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Sodium bicarbonate improves 4 km time trial cycling performance when individualised to time to
peak bicarbonate (HCO3-) in trained male cyclists

Lars McNaughton'?, Sanjoy Deb?, Andy Sparks?, Lewis Gough?
1Edge Hill University, Ormskirk, England; 2University of Johannesburg, Johannesburg, South Africa

This study investigated the effects of sodium bicarbonate (NaHCO3) ingestion, individualised to time to peak blood bicarbonate
(HCOg3), on 4 km cycling time trial (TT) performance. Eleven male trained cyclists volunteered for this study (height 1.82 + 0.80
m, body mass (BM) 86.4 + 12.9 kg, age 32 + 9 years, peak power output (PPO) 382 + 22 W). Two trials were initially conducted
to identify time to peak HCOs- following both 0.2 g'kg* BM (SBC2) and 0.3 g’kg™* BM (SBC3) NaHCOa. Following, on three separate
occasions, using a randomized, double-blind, crossover design, participants completed a 4 km TT following ingestion of either
SBC2, SBC3, or a taste-matched placebo (PLA) containing 0.07 g-’kg* BM sodium chloride (NaCl) at the pre-determined individual
time to peak HCOs'. Both the SBC2 (-8.3 + 3.5 s; p < 0.001, d = 0.64) and SBC3 (-8.6 + 5.4 s; p = 0.003, d = 0.66) reduced the
time to complete the 4 km TT, with no difference between SBC conditions (mean difference = 0.2 + 0.2 s; p = 0.873, d = 0.02).
Individualising NaHCOs3 ingestion to time to peak HCOs' significantly improves 4 km TT cycling performance.

103

At hl et e s-twv-SeéniomTransgition in Sport: A Systematic Review

Karla Drew?, Robert Morris!, David Tod?, Martin Eubank?!
ILiverpool John Moores University, Liverpool, United Kingdom

Purpose: The purpose of this study was to systematically review the literature associated with the junior-to-senior transition in
sport and identify common factors associated with this process.

Background: The last decade has seen a substantial increase in empirical research associated with the junior-to-senior transition
in sport. Despite this growth, previous research has been idiosyncratic in its nature. Therefore, the purpose of the current study
was to systematically review the junior-to-senior transition literature, and highlight and summarise key factors that have an effect
on the success of the athletes going through this process.

Methods: A systematic review procedure, informed by the PRISMA guidelines, was used in the current study. Inclusion criteria
stated articles must be (a) published in the English language, (b) full-text article available and (c) contain data pertaining to factors
associated with the junior-to-senior transition in sport. Papers that were not peer-reviewed were appraised using the Mixed
Methods Appraisal Tool (MMAT).

Conclusions: 30 studies met the inclusion criteria and investigated a cumulative 1,668 participants experiences of the junior-to-
senior transition. A review of the literature found 72 variables that are related to the quality of the transition, which were categorised
into 13 factors. Factors covered numerous domains, for example; psychological (determination to succeed, adaptability, athletic
identity), support (coach, teammates, family), financial, physical (greater physical/training demands), performance (substantial
increase in standard) and psychosocial (social competence). In addition, the review identified limitations in the current knowledge,
leading to future research directions (e.qg., utilising longitudinal designs, examining female athletes).
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Strength and functional symmetry is associated with post-operative rehabilitation in patients
following anterior cruciate ligament reconstruction

Jay Ebert'?, Peter Edwards!?, Luke Yil, Timothy Ackland?, Brendan Joss?, Richard Carey-Smith3, Jens-Ulrich Buelow?, Ben
Hewitt*
1School of Human Sciences, University of Western Australia, Crawley, Western Australia, Australia; 2HFRC, Nedlands, Western
Australia, Australia; 3Perth Orthopaedic and Sports Medicine Centre, West Perth, Western Australia, Australia; *Orthology, West
Perth, Western Australia, Australia

Introduction & Aims: More than 10,000 Australians undergo anterior cruciate ligament reconstruction (ACLR) every year, though
20-30% of patients will re-tear upon return to sport (RTS). Insufficient rehabilitation, along with inadequate lower limb strength,
may contribute to re-injury. This study investigated strength and functional symmetry in ACLR patients, and its association with
rehabilitation.

Methods: This study included 111 ACLR patients, assessed at a mean 12.5 months post-surgery (range 10-14). A rehabilitation
grading tool evaluated the duration and supervision of rehabilitation, as well as whether structured jumping and agility exercises
were included. Patients completed a 4-hop test battery and peak isokinetic knee extensor and flexor strength assessment. Limb
Symmetry Indices (LSIs) were calculated to report the strength/function of the operated limb, as a percentage of the non-operated
side. ANOVA evaluated differences between limbs, while correlations were undertaken to assess the relationship between
rehabilitation and test LSls.

Results: The unaffected limb was significantly better (p<0.0001) than the operated limb for all tests. Only 52-61 patients (47-
55%) demonstrated LSIs 0O90% for each of the homot0és tLS.|I @miry p3R4
quadriceps and hamstring strength, respectively. Specifically in patients actively participating in jumping, pivoting, cutting,
twisting and/or turning sports, 21 patients (36.8%) still demonstrated an LS| <90% for the single hop for distance, with 37
patients (65.0%) at <90% for peak knee extension strength. Rehabilitation was significantly associated with the LSIs for all tests.
Conclusion: Rehabilitation was correlated with limb symmetry, while symmetry was below recommended criterion for many ACLR
patients. Many patients are not undertaking the rehabilitation required to address strength deficits, and are being cleared to RTS
without appropriate evaluation and further guidance.

110

The prevalence of obstructive sleep apnea within a professional rugby league team: An
exploratory study

Johnpaul Caia'?, Andrew Scott3, Shona Halson*, Vincent Kelly!?2
lperformance Sciences Department, Brisbane Broncos Rugby League, Brisbane, QLD, Australia; ?School of Human Movement
Sciences, University of Queensland, Brisbane, QLD, Australia; Thoracic and Sleep Group Queensland, Wesley Hospital,
Brisbane, QLD, Australia; “Physiology, Australian Institue of Sport, Canberra, ACT, Australia

Introduction & Aims: Obstructive sleep apnea (OSA) is a disorder characterized by recurrent episodes of partial or complete
obstruction of the upper airway. This results in non-restorative sleep leading to daytime sleepiness and decreased quality of life.
It is estimated that 1-5% of the worldwide population suffer from OSA, however the prevalence within athletes is largely unknown.
Therefore, the purpose of this investigation was to characterise the prevalence of OSA within a team of professional rugby league
athletes.

Methods: 22 professional rugby league athletes underwent one night of home-based polysomnography, with apnea-hypopnea
index (AHI) used to indicate the presence and severity of OSA. Linear models were used to determine if playing position (back,
forward), ethnicity (European-Australian, Polynesian) or body composition influenced the prevalence or severity of OSA.
Results: 10 cases of OSA were found. When considering ethnicity, a moderate difference was observed between Polynesians
and European-Australians for AHI during rapid eye movement sleep (ES = 0.94; +0.77, p<0.05). Differences between forwards
and backs were unclear (ES = 0.44; £0.77, p>0.05). Increased BMI (ES = 0.83; +£0.77, p<0.05) and skinfold thickness (ES = 0.87;
+0.49, p<0.05) were associated with increased AHI. Conclusion: Within professional rugby league athletes, Polynesians may be
more susceptibility to OSA than European-Australians. Furthermore, our data suggests that athletes with greater BMI and skinfold
thickness may be predisposed to the existence of OSA.
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A comparison between arbitrary and individualised approaches to quantify external load
(PlayerLoad) intensity in basketball

Jordan Fox'?, Robert Stanton?, Charli Sargent®, Aaron Scanlan'?
1School of Health, Medical, and Applied Sciences, Central Queensland University, Rockhampton, Queensland, Australia;
2Human Exercise and Training Laboratory, Central Queensland University, Rockhampton, Queensland, Australia; 2Appleton
Institute for Behavioural Science, Central Queensland University, Wayville, South Australia, Australia;

Introduction and aims: Accelerometers are increasingly used to quantify external load in basketball. To maximise the utility of
these data, identification of time spent working at different intensities is critical. At present, proprietary software arbitrarily
differentiates external load (PlayerLoad™) into six pre-defined intensity zones. However, the utility of this approach compared to
an individualised method to identify intensity zones is unknown. Therefore, the aim of this study was to compare time spent in
arbitrary PlayerLoad™ intensity zones with time spent in individualised PlayerLoad™ intensity zones.

Methods: Semi-professional male basketball players (N=13; 20.4(4.6) yr) were monitored across 10-23 sessions over 8 weeks
of pre-season training resulting in 242 unique data sets. External load was quantified as PlayerLoad™, using predefined
proprietary cutpoints of 1, 2, 3, 4, 6, and 10 arbitrary units, then compared to time (min) spent in six separate intensity zones
based on 10, 20, 30, 40, 60, and 100% of peak individualised PlayerLoad™. Independenttt e st s a n dd w&e Usedrnod s
compare time in each zone between arbitrary and individualised approaches. Significance was accepted where p<0.05.
Results: The arbitrary approach yielded significantly higher durations in zone 2 (11.90(1.15) vs 9.33(2.37) min; P=0.003, d=1.38,
large) and zone 3 (1.66(0.77) vs 0.80(0.86) min; P=0.013, d=1.38, large) than the individualised approach. Arbitrary and
individualised approaches both reported limited time spent in zone 4 (0.10(0.11) vs 0.04(0.05) min), zone 5 (0.02(0.03) vs 0.00
min), and zone 6 (0.00 min).

Conclusion: An individualised approach to quantify PlayerLoad™ intensity produces different outcomes than a generic arbitrary
approach. The lack of high-intensity activity reported using both approaches suggests the need for an adapted method, which is
more sensitive in discriminating between a range of external load intensities in basketball.
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Can triathletes use additional clothing to heat acclimate during training in a temperate
environment?

Christopher Stevens!?, Storme Heathcote?, Daniel Plews?, Paul Laursen?, Lee Taylor3#
1School of Health and Human Sciences, Southern Cross University, Coffs Harbour, NSW, Australia; 2Sport Performance
Research Institute New Zealand, Auckland University of Technology, Auckland, New Zealand; SASPETAR, Qatar Orthopaedic
and Sports Medicine Hospital, Doha, Qatar; “School of Sport, Exercise and Health Sciences, Loughborough University,
Loughborough, England, UK

Introduction & Aims: To assess the acute and chronic physiological and perceptual responses to wearing additional clothing
(AC; full length pants, jacket, gloves) during outdoor endurance training in temperate environments; to determine if this strategy
could increase the heat load and induce heat acclimation.

Methods: Trained male triathletes completed (a) randomised cross-over cycling sessions (n=7) wearing shorts and a short sleeve
top (NORM) and AC, separately; then (b) a randomised control trial (n=15) where two performance-matched groups completed a
2-week endurance cycling/running program wearing NORM or AC, in 18+4 degrees C and 67+12% RH. In (b), participants
completed three separate 60 min pre-loaded cycling time-trials (familiarisation, pre- and post-program) in 33 degrees C and 55%
RH. Core and skin temperatures, heart rate, sweat rate, perceived exertion, thermal sensation and thermal comfort were
measured.

Results: In (a), moderate increases were observed in AC vs. NORM for the change in mean core temperature (0.4+0.3 degrees
C, effect size+t90% CI; 1.16+0.55), change in maximum core temperature (0.5+0.3 degrees C, 1.07+0.48) and sweat rate
(0.24+0.16 Lh*, 1. 04N0.59). A small increase in mean heartvemny e(%(B&IBy
di fference=2mo 4N 7 I|(% difeedanpat42.6+11.9) increase in thermal sensation and thermal comfort, in AC vs.
NORM. In (b), all training was completed in the required attire, however, there were no signs of heat acclimation, and changes in
mean power output were unclear (NORM=180+15 W and AC=186+26 W, 0.31+0.87).

Conclusion: Endurance training in AC while outdoors in a temperate environment increased physiological strain and sensations
of warmth and discomfort, suggesting that this strategy can increase the heat load of a session. However, implementing AC across
a two-week training program in a temperate environment was not a performance enhancing strategy for triathletes.
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Influence of self-paced exercise in the heat on brain activity

Julien Périard!?, Kevin De Pauw?, Frank Zanow*, Sebastien Racinais?
1University of Canberra Research Institute for Sport and Exercise, Canberra, ACT, Australia; 2Aspetar Orthopaedic and Sports
Medicine Hospital, Doha, Qatar; 3Vrije Universiteit Brussel, Brussels, Belgium; “ANT Neuro, Enschede, Netherlands

Introduction & Aims: Exposure to hot environmental conditions impairs endurance performance. This impairment is attributable
to adjustments in cardiovascular function and may relate to alterations in brain activity. The aim of this study was to evaluate the
relationship between self-paced exercise performance and brain activity in HOT and COOL conditions.

Methods: Eleven well-trained males completed a 750-kJ cycling time trial in HOT (35°C) and COOL (18°C) conditions in a
counterbalanced. Electroencephalography activity was recorded with U- a n d-acfivity evaluated in the frontal (F3 and F4) and
central (C3 and C4) areas. Standardized low-resolution brain electromagnetic tomography (SLORETA) was utilized to localize
changes in brain activity.

Results: Time trial completion was faster in COOL (48.1 min) than HOT (55.0 min; P<0.001). Power output was higher in COOL
than HOT (P<0.001), with pacing patterns differing considerably. Core temperature was higher during HOT than COOL reaching
39.0 ° 0.6 and 39.8 ° 0.5°C respectively (P<0.05). Heart rate was 3 bpm higher throughout HOT than COOL (P<0.05). Perceived
exertion and thermal comfort ratings were higher in HOT than COOL (P< 0 . 0 54 n d-adfivity in the frontal and central areas
was lower in HOT than COOL (P<0.05). sSLORETA revealed that U-activity was lower in the posterior cingulated gyrus and
somatosensory association cortex in HOT compared to CON at 10% (tcriticar: 3.796) and 100% (teritica: 3.889) of the time trial. U-
activity was also lower in the supramarginal gyrus at 50% (teriicai: 4.168) and in the somatosensory cortex on completion (teriticar:
3.494) in HOT.

Conclusion: Prolonged self-paced exercise in the heat is associated with changes in brain activity that are linked to a decreased
ability to remain focused and filter out distracting stimuli ( {Activity), as well as the capacity to sustain mental readiness and
arousal (b-activity).

126

Effect of mixed-methods resistance and sprint training on eccentric utilization ratio in endurance
trained veteran cyclists

Luke Del Vecchio?,
1Central Queensland University, Rockhampton,QLD, Australia

Introduction and Aim: The Eccentric Utilization Ratio (EUR) is the ratio of countermovement jump (CMJ) to squat jump (SJ)
peak power performance. EUR is widely used to determine the effectiveness of resistance training interventions on lower-body
strength and power. Among younger athletes, EUR has been associated with better sports performance. However the effect of
resistance training on EUR in veteran endurance cyclists has not yet been in reported. The purpose of this investigation was to
examine the effects of a 12-week mixed methods resistance training program on the EUR in endurance trained, masters cyclists.
Methods: Seventeen male veteran cyclists (51.8 + 7.5 years) were divided into two age-matched groups: a sprint group (ST n=7)
who replaced two of their usual weekly endurance cycling training sessions with two group track-cycling session per week and a
mixed methods resistance and sprint training group (MMRST n=10) who reduced their endurance training but added MMRST
consisting of twice weekly track sprint training plus twice weekly mixed-methods resistance training. A pre and post-intervention
CMJ and SJ were completed on a force plate (BP400800-200, Watertown, USA). Peak power was determined during the
propulsion phase of the SJ and CMJ. The EUR was measured as the ratio of the peak power measured during both the CMJ to
SJ. The average of 3 trials was recorded for subsequent analysis. An independent t-test was conducted to identify any significant
difference in EUR between training groups.

Results: Independent t-tests revealed the MMRST group significantly (p=.042) increased EUR following 12-weeks of mixed-
methods resistance and sprint training. No change in EUR was observed in the ST group.

Discussion: The findings demonstrate 12-weeks of MMRST has a positive effect on the EUR in veteran endurance cyclists.
These results suggest mixed-methods resistance training may attenuate age-related losses in strength and power that affect
cycling performance in veteran endurance cyclists.
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An assessment of the role of media in the development of sports at the University of Venda

Khuliso Matshovhanal, Avhasei Rasifudi!
tUniversity of Venda, Thohoyandou, South Africa

Technological developments and advancements in recent years in electronic and print media have seen media becoming a
powerful instrument in spearheading the development of sport. The advent of the electronic age particularly the computer and
internet has created a global platform for the development of sport through marketing, advertising, informing and socializing users
of this form of electronic media. Building a mutual and interdependent relationship between sports and media is therefore important
in the development of sport. This study investigated the role that media is playing in the development of sport at the University of
Venda and establish the relationship between media and sport at the University of Venda. Content analysis was used as an
instrument for the research. The content of articles published on sport issues in the Nendila, Newsletter of the University of Venda
were analysed. The analysis was specifically done using five variables of the roles that media can play in the development of
sport which are the informative role, the educative role, the marketing role, the socializing role and the advertising role. The
analysis was done using the newsletters published from 2007 to 2009. The results of the study revealed that media mainly plays
an informative role through providing team performances of the various sporting codes at the University of Venda. The author
recommends that the University of Venda should structure a policy which pinpoints the role of media in the development of sport.
There is a need to package and brand the sports through electronic media sources like the information technology centre through
building a University sport website which can be a powerful tool to advertise and market its sports to prospective sponsors at the
same time socialising and educating students in sport.

141

A constraints based approach to talent identification of future elite athletes
Alexandra Roberts!?, Daniel Greenwood?, Clare Humberstone?, Fiona Iredale’, Annette Raynor!
1Edith Cowan University, Perth, WA, Australia; 2Australian Institute of Sport, Canberra, ACT, Australia;

Introduction & Aims: Experiential coach knowledge provides a potential source of information which may contribute to the
existing empirical understanding of talent identification (TID) in sport. Recent research has demonstrated that experiential
knowledge can complement empirical investigations, particularly in relation to understanding complex tasks within dynamic
sporting environments. This research aimed to gain an understanding of the ways that coaches identify future talent in combat
sport athletes.

Methods: 20 elite international combat sport coaches (>10 years coaching experience, current national coach) from boxing (n=7),
judo (n=6) and taekwondo (n=7) from 12 countries were interviewed. A three-section, semi-structured interview guide was
developed to explore coach knowledge of the TID process, specifically related to their understanding of TID; current TID processes
within their sport/country; and the athlete attributes necessary for long term success. Interviews were recorded and transcribed
verbatim. Transcripts were analysed thematically following the guidelines from Braun and Clarke (2006).

Results & Conclusions: Coaches identified three types of constraints (individual, environment and task) as important, however,
rather than any isolated constraint, it was theint er acti ons bet ween constraints which
success. For exampl e, coaches emphasised the o6building
indicators) and the relationships between these factors as predictors of future performance. These observations align with the
dynamical systems framework, and may help to understand some of the current gaps in TID research. By applying a constraints
model to future TID research we may be able to improve our ability to identify future sporting talent.

Braun & V. Clarke, Using thematic analysis in psychology. Qualitative Research in Psychology, 2006. 3: p. 77-101.
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"Testing and training in Chinese Super League - Example LNTS": A Long-Term Concept
Qingyang Lin*?, Jian Dong'?, Beibei Zhao'?3, Binglu Wang!?, Haitao Sun'?3, Lingxia Yu?, Yan Wang?, Joachim Mester*
1State Grid Shandong Electric Power Company, Shandong, China; 2Shandong Luneng Sports & Culture Company, State Grid
Shandong Company, Shandong, China; 3Shandong Luneng Software Technology Co., Ltd, Shandong, China; *German Sport
University Cologne, Cologne, Germany

Introduction & Aims: Football in China is experiencing extraordinary developments supported by a broad nationwide strategy,

i.e. the AOverall Devel opment -Rimd2016-@d20) &l iony-teeme(203a QRS fargets cderj or s
all areas from schools to professional clubs with strict regulations of the Chinese Football Association. Up till now many foreign

players and coaches are employed to reach international levels of performance soon. Since 3 years the Shandong Luneng

Tai shan Football Club (LNTS) has started a major proj-adthé-artA The
strategic fundaments of research, technology, knowledge and application. A high-end Big Data-System is available.

Methods: The following methods are in use:

- Endurance: Treadmills, spirometry, blood gas, lactate

- Strength: Isokinetics, forceplates, isometrics for all muscle groups

- Flexibility: Machine based stretching devices

- Anthropometry: 3D-body scan

- Balance: Stability platforms

- Biomarker: Point-of-care testing for capillary blood

- Agility: Speedcourt

- Match: Amisco

- Training: GPSports

- Recovery: Cry-Chambers (minus 110 degrees Fahrenheit)

- Altitude training: Hypoxic chamber up to 5000 m altitude

- Training: multiple high-end devices for conditioning

Results: In the past 3 years 10 tests with 86 professional and young players took place. Reference-values from international top

football clubs were available. The results can show the entrance levels and significant effects of training. Direct consequences

could be drawn forteam-and i ndi vi dual i mprovements. | nart afdhd abbve bisted batery, @b i g t
smaller monitoring- battery with more measurement points in time could be established.

Conclusion: All experiences show that also in China these approaches that are known from international top football, are
imperative for accomplishing the national goals and the individual competitiveness of the single clubs.




,’d RESEARCH TO

! PRACTICE 2018

I\ \‘RI:E 27-29 MARCH 20180
BRISBANE, QUEENSLAND

SPORTS SCIENCE
POSTER PRESENTATIONS

151

Professional Football in China -Testing, Training, Matches, Management and Big Data: Concept
and Experiences of the Shandong Luneng Taishan Football Club

Jian Dong'?, Qingyang Lin'?, Lingxia Yu'?, Haitao Sun?, Beibei Zhao'?, Joachim Mester*, Zengyuan Yue#, Ulrike Wigger*
1State Grid Shandong Electric Power Company, Shandong, China; 2Shandong Luneng Sports & Culture Company, State Grid
Shandong Company, Shandong, China; 3Shandong Luneng Software Technology Co., Ltd, Shandong, China; “German Sports

University Cologne, Cologne, Germany

Introduction & Aims: Currently football and Big Data in China are experiencing extraordinary developments. The Shandong
Luneng Taishan Football Club (LNTS) as one of the best Chinec:c
educationo and offers new innovative | T system asmanagement.de for
system should also serve communication and education purposes.

Methods: The technical architecture for the LNTS Big Data System needs to be flexible and secure. Data source, acquisition,
storage, calculation and application are in a layered design with reduced coupling between layers. This approach also enables
service- and aspect-oriented programming. The system is set up for data from functional tests, medical events, physio treatments,
scouting, training and matches (videos & parameters). To design interfaces for each group of end users the method of Design
Thinking has been used. A multi-disciplinary team of experts, i.e. from sport science, practical training and IT work together to

define and aggregate parameters to provide actionable insights and interpretation, i.e., for the next training sessions.

Results: After a phase of 3 years a large amount of data are available, i.e.

- testing: endurance, strength, agility, biomarkers, flexibility, balance, altitude, cryo-methods, 3D-bodyscan

- training: GPSports

- match: Amisco

- injuries: number, kind, treatment

All data have been imported into the Big Data System for statistical analyses, interpretation and application. New technologies,

e.g. data and artificial intelligence, are under development.

Conclusion: Past experiences with separate data-processing have shown that systems can overwhelm end users with
uninterpretable floods of data. The central goal for the new LNTS Big Data System is to lead to management innovation and
optimization of decision-making at all levels of club work. Current experiences show the advantages of such an innovative,
incremental concept.
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The impact of exercise selection and training intensity on biceps femoris long head architectural
adaptations

Chris Pollard?, David Opar?, Ryan Timmins!
1Australian Catholic University, Melbourne, Victoria, Australia

Purpose: To investigate knee flexor strength and biceps femoris long head (BFIh) architectural adaptations after Nordic hamstring
exercise (NHE) (with and without additional weight) and razor hamstring curl (RHC) training.

Methods: Twenty-seven recreationally-active males performed six weeks of Nordic hamstring exercise (NHE) training with (n=9)
or without additional weight (n=9), or an RHC intervention (n=9). Following the intervention, participants underwent a four week
detraining period. Strength results during the NHE and RHC were recorded pre and post intervention, as well as following
detraining. Architectural characteristics of the BFIh were assessed weekly throughout the intervention and detraining.

Results: Six weeks of NHE training with weight significantly lengthened BFlh fascicles (+16%, p<0.001, d=1.40). After one week
of detraining, BFIh fascicles shortened significantly in the NHE weighted group (-9%, p<0.001, d=-0.91). No significant alterations
in fascicle length were seen throughout the NHE body weight and RHC interventions at any time point (p>0.05). Peak NHE
strength was significantly increased following the intervention in those who undertook NHE training with additional weight (+17%,
p<0.05, d=0.88). Whereas, the RHC group significantly increased in peak RHC strength following the intervention (+17%, p<0.05,
d=1.08). All other strength comparisons were non-significant (p>0.05).

Conclusions: The addition of weight to low volume NHE interventions induces BFlh fascicle lengthening and these adaptations
begin to decay following just one week of detraining. Body weight NHE, as well as RHC training, resulted in no significant BFlh
architectural adaptations. Additionally, weight is required during NHE training to promote increases in NHE strength. Whereas,
RHC interventions cause strength increases when performing the RHC, not the NHE. These findings may have implications for
hamstring injury prevention and rehabilitation practices.

182

The Science of Mixed Martial Arts

Lachlan James?'?
1The University of Queensland, St. Lucia, QLD, Australia; 2Federation University, Ballarat, Victoria, Australia

Introduction and Aims: The massive increase in professionalism and global popularity of mixed martial arts (MMA) has resulted
in these athletes seeking professional guidance on their physical preparation for competition. Consequently, sports scientists and
other performance staff are faced with the challenge of deciphering this highly complex sport where a wide range strength and
endurance qualities could potentially drive performance.

Methods: This presentation analyses the latest published findings on MMA to provide sports scientists with the tools needed to
manage the physical development of these athletes, while considering the common constraints of the sport. Because of the
breadth of techniques utilised in MMA, the primary technical factors are first identified. Informed by this, and recent data acquired
directly from large cohorts of MMA athletes, their distinguishing physiological and biomechanical characteristics are also explored.
Results: The findings reveal that accuracy and grappling based techniques, alongside maximal lower body velocity (and related
neuromuscular functions) are the primary determinants of MMA performance. Despite the dominance of these factors,
practitioners should not neglect the development of anaerobic and endurance qualities also.

Conclusion: These findings will form the basis for specific recommendations to the practitioner covering tasks such as: technical
coaching, strength and conditioning, periodisation strategies, performance testing and fatigue monitoring.
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Sprint and endurance cycling performance, cognition and mood during consecutive days of
exercise: the effects of partial sleep deprivation

Melissa Skein?, Georgia Wingfield!, Penny Larsen?!, Tegan Kastelein?, Blake Dean?
1School of Exercise Science, Sport and Health, Charles Sturt University, Bathurst, NSW, Australia

Introduction and Aims: It is not uncommon for cyclists to compete or train on consecutive days, however, less if know about
how impaired sleep during these exercise efforts affects performance, both on the track and road. Therefore, the aim of this study
was to determine the effect sleep quantity (8h vs 3h) between consecutive days of exercise on self-paced cycling performance,
wellness, and mood states.

Methods: Ten moderate-to-well trained males performed two consecutive-day experimental trials separated either by a normal
nightoés sleep (CONT; 7.1 N 1.1h) or sleep deprivation (fRDEP;
paced cycling bout on Day 1 followed by the sleep conditions. Day 2 included a 30min fixed intensity cycling ergometer session
followed by a 30 min recovery and two 6s Peak Power (PP) trials, a 4min time trial (TT) and a 20min TT. A modified profile of
mood states (POMS), wellness questionnaires and a Stroop cognition task were recorded on Day 1 and 2 of the experimental
trial. Capillary blood lactate (La’) and glucose (Glu) were recorded pre and post exercise while heart rate (HR) and rating of
perceived exertion (RPE) were recorded throughout the cycling tests.

Results: Mean power output (PO) was significantly reduced in the 6s PP trial and 20min TT in SDEP compared to CONT, with
no difference for the 4min TT. Despite changes in PO, there were no differences HR, blood La or Glu. POMS and Stroop cognition
task performance were not different between CONT and SDEP conditions. However, the wellness questionnaire showed an
increase in negative mood states pre exercise following SDEP compared to CONT.

Conclusion: Sleep deprivation and the associated reductions in wellness states, increased cardiovascular load reduces cycling
performance and alters pacing strategies during consecutive days of exercise in a range of cycling tests that are relevant to both
track and road cyclists.

212

Monitoring Training Load in Classical Ballet Using Inertial Measurement Units

Kurt Vogel®, Louise Drysdale?
lUniversity of Southern Queensland, Ipswich, Qld, Australia; °?Queensland Ballet, West End, Qld, Australia

Purpose: The purpose of this study was to identify whether a single 9-degree of freedom (9DOF) inertial measurement unit (IMU)
can be used as an external load monitoring device in classical ballet dancers. This is performed by analysing consistent features
in signals supplied by the IMU for the identification of pelvic displacement in ballet dancers for the estimation of jumps, rotations,
and leftd right leg dominance.

Methods: Four (n=4) dancers of both genders, two pre-professional and two professional had an IMU attached at the lumbosacral
junction and then performed six separate jumps on a contact mat, movement testing consisting of eighteen (18) different ballet
movements, and one classical ballet class.

Each standard movement test was videoed during IMU recording for reference and a Swift contact mat was used to verify time of
flight. Consistent signals in IMU recordings were analysed in Microsoft Excel and Matlab to calculate contraction time of jumps,
total jumps, time of flight, total rotations at different speeds, and standing / landing leg during movement. Time of flight was used
to predict magnitude of jumps. Contraction time divided by flight time is used to predict risk of injury Suitability of the IMU device
for day to day utility in rehearsal was also evaluated.

Results: The IMU device is reliable relative to the contact mat (ICC: 0.975, P<0.001). Consistent signal features were found
between dancers performing the 18 reference movements in all jump patterns, and speed of rotation about the Z-axis. Danc e r 6 s
found the device did not inhibit movement or their performance.

Conclusion: The results demonstrated that a single IMU fixed to the pelvis is suitable to estimate contraction time, total jumps,
magnitude of jumps, total rotations, speed of rotations, and standing leg/landing leg, providing the opportunity to collect training
load information in dance rehearsals, without restricting activity of the dancer or rehearsal director.
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Fast visuomotor responses reflect the expected value of potential targets

Timothy Carroll*, Daniel McNamee?, James Ingram?, Daniel Wolpert?
1Centre for Sensorimotor Performance, School of Human Movement and Nutrition Sciences, The University of Queensland,
Brisbane, Australia; 2Computational and Biological Learning Laboratory, Department of Engineering, University of Cambridge,
Cambridge, UK

A key feature of highly skilled motor behaviour is the ability to make rapid and appropriate feedback corrections when movements
are unexpectedly perturbed. Recent work shows that a lateral shift in visual feedback of limb position during movement leads to
an involuntary corrective response with a latency of approximately 150 ms. The size of this fast and automatic corrective response
is nonetheless tuned to the nature of the task being performed; such as its accuracy and timing requirements. In open sporting
situations, however, movements may be initiated with a number of potential goals in mind, so it might be advantageous to tune
feedback responses according to the expected values of POTENTIAL goals. Here we examined this issue in a virtual reality
reaching task. Because value is the product of the reward associated with an outcome and the frequency with which that outcome
occurs, we varied both the reward and frequency distributions of targets in a series of experiments. A statistical model of relative
value that includes a term for risk aversion provided a good explanation for the modulation of feedback responses. Thus feedback
control policies can be tuned according to the relative values of multiple potential goals, suggesting that even the lowest levels of
the visuomotor control hierarchy contribute to value-based decision making.

220

Wearable inertial measurement devices are valid and reliable for assessing jump height with
jump-and-reach tests

Edward Brooks'?, Amanda Benson?, Lyndell Bruce?
1School of Health and Biomedical Sciences, RMIT University, Melbourne, Victoria, Australia; 2School of Exercise and Nutrition
Sciences, Deakin University, Melbourne, Victoria, Australia; 3Department of Health and Medical Sciences, Swinburne University,
Melbourne, Victoria, Australia

Introduction: A wide range of sports implement vertical jump testing to assess measures such as power and neuromuscular
fatigue in athletes. Many team sports use jump-and-reach apparatus to measure vertical jump height, particularly in sports with
substantial jumping components. Validity of jump testing equipment is usually performed with a traditional countermovement jump,
which omits the skill-based reach component. This study aims to assess the validity and reliability of a novel jump measurement
device against those used in current practice.

Methods: Twenty-six participants completed the jump testing protocols on two occasions. An inertial measurement unit (VERT
Classic, Mayfonk Athletic, FL, USA) was worn by participants during three countermovement jumps with arm-swing and reach.
Construct and concurrent validity were assessed using jump-and-reach apparatus and a force platform respectiv e | vy . Pear so
correlation, standardised mean bias and typical error assessed the relationship between devices. Standardised typical error and
intra-class correlations assessed reliability of the VERT device.

Results: Very strong correlations were found between the VERT, and both the jump-and-reach apparatus (r=0.93 [90%CI:0.90-
0.95]), and force platform (r=0.95 [90%CI:0.93-0.97]). Standardised mean bias for the VERT compared to the jump-and-reach
apparatus and force platform were 0.23 (90%CI:0.15-0.31; small) and 0.96 (90%CI:0.90-1.03; moderate). Standardised typical
error of the estimate for the VERT compared to the jump-and-reach apparatus and force platform were 0.40 (90%CI:0.32-0.49;
moderate) and 0.32 (90%CI:0.27-0.40; moderate). Inter-jump standardised typical error between the first and second jump session
using the VERT were 0.31 (90%CI:0.28-0.36; moderate), ICC=0.91(90%Cl:0.87-0.94).

Conclusion: The VERT device appears to show acceptable validity and reliability for practical measurement of jump height, and
may be a cost-effective tool for testing in applied settings.
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