.188 0.514 0.770
a 8 TSL 1.06+056 0.79+0.30 0.437 040+ 0.47 0.74+0.39 0.316 0.73+0.30 0.37+0.24 (0.112
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TSLP 0.77£0.54 0.55x0.33 0.522 0.31+£047 0.68+0.52 0.369 0.40+£0.37 0.23£0.28 (0.520
p-value2  0.009 0.565 0.011
TSR 0.63+0.60 0.88+0.43 0.513 0.98+0.64 0.78+0.42 0.629 0.34+046 049+£0.35 (0.644
TSRP 0.42+£049 0.66x0.52 0.567 0.84+£0.60 0.70+0.66 0.784 0.28+£0.48 0.19x£0.21 (0.764
p-value?® 0.003 0.333 0.056
TSL -0.36 £ 0.20 -0.21+0.09 0.221 -041+£0.30 -0.22+0.11 0.284 -0.32+£0.34 -0.16+0.20 (0.439
,é TSLP -0.25+0.18 0.12+0.04 0.341 -0.37£0.18 0.19+0.11 0.159 -0.35+£0.30 -0.11+0.11 (0.203
m p-value?  0.018 0.325 0.417
%L TSR -0.33+£0.18 -0.04+0.06 0.019 -0.31+£0.41 -0.28+£0.09 0.867 -0.29+£0.30 -0.09+0.09 (0.255
§ TSRP -0.32+0.18 0.03+0.12 0.031 -0.33+£0.28 -0.19+0.13 0.471 -0.29+0.22 -0.03+0.03 0.109
p-value®?  0.255 0.668 0.633
c TSL 0.44+0.33 0.35%£0.18 0.647 0.26 +0.11 0.40x+0.07 0.075 0.27+0.12 0.30%£0.27 (0.853
'§ TSLP 0.39+0.38 043+£0.11 0.885 0.20+0.09 0.35+0.23 0.342 0.18+0.14 0.29+£0.05 (0.289
;i: p-value?® 0.607 0.370 0.673
'39:‘ TSR 0.51+£032 034016 0.387 0.31£0.23 0.40+0.14 0.552 0.40+£0.30 0.32x0.17 (0.654
§ TSRP 0.23+0.14 0.34+£0.21 0.453 0.17+0.07 0.43+0.14 0.026 0.42+0.33 046+0.17 (0.888
p-value? 0.127 0.339 0.067

Note: TSL = triple step to the left; TSLP = triple step to the left with a partner; TSR = triple step to the right; ardtiigeRtep to
the right with a partner.
*: comparison between females andles;
@: comparison between all dancers dancing individually and with a partner.
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Appendix D Table 3.Comparisons dfrontal plane peak joint moments (in mean + standard deviation and Nm/kg) between genders
and dancing conditions (partnered wslividual). The former comparisons were conducted by indepentests and the latter ones
were conducted by pairédests. The-values for comparisons showing significant difference are bolded.

Variable Condition Step 1 Step 2 Step 3
Female Male p-value* Female Male p-value* Female Male p-value*

5 TSL 0.00+£0.01 0.00+0.00 0.707 -0.05+0.02 -0.09+0.05 0.225 -0.02+0.01 -0.06+0.04 0.707
.% TSLP 0.00+0.00 -0.01+0.01 0.110 -0.06 £ 0.02 -0.08 + 0.03 0.486 0.00 +0.00 -0.06 £ 0.04 0.056
% p-value? 0.228 0.906 0.124

§ TSR -0.03+0.02 -0.03+0.05 0.870 -0.03+0.03 -0.06+0.04 0.316 -0.08+0.05 -0.09+0.03 0.603
< TSRP -0.03+0.02 0.00+0.00 0.077 -0.02+0.01 -0.03+0.02 0.510 -0.06 £ 0.07 -0.05%0.04 0.775
& p-value?® 0.460 0.173 0.162

5 TSL 0.15+0.06 0.16+£0.07 0.762 0.10+0.07 0.10+0.06 0.953 0.14 + 0.05 0.13+0.05 0.973
.% TSLP 0.21+0.06 0.18+0.07 0.586 0.09+0.02 0.08+0.07 0.880 0.15+0.04 0.11+0.08 0.492
'E p-value? 0.049 0.243 0.822

:Eé TSR 0.08+0.05 0.13+0.07 0.339 0.14+0.14 0.12+0.08 0.858 0.08+0.08 0.11+0.06 0.462
< TSRP 0.09+0.05 0.17+0.05 0.090 0.11+0.04 0.21+£0.04 0.019 0.08 + 0.07 0.16 £ 0.03 0.143
& p-value?® 0.746 0.714 0.329

.5 TSL -0.59+0.26 -0.14+0.01 0.014 -0.46£0.16 -0.17+0.06 0.013 -0.45+0.23 -0.18+0.07 0.067
g TSLP -041+£0.25 -0.14+0.03 0.197 -0.36 £ 0.07 0.13+0.08 0.010 -0.24+£0.20 -0.22+0.11 0.841
2 pvalue®  0.306 0.162 0.299

§ TSR -042+0.11 -0.17+0.06 0.007 -0.58 £0.30 -0.19+0.06 0.040 -0.36 £0.13 -0.20+0.12 0.120
i—g TSRP -0.35+0.18 -0.15+0.08 0.130 -0.45+0.20 -0.18+0.04 0.069 -0.24+£0.11 -0.19+0.08 0.527
& p-value?® 0.221 0.115 0.117

9 TSL 0.20+0.10 0.58+0.06 <0.001 0.28+0.04 0.50+0.26 0.143 0.22+0.22 0.56+0.06 0.048
S -% TSLP 0.23+0.07 0.56+0.12 0.009 0.27+£0.08 0.42+0.19 0.288 0.36£0.25 0.50+0.33 0.550
Bl pvalue? 0.943 0.182 0.964

o < TSR 0.25+0.14 0.51+0.17 0.060 0.26 £0.05 0.51+0.06 0.001 0.23+0.18 0.57+0.08 0.015
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TSRP 025+011 045011 0062 024+007 065+0.15 0005 029+0.19 055+0.20 0.136
p-value? 0.515 0.308 0.521

_ TSL 048+ 028 -048+023 1.000 -054+023 -0.38+0.17 0.289  -037+023 -0.40+0.20 0.849

= TSLP -0.39+0.17 -041+0.17 0.888  -043+0.07 -0.32+0.14 0.245  -018+0.12 -0.41+0.24 0.180

é p-value? 0.283 0.154 0.243

% TSR 036 £0.16 -049+0.19 0346  -057+0.36 -042+0.10 0.471  -0.34+025 -0.43+0.23 0.647

3 TSRP -0.32+£0.07 -043+0.32 0603  -049+0.29 -041+006 0.647  -024+017 -0.38+0.11 0.292

o p-value? 0.460 0.250 0.178

_ TSL 0.76+0.17 066021 0483  084+011 0.67+008 0050  0.83+029 0.69+0.09 0.385

= TSLP 0.73+0.12 0.70+0.19 0852  0.79+0.10 0.65+0.222 0.356  0.91+0.24 063+0.39 0.329

§ p-value? 0.608 0.598 0.954

% TSR 0.77+014 077+012 0990 075+008 0.73+0.10 0.734  0.73+0.06 0.73+0.18 0.932

g TSRP 0.71+012 060+027 0501  077+021 077011 0966  0.84+005 081+028 0.880

o p-value® 0.183 0.796 0.012

Note: TSL = triple step to the left; TSLPteple step to the left with a partner; TSR = triple step to the right; and TSLP = triple step to

the right with a partner.

*. comparison between females and males;
@: comparison between all dancers dancing individually and with a partner.
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ders and dancing conditions (partnered vs. individual). The former comparisons were conducted by indejestslant the latter
oneswere conducted by pairedests. The-values for comparisons showing significant difference are bolded.

Variable Condition Step 1 Step 2 Step 3
Female Male p-value* Female Male p-value* Female Male p-value*

= TSL -0.17 £0.07  -0.03+0.02 0.018  -0.14+0.04 -0.06 + 0.06 0.060 -0.09+0.03 -0.03+0.03 0.041
E, TSLP -0.14+0.11 -0.02+0.01 0.206 -0.11+0.02 -0.04+0.04 0.051 -0.04+0.03 -0.02+0.01 0.373
s & pvalie 0592 0.140 0.127

§ § TSR -0.10£0.03 -0.08+0.07 0.733  -0.19+0.06 -0.04+0.02 0.002 -0.06+0.04 -0.04+0.04 0.421
§ TSRP -0.07+0.04 -0.06+0.09 0.779  -0.14+0.03 -0.03+0.02 0.003 -0.03+0.01 -0.03+0.02 0.784
a pvalue  0.152 0.041 0.176

= TSL 0.10+0.05 0.20+0.05 0.022 0.06+0.02 0.24+024 0.224 0.07+0.03 0.17+0.06  0.032
953 TSLP 0.09+0.04 016+0.03 0028 0.09+0.04 022+0.18 0.281 0.16+0.13 0.15+0.11  0.944
O 5 “pvaue 0352 0.974 0.670

E § TSR 0.08+0.03 0.19+0.17 0260 0.05+0.01 0.22+0.03 <0.001 0.07+0.07 0.15+0.06 0.184
é TSRP 0.08+0.02 019+0.12 0054 0.07+0.03 0.24+0.05 0.003 0.12+0.13 0.22+0.06 0.262
o p-value  0.642 0.165 0.012

g TSL -0.09+0.03 -0.02+0.02 0.009 -0.10+0.03 -0.06+0.06 0.290 -0.04+0.02 -0.03+0.03 0.524
TE“ TSLP -0.06 £0.02 -0.02+0.01 0.017 -0.08+0.03 -0.04+0.04 0.186 -0.01+0.01 -0.02+0.01 0.402
E c pvalue 0331 0.295 0.166

§ T TSR -0.08£0.02 -0.08+0.06 0.937 -0.08+0.07 -0.03+0.02 0.303 -0.05+0.02 -0.04+0.04 0.772
cﬁu TSRP -0.06 £0.03 -0.05+0.07 0.725 -0.06+0.05 -0.03+0.02 0.323 -0.03+0.01 -0.03+0.02 0.759
8 p-value  0.095 0.202 0.145

. % TSL 007+0.01 015+0.04 0008 0.06+0.02 0.12+0.10 0.237 0.09+0.03 0.16+0.02  0.006
g % . TSLP 0.07+0.00 0.16+0.02 0003 0.08+0.05 0.14+0.11 0.439 0.14+0.02 0.16+0.11  0.775
§ £ <pvaue 0484 0.209 0.700

“ 5 TSR 0.05+0.02 012+0.06 0.105 0.07+0.04 0.12+0.02 0.073 0.07+0.06 0.14+0.06 0.137
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TSRP 0.07+0.01 0.17+0.09 0.175 0.09+0.05 0.23+0.05 0.012 0.10+0.07 0.24+0.08  0.066
p-value  0.128 0.035 0.014
Oc'? TSL -0.13+0.06 -0.12+0.06 0.911  -0.12+0.07 -0.10+0.04 0.586 -0.12+0.04 -0.05+0.04 0.052
Tg TSLP -0.09+0.03 -0.11+0.04 0.613 -0.11 £ 0.06 -0.07 £0.04 0.291 -0.04 £ 0.03 -0.03+0.03 0.623
% S p-value 0.158 0.162 0.078
a2 § TSR -0.14+0.07 -0.13+0.03 0.907 -0.11+0.06 -0.11+0.05 0.974 -0.09+0.05 -0.07+0.02 0.391
% TSRP -0.12+0.07 -0.10+0.06 0.837 -0.10+0.06 -0.14+0.05 0.421 -0.10+0.05 -0.05+0.04 0.250
x p-value  0.151 0.803 0.593
DC'; TSL 0.16+0.12 0.08+0.03 0.308 0.13+0.13 0.08+0.06 0.544 0.11+0.07 0.10+0.04 0.673
< TSLP 0.12+0.09 0.07+0.05 0.354 0.07+0.06 0.07+0.04 0.963 0.10+0.02 0.12+0.01  0.330
% s p-value 0.348 0.253 0.823
2 & TSR 0.13 £ 0.07 0.10+0.07 0.566 0.18+0.12 0.07+£0.03 0.161 0.12+0.08 0.07 £0.05 0.321
% TSRP 0.11 +£ 0.06 0.09+0.10 0.788 0.14+0.05 0.07+£0.03 0.103 0.10+0.04 0.10+0.03 0.873
Q pvalue  0.302 0.432 0.905

Note: TSL = triple step to the left; TSLP = triple step to the left with a partner; TSR = triple stepigihthand TSLP = triple step to
the right with a partner.
*. comparison between females and males;
@: comparison between all dancers dancing individually and with a partner.
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Appendix D Table 5.Comparisons of peak joint power absorptjonmean + standard deviation and W/kg) between dancing condi-
tions (partnered vs. individual) and genders. The former comparisons were conducted hytpstisemhd the latter ones were con-
ducted by independetitests. The-values for comparisons showing significant difference are bolded.

Variable Condition Step 1 Step 2 Step 3
Female Male p-value* Female Male p-value* Female Male p-value*

N TSL -1.89+0.36 -1.34+064 0.190 -327+084 -373+1.14 0538  -1.30+0.82 -1.00+0.49 0.550
2 TSLP 144+ 033 -1.12+068 0.490 -331+125 -364+158 0.780  -059+0.39 -0.79+0.38 0.527
; c pvalue®  0.012 0.872 0.123

s 3 TSR -1.30+0.45 -1.25+0.66 0.900 -347+152 -342+043 0946  -1.20+0.92 -1.10+0.30 0.842
; TSRP 0.95+0.40 -154+0.74 0.227 -2.68+0.97 -339+060 0319  -0.80+0.62 -1.16+0.22 0.391
g p-valu  0.297 0.129 0.069

N TSL 050 +0.33 -0.24+0.09 0.177 -1.19+152 -0.82+048 0.663  -0.39+0.33 -0.35+0.29 0.854
2 TSLP -0.35+0.30 -0.48+0.29 0.584 -122+1.30 -1.04+113 0851  -0.24+0.03 -0.43+0.43 0.493
; c pvalu® 0535 0.976 0.689

s 2 TSR -0.55+0.37 -0.40+0.09 0.478 -1.74+1.20 -0.92+0.63 0277  -0.41+0.07 -0.38+0.28 0.820
% TSRP -0.60 +0.45 -0.32+0.14 0.357 -1.00+0.64 -0.84+1.02 0.802  -0.37+0.32 -050+0.30 0.603
< pvalue®  0.926 0.200 0.752

. TSL -0.60 +0.20 -0.320.14+ 0.069 054+ 025 -0.28+0.07 0.091  -056+0.20 -0.35+0.13 0.128
g TSLP 055+ 0.26 -0.27+0.06 0.080 -0.61+0.25 -0.29+0.07 0.059  -0.60+0.09 -0.29+0.15 0.024
% c pvalu®  0.196 0.383 0.295

¢ 2 TSR -0.39+ 054 -0.38+0.06 0.956 044+ 024 -035+0.05 0547  -0.37+0.19 -0.34+0.09 0.814
‘E TSRP 050+ 0.42 -0.29+0.05 0.389 052+ 026 -0.33+0.09 0274  -052+0.18 -0.32+0.23 0.258
T pvalue® 0872 0.549 0.159

Note: TSL = triple step to the left; TSLP = triple step to the left wiplhrdner; TSR = triple step to the right; and TSLP = triple step to

the right with a partner.

*. comparison between females and males;
@: comparison between all dancers dancing individually and with a partner.
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Appendix D Table 6.Comparisons of peak joint power propulsignmean + standard deviation and W/kg) between dancing condi-
tions (partnered vs. individual) and genders. The former comparisons were conducted hytpstisemhd the latter ones were con-

ducted by independetitests. The-values for comparisons showing significant difference are bolded.

Variable Condition Step 1 Step 2 Step 3
Female Male p-value* Female Male p-value* Female Male p-value*
iy TSL 4,19+ 1.32 4.58 +£1.30 0.685 1.26 +t0.49 2.25+1.45 0.240 0.32+£0.16 0.49+0.26 0.321
0: TSLP 3.32+£0.78 4.12+2.25 0.588 148+ 0.61 149+046 0.971 0.46 £0.52 0.41+£0.38 0.885
2 é p-value? 0.396 0.417 0.980
% é_ TSR 420+ 206 3.87+0.81 0.779 1.67+£091 151+0.85 0.805 0.52+0.51 0.52+0.20 0.994
_Té TSRP 3.18+£1.29 3.52+0.94 0.718 1.74+122 158+1.16 0.868 0.31+043 0.54+0.22 0431
< p-value® 0.075 0.914 0.407
S TSL 184+£1.20 1.28+0.36 0.401 0.69+0.69 0.49+0.17 0.597 0.58+0.25 0.40+0.18 0.271
DE TSLP 1.29+£1.15 1.20+0.99 0.915 1.09+£1.23 0.45+0.43 0.364 0.27+0.23 0.30+0.24 0.879
2 § p-value? 0.441 0.545 0.019
% 2 TSR 2.08+1.24 1.46+0.49 0.388 0.60+0.61 0.57+0.49 0.939 0.61+0.47 0.49+0.46 0.722
@ TSRP 142+1.14 1.01+0.49 0.593 0.52+0.48 0.75+0.72 0.625 0.42+0.30 0.18+0.05 0.209
X p-value® 0.002 0.661 0.112
, TSL 0.97 £ 0.66 0.50 £ 0.38 0.269 055+£0.42 0.34+£0.19 0.416 0.54+£0.09 0.43+£0.30 0.493
DEj TSLP 0.92 £0.36 0.67 £ 0.55 0.531 050+£0.26 0.25+0.16 0.176 0.42+£0.26 0.49+£0.35 0.799
3 é p-value? 0.898 0.007 0.681
DCB 3 TSR 1.01+£0.72 0.52+0.36 0.271 0.63+0.53 0.27+0.14 0.240 0.56+0.40 0.44+0.27 0.637
._%— TSRP 0.77+0.21 0.63+0.75 0.790 0.48+0.32 0.31+0.20 0.464 0.63+0.66 0.42+0.29 0.630
p-value? 0.739 0.434 0.668

Note: TSL = triple step to the left; TSLP = triple step to the left with a partner; TSR = triple step to the right; ardtiigkeRtep to

the right with gpartner.

*: comparison between females and males;
@: comparison between all dancers dancing individually and with a partner.
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Power Analysis

The sample size was determined based on the preliminary results from the pilot study.
The ankle absorption power was used as the primary outcome measure to calculate the sample
size. Considering that the tripgtep in swing dancing is similar to the tagtep movement done
in ballroom dance, it was selected as the movement to conduct the power afladysesign

strategy was to conduct a sample size calculation to address the hypothesis regarding the gen-
der-related difference, followed by a power analysis to address the hypothesis about the dancing

condition -difference (partnered vs. individugl

The estimated effect size d of the ankle absorption power between genders calculated
from the independertitest in our pilot study was 1.047. With atevel of 0.05 and a statistical
power of 0.80, the software of G*Pow@aul et al. 2007)ndicates that 16 subjects per group
are needed. For the comparison between conditions, using the indicated sample size of 16 per
JURXS RU SDUWLFLSDQWYV LQ WRWDO WKH HIIHFW VL]H G R
indicates that the preded power based on the independetetst will be 0.999. Thus, 16 sub-
jects per group would provide a minimum power of 0.80 for detecting a significant bejeeen
der and-condition difference in the ankle absorption power. By considering a possible data los
rate of 20% due to technical failure, we would plan to recruit 20 subjects with an even gender
distribution per group (inexperienced, recreational, and professional). When examined the hy-
potheses related to gender, steps, and dancing conditions, thues gill be pooled together to
ensure enough power.

It is acknowledged that this sample size estimate is not ideal for the dissertation project
due to the lack of information about the dancing experience level. However, as mentioned ear-
lier, there was ngrior existing study which directly examined the biomechanical characters of

ballroom dance. Thus, it was challenging to conduct a more accurate sample estimation.



