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WELCOME

Professor Karen Stanton
Vice-Chancellor, Solent University,
Southampton

“Solent University is proud to be hosting
this year’s BASES Student Conference.
This event will provide a platform for the
discussion and dissemination of ideas and
research associated with equality, diversity
and adversity in Sport and Exercise Science.
Historically science and sport have both
struggled with and drawn attention to
issues relating to equality and diversity.
How many talented scientists and athletes
have we lost because of a lack of inclusion?
Thankfully, events like this one are moving
us forward. This is your opportunity to
engage in a debate that challenges existing
ways of thinking and behaving.
As the Pandemic threatens to
disproportionately affect the most
disadvantaged in our communities the
theme of equality, diversity and overcoming
adversity has never been more important.
In welcoming you to the University I
want to thank you for engaging with this
important agenda and to wish you well in
your studies, research and work in exercise
and sport. Finally, I would like to thank
Associate Professor Adam Hawkey, the
team here at the University and Professor
Richard Tong and his team at BASES for
organising this event. I am sure it will prove
to be a great learning opportunity and a
source of inspiration as we work together
to overcome some of the most pressing
societal issues of our time.”

Professor Richard Tong FBASES
BASES Chair

“As Chair of the British Association of Sport
and Exercise Sciences (BASES) I would like
to welcome you to our first hybrid/online
student conference; organised by Solent
University.
BASES is the leading professional body
for sport and exercise sciences in the UK,
with a mission to lead the advancement of
knowledge and evidence-based practice for
the benefit of human performance, health,
and education. We are a membership
organisation and we hope that all of you
who are new to the association will benefit
from the opportunity to engage with the
largest network of sport and exercise
science professionals in the UK and receive
the extensive professional development
opportunities on offer, such as this Annual
Student Conference.
The conference organising committee, led
by Adam Hawkey have truly embraced the
conference theme of equality, diversity and
overcoming adversity in sport and exercise
science. They have overcome adversity due
to the challenges of the pandemic and are
providing a diverse range of presentations
that are readily available to all. As many
of you are students, I would like to take this
opportunity to thank you for engaging with
this conference and remind you that you are
the future of sport and exercise in the UK.
Therefore, I hope you will make the most
of all the opportunities that BASES provide
to support you with your studies and in
your future careers.
Finally, the BASES Board is indebted to
Adam Hawkey, his organising team and all
of the sponsors and supporters for preparing
this outstanding conference.”
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Associate Professor
Adam Hawkey FBASES
BASES2021 Chair, Solent University,
Southampton
“I am delighted to welcome you to the
BASES2021 Student Conference hosted
by Solent University Southampton. Thanks
to the commitment made by Solent,
and the support provided by BASES, our
sponsors, official supporters and partner
organisations, we are able to bring this
event free, to everyone.
This conference offers many opportunities
to immerse yourself in sport and exercise
science, including listening to international
research presentations, panel discussions
and plenary sessions from world-leading
experts, observing and engaging with
practical demonstrations and specialist
workshops from academic and industry
professionals, including some transmitted
live from our new Solent Sports Complex
and BASES-accredited sport science
laboratories. Additionally, if you are a BASES
Student Member, there is an opportunity
to present your own research.
We know that sport and exercise
science contributes significantly to the
improvement of physical and mental health,
the enhancement of human performance,
offers benefits to national and global
economies, and promotes social cohesion
and inclusivity; never before have these
factors been so important and had such
an influence on our lives. The BASES2021
Student Conference will further enable
us to use sport and exercise science as
a lens through which to recognise the
value of equality, diversity, inclusivity
and overcoming adversity, in science
and society. This event promises to be
a celebration of the impact that sport
and exercise science has on us all and it
is a pleasure to have you join us in this
celebration.”
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KEYNOTE SPEAKERS

Donna Fraser OBE OLY
is a four-times Olympic
sprinter and Equality,
Diversity and Inclusivity Lead
at British Athletics.

Dr Shawna Pandya MD
is Vice President of
Immersive Medicine at
Luxsonic Technologies and
a Scientist-Astronaut
Candidate at Project PoSSUM.

Prof Ed Laskowski MD
is Professor of Physical
Medicine and Rehabilitation
in the Mayo Clinic Sports
Medicine and former member
of the President’s Council on
Physical Fitness and Sports.

Prof Adam Hawkey FBASES
is Associate Professor of
Sport Science and Human
Performance at Solent
University and Professor
of Sports Science at
SIMATS University.

Aaron Phipps
is a Paralympian and member
of the Great Britain Wheelchair
Rugby team. He was the first
British person of disability to
summit Mount Kilimanjaro.

Micky Yule
is a former Staff Sergeant
in the British Army. Now a
Paralympic Powerlifter he
won gold at the 2016 Invictus
Games in London.

Willie Cruz CSCS RSCC
is the Director of
Strength and Conditioning
for the Houston Rockets,
in the NBA.

Derek Redmond OLY
is a former Olympic athlete
and British, European,
Commonwealth and
World Champion and
Internationally renowned
motivational speaker.

Troy Townsend
is Head of Development
at Kick It Out, English
Football’s equality and
inclusion organisation.

Leon Mckenzie
is a former Premier League
Footballer and Professional
Boxer, Talksport Co-Host
and an International
Mental Health Speaker.

Miles Henson
is Co-Founder and Director
of the People Academy and
an advisor to the United States
Olympic and Paralympic
Committee (Team USA) and
USA Women’s Soccer Team.

Prof Greg Whyte OBE FBASES
is Professor of Applied
Sport and Exercise Science
at Liverpool John Moores
University, awarded an OBE
for services to sport, sports
science and charity.

Prof Mike Tipton MBE
is Professor of Human and
Applied Physiology at the
University of Portsmouth,
awarded an MBE for services
to physiological research in
extreme environments.

Prof Charlie Foster OBE
is Professor of Physical
Activity and Public Health
and Chair of the Chief Medical
Officer’s Committee for
Physical Activity.

Dr Pradeep Singh Chahar
is an Assistant Professor in
the Department of Physical
Education at Banaras Hindu
University in India.

Dr Andy Smith MBE FBASES
is the lead author of the
BASES Expert Statement
on COVID-19 and a former
Chair of BASES.
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E XPERT
HUMAN
SPACEFLIGHT

Dr Phil Carvil
(Science and Technologies
Facilities Council/UK SpaceLABS)

Dr David Green
(European Astronaut Centre)

Prof Adam Hawkey FBASES

PANEL S

RETURNING TO
PROFESSIONAL SPORT
FOLLOWING COVID -19

CONTEMPOR ARY ISSUES
IN STRENGTH AND
CONDITIONING

Dr Paul Dijkstra
(Aspetar)

Andy Boyd
(UKSCA)

Dr Juan-Manuel Alonso
(Aspetar)

Andy Bruce
(UKSCA)

Dr Maria-Carmen Adamuz
(Aspetar)

Tulshi Varsani
(UKSCA)

Dr Liesel Geertsema
(Aspetar)

Tim Stevenson
(UKSCA)

Dr Yorck Olaf Schumacher
(Aspetar)

Rob Pacey
(UKSCA)

(Solent University)

Prof Nick Caplan

(Northumbria University)

Dr Elisa Ferre (Royal Holloway

DISABILIT Y
SPORT

Ali Jawad
(Paralympics GB Power Lifter/
Founder of Accessercise)

Alaina MacGregor
(CEO British Blind Sport)

Michelle Carney
(CEO Special Olympics GB)

Helene Raynsford
(Chair, Paralympics GB
Athlete Commission)

University London)

Dr Julia Attias

Prof Marco Cardinale
(Aspetar)

(Kings College London)

WOMEN
IN SPORT

ESPORTS

SAFEGUARDING
IN SPORT

ANTI-DOPING AND
SUPPLEMENTS

Dr Emma Ross FBASES
(Co-Founder of The Well HQ)

Dr Kirill Micallef Stafrace MD
(Maltese Olympic Committee)

Kim Mundy
(Southampton Football Club)

Dr Laurie Patterson
(Leeds Beckett University)

Dr Philippa Velija
(Solent University)

Dr Melita N Moore MD
(MedStar Health System)

Lisa Carter
(Wolverhampton Wanderers
Football Club)

Ali Jawad
(Paralympics GB Power Lifter/
Founder of Accessercise)

Maurisa Gibson-Bailey
(Sports Scientist)

Dr Joanne Donoghue
(New York Institute of Technology)

Linda Medlicott
(Motorsport UK)

Irene Riach
(sportscotland
Institute of Sport)

Vilassini Sundar
(Professional Surfer)

Ismael Pedraza
(German Sport University)

BASES 2021 STUDENT CONFERENCE

Rachel Newnham
(LTA)
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PLENARY

SPE AKER S

Prof Rami Abboud
Vice President for Internationalization
and Engagement at the University
of Balamand, Lebanon.

Prof Julie Greeves OBE
Principal Physiologist
for the British Army.

Prof Dawn Skelton
Professor of Ageing and Health
at Glasgow Caledonian University.

Dr William Murrell MD
Director, Abu Dhabi Knee and Sports
Medicine, Healthpoint Hospital, UAE.

Dr Lindsay Bottoms FBASES
Reader in Exercise and Health Physiology
at the University of Hertfordshire.

Prof Sue Backhouse FBASES
Professor of Sport Psychology
and Behavioural Nutrition at
Leeds Beckett University.

Dr Dobson Dominic MBBS (M.D)
Head of Sports Medicine at Saveetha
Institute of Medical and Technical
Sciences (SIMATS), India.

Prof Graeme Close FBASES
Professor of Human Physiology
at Liverpool John Moores University.

Dr Neal Smith
Field Leader in Biomechanics
at the University of Chichester.

Dr Zoe Wimshurst
Senior Lecturer in Psychology
at AECC University College.

Prof Craig Sale
Professor of Human Physiology
at Nottingham Trent University.

John Kennett
Director of Physical Mind London
and inventor of HIFIm (High Frequency
Impulse for Microgravity).
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OVERCOMING
ADVERSITY SPEAKERS

Ali Jawad
British Powerlifter, Paralympic
Silver medallist and former
world record holder.

Vilassini Sundar
Multiple medal winning swimmer,
professional surfer and stand-up
paddle boarder from India.

Idai Makaya
Endurance athlete and
24-hour chin-up
World Record Holder.

Kelly Simm
British, Commonwealth
and World University Games
gymnastics champion.

Alice Dearing
UK’s number one marathon
swimmer and co-founder of the
Black Swimming association.

Adam Bundle and Stu Vince
Hampshire Firefighters undertaking
an Atlantic Rowing Challenge for
mental health awareness.

WORKSHOPS
HEALTH AND
FITNESS:
WHAT’S YOUR
FITNESS QUOTIENT?

EDUCATION:
BASES SUPERVISED
EXPERIENCE

PHYSIOLOGY
AND NUTRITION:
ANTI-DOPING
IN SPORT

MENTAL HEALTH:
(Solent Mind)

(Solent: Dr James Wright)
(FitQuest)

SPORTS MEDICINE
AND REHABILITATION:
(Aspetar: Andrew Cole
and Dr Rod Whiteley)

(UK Anti-Doping:
Karen Shopland)

SPORT AND
PERFORMANCE:
SUPPORTING
CHAMPIONS

BIOMECHANICS/
MOTOR BEHAVIOUR:
EYE TR ACKING
IN SPORT

(Dr Steve Ingham FBASES)

(Solent: Dr Russell Discombe)

PSYCHOLOGY:
HEART R ATE
VARIABILIT Y
(Solent: Dr Emma Mosley)
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OUR

SPONSOR S

SPECIALISTS IN THE FIELD OF HUMAN PERFORMANCE MEASUREMENT.
Thirty years spent measuring elite athletes and human beings in extreme environments has
resulted in a unique understanding of human physical performance and the measurement thereof.
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SPORT AND FITNESS
COUR S ES AT SO LENT
Get ready to push the limits. Whatever your sporting ambitions,
with degrees in football, exercise science, coaching and management,
Solent offers the skills and connections to help you make them a reality.

Virtual tour
For a closer look
at our sports
facilities, visit
www.solent.ac.uk/
virtual-tour

• BSc (Hons) Football Studies
• BSc (Hons) Health, Nutrition and Exercise Science
• BA (Hons) Physical Education
• BSc (Hons) Sport and Exercise Psychology
• BSc (Hons) Sport Coaching
• BSc (Hons) Sport Management
• BSc (Hons) Sport and Exercise Science
• BSc (Hons) Sport and Exercise Therapy
• MSc Football Science
• MA Physical Education and School Sport
• MA Sport Management
•	MSc Sport Science and Performance Coaching

Accredited courses recognised by
professional bodies and associations.

Specialist sport science labs, including
a BASES-accredited physiology lab.

NGB coaching awards, REPs registration
and other qualifications available
alongside your studies.

Great opportunities for work experience,
including working in community, school
and high-performance environments.

Access to our state-of-the-art £28m
sport complex. Facilities include two
sports halls, two fitness studios, general
purpose gym, high-performance gym,
health and fitness gym, sport and
exercise therapy clinical space.

Garry Halsey
BA (Hons) Football Studies, 2014,
Education Development Coordinator, FA Education
Solent University helped me to gain invaluable work experience
and contacts within the professional game, as well as knowledge
surrounding both professional and grassroots football. Without
my time at Solent, I would not have the confidence I now have
in my abilities and understanding of the game.

Biomechanics and Motor Behaviour
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Comparison of the biomechanics of the round-off between novice
and experienced gymnasts
DAVID MCCARTHY1*, MORGAN CODYRE1, MAIRE NIXON1, ROSS EAMES1,
DECLAN CLANCY1 & ROBERT MOONEY1
1

Sport and Exercise Science, Department of Natural Sciences, School of Science
and Computing, Galway Mayo Institute of Technology, Galway, Ireland
*

Corresponding author: G00354117@gmit.ie
@GMITOfficial
In gymnastics, the round-off is a very prominent movement performed during floor
exercises and is a central component of many gymnastic routines. It is also a
precursor to many other manoeuvres such as backflip. The proficiency with which
the round-off is performed can greatly affect the quality of subsequent manoeuvres.
The purpose of this study was to investigate the differences that skill level would
have on the biomechanical properties during the hand-placement and snap-down
phases of the round-off. Two participants volunteered to take part in the study.
These included one novice gymnast (male, 20 years, 1.77 m, 89.8 kg) and one
experienced gymnast (female 21 years, 1.60 m, 58.2 kg). The study received
institutional ethical approval. The participants each performed three round-offs to
analyse the kinematics (displacement of centre of mass ((COM)), kinetics (vertical
ground reaction force ((vGRF)) and muscular activity (left and right triceps brachii)
during the movement. Independent samples t-tests were performed to examine if
significant differences existed between the two participants, or a Mann-Whitney U
test in cases where data were non-parametric (P = 0.05 in all conditions). COM
acceleration and velocity were found to be more stable and higher for the
experienced participant (Acceleration: U = 1018, P = 0.016; Velocity: U = 289, P =
0.000). The experienced participant’s vGRF was significantly higher for both hand
contacts (Left contact: t = -12.159, df = 4, P = 0.00; Right contact: t = -14.432, df =
4, P = 0.01). The novice participant displayed higher levels of biceps brachii activity,
calculated as a percentage of max voluntary isometric contraction (%MVIC), in
comparison of the experienced participant (Left arm: t = 3.511, df = 4, P = 0.025;
Right arm: t = -0.426, df = 4, P = 0.707). The results highlight the superior
performance of the advanced participant during the round-off, with differences in
COM, vGRF and muscular activity. While vGRF and muscular activity are of great
import, the priority for coaches should be to encourage athletes to develop horizontal
acceleration and velocity during the hand-placement and snap-down phase of the
round-off. This is vital for gymnasts as they require the increased momentum
gathered from the round-off to progress into more complicated manoeuvres. This is
the first study to focus on the biomechanics of these phases. Further research could
extend this work to other phases of the round-off.
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The influence of pelvic factors on perceived discomfort in female
cyclists
EMILY TURNBULL1*, TIM DREW1, ANDREW J. MURPHY1 & TRACEY
WILKINSON2
1

Institute of Motion Analysis and Research (IMAR), Tayside Orthopaedic and
Rehabilitation Technology (TORT) centre, Ninewells Hospital and Medical, University
of Dundee, UK; 2Centre for Anatomy and Human Identification (CAHID), Medical
Sciences Institute, University of Dundee, UK
*

Corresponding author: ezturnbull@dundee.ac.uk

Perineal discomfort associated with prolonged periods of time on the saddle
represents a substantial problem faced by female cyclists and may be a strong
indicator of future injury risk (Trofaier, 2016, International Urogynecology Journal,
27(4), 513-519). Empirical evidence regarding preventative measures is, however,
lacking, and factors and mechanisms associated with inter-participant variability of
tolerance of localised saddle pressures are poorly understood (Holliday, 2019,
Journal of Science and Medicine in Sport, 22(10), 1097-1101). It is posited that a
gap in understanding exists; the present study aimed to investigate the impact of
pelvic size and pelvic angular motion on perceived discomfort in female cyclists. With
institutional ethics approval, nineteen female participants were recruited (age = 39.6
± 16.8 years, height = 1.64 ± 0.05 m, body mass = 64.9 ± 8.7 kg, cycling = 272 ±
205.4 minutes per week). Saddle height and layback were standardised on a turbo
trainer-mounted-road bike. During initial assessment intertuberous width (ITW) and
average resultant distance from pubic symphysis to ischial tuberosity (PSIT) were
measured. Following this, six 14 mm retro-reflective markers were attached to
participants’ right and left anterior superior iliac spine, posterior superior iliac spine
and also to the midpoint between these bilaterally using double sided adhesive tape.
Participants then cycled with a constant power output of 70 W at a self-selected
cadence for two thirty-minute trials using different saddles in a randomised sequence
separated by a ten minute rest period. Pelvic orientation was recorded at 120 Hz for
thirty seconds every five minutes using a 16 camera motion capture system (Vicon,
Oxford metrics, UK). A custom model was developed to provide pelvic segment
rotations in 3 directions. Subjective discomfort was quantified for both the crotch and
ischial tuberosity region using a visual analogue scale. Correlation analysis was
conducted using Kendall’s Tau-B test to explore relationships between the major
outcome variables of interest. No significant correlation was found between
discomfort and pelvic size, as quantified by either ITW or PSIT. Weak positive
correlations were found between discomfort and pelvic motion in all three planes of
movement. The highest overall correlation was seen in the sagittal plane, with a
stronger association with discomfort in the perineal region observed (τb = 0.14, P =
0.02). These results suggest that pelvic angular motion may have a modest role to
play in the mechanism of saddle pain. Future study should consider whether this is
influenced by rider position.
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Does increased simulated breast mass change posterior
trunk muscular activity?
HANNAH DIVALL1*, CHRIS MILLS1, TIM EXELL1 & MELISSA JONES1
1

School of Sport, Health and Exercise Science, University of Portsmouth,
Portsmouth, UK
Corresponding author: hannah.divall@myport.ac.uk
@divall_hannah
*

Correct posture refers to the plumbline position the body is held when sitting or
standing, requiring sufficient muscular strength and endurance to minimise
excessive stress on the body. Deviations from alignment can increase posterior trunk
muscular activity. Additionally, breast mass (augmentation/ hypertrophy) can alter
the trunk centre of gravity, causing changes in posture, potentially leading to back
pain. To maintain correct posture, posterior muscular activity may increase to
counteract increased anterior breast mass. This study aimed to investigate the effect
of increasing simulated breast mass and correcting breast mass asymmetry on back
extensor muscle activity. Following institutional ethical approval and written informed
consent, 8 females: mass (75 ± 7 kg), stature (168 ± 7 cm), underband (82 ± 4 cm),
over bust (99 ± 5 cm), bra size (30 D to 34 E) consented to take part. Simulated
breast mass was altered by adding mass as a percentage increase (0-150%) from
participants natural breast mass, as estimated from a 3D breast scan. 8 Qualisys
cameras (250 Hz) provided real-time feedback of the postural plumbline (ear lobe,
glenohumeral joint, greater trochanter, lateral femoral epicondyle, and lateral
malleolus) to standardise posture. Simultaneously, 8 EMG sensors (1000 Hz),
placed bi-laterally on the upper and lower trapezius and erector spinae, recorded
muscle activation during 2 minutes of sitting and standing. Mean EMG data were
calculated, and a Pearson correlation tested for a relationship between mean muscle
activity and breast mass change. Muscle asymmetry was calculated using the
symmetry angle equation where no significant group differences were found between
no mass and 150% mass conditions. A small positive correlation (0.10≤ r <0.30)
between muscle activity and simulated breast mass was identified in all muscles
during sitting and in two muscles, left upper erector spinae and the right upper
trapezius, during standing. Increased breast mass is associated with small increases
in muscle activity, suggesting that muscles may work harder to maintain posture with
an additional anterior load, potentially altering spinal loading. Therefore, it is
suggested that a lighter weight implant be considered for breast augmentation to
minimise the increases in muscle activity required to maintain correct posture.
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Quantifying the relative contributions of work done in the lower
limbs in different movement tasks following anterior cruciate
ligament reconstruction
HOLLY S.R. JONES1*, ISABEL S. MOORE1, ENDA KING2, VICTORIA STILES3,
LUCA LAUDANI1, KATHERINE A.J. DANIELS2,4
1

Cardiff School of Sport and Health Sciences, Cardiff Metropolitan University,
Cardiff, UK; 2Sports Surgery Clinic, Dublin, Ireland; 3Sport and Health Sciences,
University of Exeter, Exeter, UK; 4Department of Sport and Exercise Sciences,
Manchester Metropolitan University, Manchester, UK
*

Corresponding author: st20057426@outlook.cardiffmet.ac.uk

Rupturing the anterior cruciate ligament (ACL) is among one of the most debilitating
injuries within landing, cutting and jumping based sports (Bourne et al., 2019. Sports
Medicine, 49, 1629-1635). Persistent alterations in lower limb joint kinetics may be
observed among athletes who have undergone ACL-reconstruction (ACLR) which
may contribute to an increase in ACL re-injury risk. Differences in the distribution of
mechanical work undertaken by the ankle, knee and hip joints can therefore be used
to characterise athlete movement strategies when jumping, landing and cutting. The
aim of the study was to investigate the proportion of work done at the ankle, knee and
hip joints in different movement tasks following ACLR. 172 male, multidirectional field
sport athletes aged 18-35 years were recruited (127 ACLR patients who had
undergone surgery approximately 9 months prior to testing (height: 1.81 ± 0.06 m;
mass: 82.7 ± 9.3 kg) and 45 healthy participants (height: 1.82 ± 0.07 m; mass: 81.4 ±
7.8 kg)). During one laboratory visit, three movement tasks were completed as part of
a clinical testing battery: a bilateral drop jump, a unilateral drop jump and a 90° preplanned cut. Only data collected from the reconstructed leg during the braking phase
were used for analysis. The healthy cohort were matched to the ACLR cohort on limb
dominance. Joint work was computed as the integral of joint power over time. The
relative contributions of the ankle, knee and hip work to total lower extremity joint work
in the sagittal plane was calculated. The proportion of work done at the hip was higher
for the ACLR than in the healthy cohort in both the bilateral drop jump (16.4 ± 9.3%
and 12.3 ± 7.9%, respectively; P = 0.008) and cut (18.6 ± 11.7% and 13.2 ± 10.1%,
respectively; P = 0.007). Additionally, during the cut, the healthy cohort contributed a
higher proportion of work done at the knee compared to the ACLR patients (52.5 ±
9.9% and 47.3 ± 10.8%, respectively; P = 0.006). In line with previous research, the
findings suggest that during the bilateral drop jump and the cut, ACLR patients
adopted a knee avoidance strategy, using the hip musculature to a greater extent and
reducing knee extensor muscle requirements to potentially reduce load on the
reconstructed knee. Further studies are needed to understand whether the
adaptations present are a safety mechanism to reduce the risk of re-injury, or a risky
compensatory strategy which may increase the risk of injury.
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Increasing step frequency: Good for the tibia, but bad for the pelvis
JACK HOPE1*, KELLY ASHFORD1, RICHARD WILLY2, MEGAN L. JAMES1, FILIP
LISCZYK1 & ISABEL S. MOORE1
1

School of Sport and Health Sciences, Cardiff Metropolitan University, UK; 2School
of Physical Therapy & Health Sciences, University of Montana, , MT, USA
*

Corresponding author: st20098003@outlook.cardiffmet.ac.uk
IG: @jope_sportsperformance
Increased acceleration variability is associated with ‘riskier’ gait patterns, which could
predispose a runner to injury (Schütte et al., 2015, PloS one, 10(10)). Acceleration
variability of the tibia and pelvis could therefore be selected as appropriate measures
to quantify gait variability during running. Step frequency manipulation is a commonly
used gait retraining method used to reduce vertical loading rates at the tibia (Bowser
et al., 2018, Medicine and Science in Sports and Exercise, 50(12), 2500). However,
the use of step frequency manipulation to decrease acceleration variability and
ultimately reduce injury risk is yet to be investigated. The aim of the study was to
investigate the effects of step frequency on tibial (vertical) and pelvic (vertical,
anterior-posterior, and medio-lateral) acceleration variability in runners. Following
ethical approval, twelve runners of mixed abilities (height 1.70 ± 0.09 m; mass 65.8 ±
10.1 kg; age 28.1 ± 6.1 years) were recruited. Participants initially completed a 2minute habitual trial on a treadmill to establish their normal step frequency. In
response to a metronome lasting 60-s, participants then completed 5 trials at a step
frequency equivalent to either 90%, 95%, 100%, 105% or 110% of habitual step
frequency. The biological coefficient of variation (BCV) for peak and root mean
square acceleration was used to quantify variability for each condition. Acceleration
waveform similarity was also calculated for each condition, using coefficient of
multiple correlations (CMC) and represents variability across the entirety of stance. A
significant difference across conditions was found for peak vertical acceleration BCV
at the pelvis (P = 0.047) but failed to reach significance in post-hoc tests. A
significant difference was also found across conditions for peak vertical acceleration
CMC at the pelvis (P = 0.002), with higher gait repeatability during 100% step
frequency (CMC = 0.916) compared to 105% (CMC = 0.841, P = 0.003) and 110%
step frequency (CMC = 0.838, P = 0.002). No changes in variability were observed
for vertical tibial acceleration, but a strong, negative linear relationship was found
between peak vertical acceleration at the tibia and change in step frequency (%) (R2
= 0.99, P = 0.001). These findings indicate that increasing step frequency is
associated with reducing peak vertical tibial acceleration without compromising
variability; however, it does compromise vertical pelvic acceleration variability.
Practitioners should therefore be aware of the potential negative impact of
implementing step frequency manipulation rehabilitation strategies when treating
overuse running injuries.
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Differences in vertical and braking ground reaction forces between
common parkour vaulting techniques with running and precision
style landings
JAMES M. ADAMS1*
1

Sports Science and Therapy Department, School of Human Sciences, London
Metropolitan University, London, UK
*

Corresponding author: james@jmablog.com
@jmablog
The emerging sport of parkour has developed a landing technique focused on soft,
quiet and controlled landings. The performance characteristics of practitioners
(traceurs) in two-legged drop landings are becoming increasingly established
(Puddle and Maulder, 2013, Journal of Sports Science and Medicine, 12, 122-129),
but it is unknown whether the same characteristics will be demonstrated for different
movements and with different landing techniques. Therefore, the purpose of this
study was to investigate the ground reaction forces (GRFs) produced during three
common parkour vaulting techniques utilising two common landing styles, with the
aim of understanding how GRFs may change between the different scenarios and
the subsequent implications for injury. Following ethical approval, 10 traceurs (age:
29.4 ± 7.18 years, height: 173.81 ± 8.05 cm, weight: 74.22 ± 8.35 kg, experience: 9.7
± 3.62 years) performed a drop landing, step vault, dash vault, and kong vault onto a
force plate with a two-foot precision landing (precision) and a single foot running
landing (running). Vertical (vGRF) and braking (bGRF) GRFs per limb were analysed
by repeated measures two-way ANOVA. A significant interaction effect between
movement choice and landing style was found for both peak vGRF (P = 0.01) and
peak bGRF (P > 0.01). All movements increased in vGRF when using a running
landing. The kong vault was found to produce the greatest vGRF and bGRF of all
movements in both landing styles, differing significantly from all other vault
techniques. The dash vault produced the least vGRF and bGRF of all movements in
both landing styles, differing significantly from the step and kong vaults with a
running landing but not with a precision landing. The step vault was not found to
significantly differ from a drop landing with either landing style. Movement and
landing style choice affect landing GRFs for common parkour vaulting techniques.
While GRFs increased in running style landings, they still did not exceed those
typically experienced in jogging, indicating that traceurs mimic their performance in
two-legged drop landings and continue to effectively mitigate landing forces when
vaulting. As a result, traceurs are unlikely to be at risk of acute lower limb injury with
the force levels produced but remain at risk of chronic lower limb injury.
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Arms play a critical role in running performance but there is little research on this
subject. Recent changes to Paralympic classification suggest that below-elbow
amputation does not affect performance over long-distance running. Under the new
classification, athletes with different degree of upper limb impairments unilaterally and
bilaterally are categorised in the same class, T46. This study aims to validate the
rationality of the classification modifications, to investigate the asymmetry movements
in thorax and pelvis during running for impaired arm conditions, and to determine the
influence of bilateral and unilateral arm swing motion during running kinematics on
sagittal and transverse planes with gait parameters. With ethical approval, four righthanded male students (mean ± SD: age, 21.75 ± 1.10 years; stature, 180.30 ± 3.72
cm; mass, 81.70 ± 12.53 kg) participated in treadmill running under five simulated arm
impairment conditions at 3.0 ms-1, 3.6 ms-1, 4.2 ms-1, with a duration of 15-seconds
per condition per speed. Participants flexed their right or both forearm(s) at maximal
degree to touch shoulder or cross tightly in front of the chest to simulate different levels
of amputation. Forty-five retroreflective markers plus clusters were affixed on
anatomical positions, with gait cycles recorded via motion capture system.
Furthermore, spatiotemporal measures were evaluated because of their correlations
with optimal maximal velocity. Since the primary focus was the differences between
the impairment conditions and the asymmetries, a series of repeated measures
ANOVAs and paired samples t-tests were performed for the main and interaction
effects of speed changes and amputated conditions. Among all conditions, stance time
gradually decreased as the running speed increased. Conversely, the incremental
speed changes resulted in a steadily increased pattern in step length in both sides.
Regardless to impaired level, the anterior thoracic rotation range was found
significantly higher on the left side at all speeds (P < 0.05), so did pelvic rotation (P =
0.05) at 3.6 ms-1. The differences of the tilt angles of both segments were insignificant
(P > 0.05), except thoracic flexion at 3.6 ms-1 (P = 0.05). The spatiotemporal
parameters remained symmetrical regardless to the level of impairment and speed,
which suggest that counterbalance movements would occur. Findings suggested the
upper torso over-rotated in a greater range to compensate missed pendulum
movement of arm; the additional thorax flexion acted as a weight mass to improve
pelvic stability which support the leg swing. The asymmetrical ranges of motion were
found in biomechanical aspect; however, it might be worth to considering the energy
expenditure for compensatory movements to validate the classification modifications.
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In a netball match, players jump 31.0 - 67.3 times depending on positions (Fox et al.,
2013, Journal of sports sciences, 31, 1588-1595) and studies showed jump height
decreases with fatigue (Cormack, 2008, International journal of sports physiology
and performance, 3, 359-374). In addition, lower body kinematics during jumping are
also affected by fatigue (Rodacki, Fowler and Bennett, 2002, Medicine & Science in
sports & exercise, 34, 105-116). However, the effects of netball training on vertical
jump performance and lower body kinematics during the jump are not known.
Therefore, the purpose of this study was to investigate the influence of training
fatigue on countermovement jump (CMJ) height and lower body kinematics in elite
netballers. Ethical approval was obtained from the University of Worcester. Fourteen
female netballers (age 22.79 ± 2.60 yrs, height 1.75 ± 0.10 m) playing in
Superleague and universities league provided written informed consent. All testing
was conducted alongside normal training sessions without extra intervention. Centre
of joints was marked by tapes. Three maximal countermovement jumps with arm
swing were performed by participants following a warm-up, but before training.
Participants then completed a netball training session and immediately after the
training session, another three maximal countermovement jumps with the same
requirements were performed. Two cameras (SONY PJ810, 50 frames/s) were used
to record all jumps from the right-hand side and the front. Following calibration, video
footage was analysed using Kinovea 0.8.27-x64. Jump height was identified as the
displacement of the marker on the midaxillary line at umbilicus height. Peak angles
of hip flexion, knee flexion and ankle flexion during countermovement and rising
periods were identified. Peak left and right knee valgus angles during
countermovement and rising periods, and feet apart width were measured. Results
showed significant increase in CMJ height (39.49 ± 8.09 cm, 41.73 ± 6.65 cm, P
<0.05) and minimum ankle angle (65.26° ± 4.05°, 68.90° ± 6.86°, P <0.05) post
training compared with pre training. No significant difference was found in peak left
or right knee valgus angle, or feet apart width. The results did not support the
hypothesis that jump height decreases with fatigue. It might be explained by 1)
effective strength training had minimised the fatigue effect; 2) the warm-up
undertaken was insufficient, therefore the pre training values were not from the best
performance. Kinematically, results suggested individuals tend to adopt a less flexed
ankle strategy in response to training fatigue.
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Vertical tibial acceleration and peak braking forces have been associated with an
increased risk of running-related injuries and can be altered by manipulating stride
frequency (Sheerin et al., 2019, Gait & Posture, 67, 12-24; Napier et al., 2019,
Journal of Orthopaedic & Sports Physical Therapy, 49(3), 136-144). However, there
is limited understanding regarding how changes in stride frequency interact with
pelvic loading, which may be of particular importance for runners with pelvic and
lower-back related injuries. This study aimed to assess changes in, and predictors
of, peak vertical and anteroposterior pelvic acceleration, as surrogate measures of
load, across different stride frequencies. Following ethical approval, ten healthy,
pain-free runners (4 males, 6 females, age: 29.0 ± 6.2 years, mass: 65.6 ± 19.8 kg,
height: 1.69 ± 0.10 m), from recreational to competitive standard, were recruited.
Participants ran on a laboratory treadmill in time with an audible metronome beat for
60 s at their preferred stride frequency and at ± 5% of this preferred stride frequency.
Data were collected using a motion capture system and tri-axial accelerometers.
Vertical peak positive, and anteroposterior peak negative, pelvic and tibial
acceleration (m∙s-2) for ten stance phases of each stride frequency were identified
and a mean calculated for each participant. Anteroposterior displacements (m) from
the hip and knee to the foot, at the corresponding touch downs, were also measured.
Linear mixed models assessed whether: 1) vertical tibial acceleration,
anteroposterior displacement from knee to foot, and stride frequency predicted
vertical pelvic acceleration; 2) anteroposterior tibial acceleration, anteroposterior
displacement from hip to foot, and stride frequency predicted anteroposterior pelvic
acceleration; 3) stride frequency predicted tibial acceleration in either plane. No
significant difference was found for vertical pelvic acceleration across the three stride
frequencies (P = 0.183, ηp2 = 0.172). Anteroposterior pelvic acceleration differed
across stride frequencies (P = 0.030, ηp2 = 0.386), but did not reach significance in
post-hoc tests (P > 0.05). Stride frequency was the only significant predictor of
vertical (P = 0.007), and anteroposterior (P = 0.009) pelvic acceleration, with
increases in stride frequency predicting increased acceleration. Stride frequency was
not a significant predictor of tibial acceleration in either plane (P > 0.05). This study
found that higher stride frequencies produced higher pelvic accelerations. Therefore,
runners with pelvic or lower-back injuries may benefit from reducing their stride
frequency to reduce pelvic load.
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Groin injuries are prevalent in sports involving change of direction (Werner,
Hägglund, Waldén & Ekstrand, 2014, British Journal of Sports Medicine, 43(13),
1036-1040). Ankle dorsiflexion moment, hip abduction moment and pelvis rotation
towards the desired direction of travel all increase following successful rehabilitation
from groin injury (Gore et al., 2020, Journal of Biomechanics, 99, 109474). The
fundamental task requirements of cutting are reorientation of the body and
redirection of the centre of mass (COM) velocity (Hase & Stein, 1999, Journal of
Neurophysiology, 81(6), 2914-2922). Isolating the effect of body reorientation and
COM velocity redirection on variables associated with successful rehabilitation from
groin injury could inform when different types of cutting are safe to be introduced in
rehabilitation and improve clinical knowledge on why cutting is a common cause of
groin injury. The aim of this study was to investigate the effect of body reorientation
and COM velocity redirection on variables associated with successful rehabilitation
from groin injury during cutting at different approach speeds. Ethical approval was
granted by the Sports Surgery Clinic Hospital Ethics Committee and eight healthy
participants completed testing (mean ± SD age 24 ± 4 years, mass 66.24 ± 7.72 kg
and height 1.76 ± 0.08 m). Participants performed two cutting tasks at different
approach speeds (3 and 4 m/s) and angles (30° and 60°). One task involved body
reorientation > 10° and the other with body reorientation < 10°. COM velocity
redirection angle was required to be within ± 5° of the required cutting angle and
speed within ± 10 % of the required approach speed. Visual 3D (V10.3, C-Motion,
USA) was used to create an inverse dynamic model of the lower body and calculate
peak ankle dorsiflexion and hip abduction moment during stance. A custom MATLAB
(MathWorks Inc, Natick, Massachusetts) script was used to extract and calculate
kinematic variables. Sidestep cutting involving little or no body reorientation
produced greater peak ankle dorsiflexion moments when compared with sidestep
cutting involving body reorientation at the same approach speed and cutting angle,
with two significant differences found (z = -2.197, P = 0.03, z = -2.527, P = 0.08).
Body reorientation had no effect on peak hip abduction moments produced during
sidestep cutting. These results indicate that sidestep cutting involving varying levels
of body reorientation can influence kinetic variables associated with successful
rehabilitation from groin injury. Approach speed did not modulate the influence of
body reorientation on loading.
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Wearables have been shown to increase adult physical activity (PA), however less is
known about their impact on child and adolescent PA. The aim of this review was to
examine the acceptability, feasibility and effectiveness of wearables, and their
potential mechanisms of action, for increasing PA, in 5- to 19-year olds. A systematic
search was conducted of 6 databases (start date of each database to December
2019). The following eligibility criteria were used: (a) published in English; (b)
included participants aged 5- to 19-years; (c) examined the use of a wearable within
an intervention, acceptability or feasibility study; and (d) measured PA and/or
experiences of using a wearable. The presence or absence of behaviour change
techniques (BCTs), were coded, using the behaviour change technique taxonomy
v1. A narrative review (effectiveness findings), and a thematic synthesis
(acceptability and feasibility findings) were conducted. The heterogeneity of study
samples, designs, and PA outcomes did not permit a meta-analysis. Thirty-three
studies were included. Most studies (70%) included only adolescents (10 to 19years). There was some, but largely mixed, evidence that wearables increase steps,
and moderate-to-vigorous-intensity PA and reduce sedentary behaviour. There were
no apparent differences in effectiveness based on the number of BCTs used, and
between studies using a wearable alone or as part of a multi-component
intervention. From the thematic synthesis, four analytical themes (14 subthemes)
were identified: (1) perceived facilitators and barriers of using a wearable may impact
device use, (2) affective attitude: feelings towards using wearables, (3) wearables
ease of use, understanding of PA outputs, and perceived impact on PA varies
between devices and individuals, and (4) perceived mechanisms of action underlying
wearables impact on PA. Children and adolescents reported wearables increased
their PA, via wearable features that promote self-monitoring, goal setting, feedback,
and competition. However, barriers of wearable use (e.g. technical difficulties,
novelty effect) were present. More rigorous and long-term studies investigating the
acceptability, feasibility, and effectiveness of wearables, in 5- to 19-year-olds, are
warranted.
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The family environment is an important social correlate of child physical activity (PA),
with parent, and sibling PA levels positively correlated with child PA. Wearable
activity trackers (wearables) incorporate numerous behaviour change techniques
(feedback, self-monitoring, goal-setting) that have previously been identified as
mechanisms of increasing child PA, in a family-setting. There is some evidence that
wearables can increase steps, moderate-to-vigorous-intensity PA, and reduce
sedentary behaviour in children and adolescents; however, few studies have
explored wearables in a family-setting (n=3; unpublished PhD work). The aim of this
study was to use the ‘Technology Acceptance Model’ to explore the acceptability and
feasibility of wearables to increase PA in 5- to 9-year olds, in a family-setting. This
study was approved by Loughborough University Ethical Approval Sub-Committee
(REF: 2020-1347-2029). Families were eligible if they had: a child aged 5- to 9-years
living in the same household. Physical activity (ActiGraph GT3X+ for 7-consecutive
days) and perceived capability, opportunity and motivation for PA and wearable use
(20 questions developed using the COM-B behaviour change model and Theoretical
Domains Framework) were measured in week one and five. Families wore the Fitbit
Alta HR for 4-weeks, and completed weekly surveys, which assessed the
acceptability of using the Fitbit. Families participated in a focus group to discuss their
experiences using the Fitbit. To date, 20 families are participating. Preliminary data
from 10 families (11 target children) found that the number of parent/guardians who
were “confident”/“very confident” their child was achieving PA guidelines increased
from 55.55% (n=6/11) before using the Fitbit to 90.91% (n=10/11) after using the
Fitbit. The number of parent/guardians who were “confident”/“very confident” a
wearable activity tracker would increase their child’s PA levels increased from
55.55% (n=6/11) before using the Fitbit to 81.82% (n=9/11) after using the Fitbit. All
parent/guardians “agreed”/“strongly agreed” that the Fitbit made their child more
active in week 1 (n=11/11; 100%), however this decreased to 63.65% (n=7/11) of
parent/guardians in week 4. Preliminary results from the qualitative data (via a
deductive thematic synthesis approach) identified 10 subthemes; ‘lack of time for PA,
‘school as a barrier of wearable use’, ‘understanding of wearable outputs’, ‘perceived
increase in PA, ‘no change in PA, ‘wearables do not support understanding of PA
guidelines’, ‘wearables do not accurately capture PA, ‘a desire to use wearables
again’, ‘competition’, and ‘novelty period’. The results of this study will inform the
development of a future family-based wearable intervention.
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Golf is considered a sport which can be classified as a high volume, low intensity
physical activity (Zunzer et al., 2013, Journal of Sports Sciences, 31(10), 10451053). Factors such as bag carrying and using a trolley can alter the energetic cost
and perceived effort required during the game (Parkkari et al., 2000, The American
journal of medicine, 109(2),102-108). However, to date there has been no
investigation into the energy demands of a typical round during competition
simultaneously comparing the effects of bag carrying or using various trolleys.
Therefore, the aim of this study was to assess the energy expenditure of golf during
real world competition in 3 different conditions. These conditions are carrying the golf
bag (BC), using a Stewart Golf Ltd R1 push manual push trolley (MT), and using a
Stewart Golf Ltd X9 follow electric trolley (ET). Using Actiheart® (Camtech, UK)
activity trackers, 16 elite golfers (handicap 3 and under and enrolled at a specialised
golf college) randomly completed 3 competition rounds of golf in each of the 3
different conditions. Immediately following the round, the Enjoyment Scale
questionnaire (Bartlett et al., 2011, Journal of Sports Sciences, 29(6), 547-553) and
Ratings of Perceived Exertion (RPE) (Wilson and Jones, 1989, Clinical
Science, 76(3), 277-282) were completed via a Google Docs form. The study was
approved by the local ethics committee of Liverpool John Moores University. Initial
analysis suggests that the mean energy expended (kcal·min-1) and heart rate (b·min1
) were greatest in MT (3.62 ± 0.99 kcal·min-1, 119 ± 11 b·min-1), followed by BC
(3.44 ± 1.12 kcal·min-1, 115 ± 12 b·min-1) and finally ET (3.18 ± 0.97 kcal·min-1, 112
± 11 b·min-1). Given a typical duration of golf was approximately 3hours 25minutes,
we report a round of golf requiring 694 to 756 kcal dependent upon the mode of
transporting the golf clubs. Whilst the mean HR was highest for MT, the BC
condition displayed the highest mean maximal HR (144 b·min-1). RPE was highest
in BC and lowest in ET. However, BC was the most enjoyable, with MT being the
least enjoyable. In conclusion, for the first time, we have reported the energy
expenditure of using ActiHeart ® monitors. These data will be useful in prescribing
golf as a health-related activity as well as allowing elite golfers to better understand
how to best fuel and recover from competition.
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Physical activity (PA) has been shown to have a positive effect in reducing the risk of
cardiovascular disease (CVD) and all-cause mortality. It has been demonstrated
within a population both with and without CVD risk factors (LaCroix et al., 2017, BMC
Public Health, 17(192). The aim of this study was to investigate the effect of PA on
all-cause mortality in post-menopausal females. Female participants (N = 1888, 62 ±
39yrs [35-90yrs]) from the Framingham Heart Offspring Study were investigated.
Ethical approval and consent of all data was granted by Boston University Medical
Centre for collection and use for secondary investigators and was also approved by
the Edinburgh Napier Research Ethics and Governance Committee. Self-reported
physical activity PA levels (moderate+vigorous PA; MVPA) were assessed and
ranked into tertiles. The association between MVPA and all-cause mortality were
investigated using Kaplan Meier and Cox regression analyses. Additionally, the
association between self-reported MVPA levels and common cardiovascular risk
factors (BMI, total cholesterol, HDL cholesterol, triglycerides, fasting glucose, fasting
insulin) were assessed using multiple linear regression analysis. MVPA was
associated with reduced risk of all-cause mortality in the 11 years follow-up in this
female cohort (Chi-square = 6.205, Cox regression unadjusted analysis: β = 0.330,
HR = 1.39, [95% CI = 1.07-1.81], p = 0.013). After adjustment for age, medication,
smoking status, BMI and prior CVD diagnosis, the relationship between MVPA and
mortality was no longer significant (β = 0.253, HR = 1.28 [0.96-1.72], P = 0.087).
After mediation analysis, MVPA was independent predictor of all-cause mortality (β =
0.427, HR = 1.53 [1.18-2.00], P = 0.001) through its association with BMI. MVPA
was associated with BMI (β = - 0.123, P = 0.031) however this association was lost
after adjustment for other risk factors (β = -0.082, P = 0.115). No other association
was found between MVPA and other CV risk factors. In conclusion, MVPA is a
predictor of all-cause mortality in females, likely through its effects on BMI.
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Being in foster care provides its own set of unique challenges. Being taken away
from biological parents is a traumatic event which can place a person in a vulnerable
position within a fragile population. The ethics for this study were approved by
Bournemouth University to conduct the required data collection method. This
research aimed to conduct an autoethnographic study into the subjects life as a
foster care leaver to explore how trauma associated with the care system have
affected their sporting activity levels. Using a timeline they were able to analyse
critical incidents which may have impacted the subjects sporting habits. The subject
is a care leaver who is a final year student: a situation that is only 6% of all foster
care leavers achieve. (Department for Education, 2018. Children looked after in
England (including adoption). London: Department of Education). Literature within
the field of foster care leavers and sporting activity is severely lacking. (Bruskas,
2008, Journal of Child Adolescent Psychiatric Nursing, 21(2), 70-77). This study,
used an autoethnographic approach, will allow a celebration of a story that is unique
and will give voice to those who are often unheard within this fragile population. In
addition to this, the research provides a different perspective aimed at enriching the
information within a complex field. While this story is limited to anecdotes, older
documentary evidence written closer to the time of critical incidents were utilised.
Open-ended interviews with members of the subjects’ former foster carers added
depth and richness to the research. The results showed that sporting participation
levels were a source of social integration with the subject's peers at a crucial time
where ‘critical incidents’ were identified. The need to not be treated differently but be
accepted as a participator instead of a foster child played a major role in the
subject's self-esteem during their adolescent period. The timeline study allowed for
elaboration from the interviewee on incidents that had occurred during the subjects
foster care life. In addition to this, due to low educational attainment levels, which are
common among foster care children, the subject was encouraged to push
themselves in the field of sport enhancing their relationship with physical activity.
Thus far, the results show that their sport and physical activity levels were affected
by ‘critical incidents’ and that the subject looked for adult role models within
adolescent years to replicate the behaviours of my primary care-givers.
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There is currently a theoretical transition away from social cognitive models, towards
the affective response as a determinant for physical activity (PA) engagement.
Particularly in children this seems prudent. Children tend not to see the long-term
benefits of PA, and feelings of enjoyment are commonly reported as their main
motivator. Increasing evidence illustrates the correlation between PA behaviours and
positive affect (Kwan and Byran 2010, Psychology of Sport and Exercise, 11, 71-79)
as such affect is a key factor to target when influencing the PA behaviours of
children. Methods of influencing affect during PA however remains an underresearched area. In other areas of health behaviour research, literature suggests
that when using a narrative with characters children’s engagement, enjoyment and
motivation are all increased (Moyer-Gusé, 2008, Communication theory, 18 (3) 407425). By taking on the role of the character in the story children can feel immersed in
their activity. Music can also help to increase this feeling of immersion, in addition to
increasing enjoyment and acting as a distractor from unpleasant feelings associated
with PA (Plass, Homer and Kinzer, 2015, Educational Psychologist, 50 (4), 258-283;
Drylund and Winninger, 2008, Journal of music therapy, 45 (2), 114-134). Les Mills
have teamed up with Disney and Marvel to create a PA video which incorporates
these elements into a 5-minute PA session called “Move like the Avengers”. Children
copy the action of the characters in time to the musical score. Although highly
popular, no formal analysis of the effectiveness of the video has yet been conducted,
thus this was the aim of this study. Ethical approval was gained from the lead
authors institution. Children completed the online PA video and then filled in an
online survey which contained questions on their affective response and use of
characters and a narrative elements. Preliminary findings (n=85) investigated both
direct effects, and indirect effects mediated through immersion. For valence an
indirect effect (std.β = 0.236, p = 0.001) for the use of characters/narrative on the
affective response, and both an indirect (std.β = 0.174, p = 0.003) and direct (std.β =
0.315, p = 0.002) effect on the affective response for the musical elements was
found. For arousal there was a direct (std.β = 0.228, p = 0.055) and total (std.β =
0.284, p < 0.008) effect for the musical elements. Preliminary findings illustrate the
potential of adopting this approach to engaging children in PA.
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Research provides a general consensus: healthy pregnant women should undertake
physical activity as there are many physiological and psychological health benefits
(Gilinsky, Hughes and McInnes, 2012, Trials, 13, 112). They are encouraged to meet
the physical activity guideline of 150 minutes per week. Few pregnant women
choose to be physically active (Owe, Nystad and Bø, 2009, Scandinavian Journal of
Medicine and Science in Sports, 19, 637-645), which may in part be due to a lack of
understanding as there is little research exploring this (Poudevigne and O'Connor,
2006, Sports Medicine, 36, 19-38). This study aimed to address this gap in the
literature by exploring the lived experiences of women who were regularly physically
active during their pregnancies, and obtaining a critical analysis of the women’s
accounts. The research objective was to contribute to the knowledge base regarding
women’s real-life experiences of being physically active during pregnancy.
Phenomenology was adopted in this study as it rejects the concept of objective truth
and involves collecting data from individuals who have lived through an experience,
and provides others with an understanding about that experience. Data were
collected by conducting in-depth semi-structured telephone interviews with five
healthy women who had been physically active during pregnancy. Women were
recruited internationally (USA, Canada and the UK) through social media and were
either pregnant or had given birth in the last six months. Interviews were undertaken
by phone, audio recorded and then transcribed verbatim. Data were analysed using
interpretive phenomenological analysis (IPA) to identify major superordinate and
subordinate themes, and to establish an overarching theme regarding the
participants’ experiences of physical activity during pregnancy. Ethical approval was
obtained through the University of Huddersfield Human and Health Sciences School
Research and Ethics panel. An overarching theme of ‘maintaining a sense of control
over the body whilst balancing this with the responsibility for their baby and their own
well-being’ along with three major superordinate themes and seven subordinate
themes emerged from the data. The major superordinate themes included: (1)
Listening to my body to know what to do; (2) Experience of control over my pregnant
body; (3) Feeling judged for being active in pregnancy. This study provides insight
into these women’s experiences and the meaning they attributed to their experience
of being physically active during pregnancy. This includes the reasons why these
women chose to participate in physical activity during pregnancy, and how they
managed to remain active.
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Same-session concurrent training (CT) incorporating high-intensity interval training
(HIIT) or continuous aerobic training (AT) alongside resistance training (RT) may be
a feasible, efficient and enticing form of exercise to achieve guidelines and improve
physiological health and related outcomes in overweight and obesity. The aims of
this systematic review and meta-analysis were to: update the current knowledgebase on the effectiveness of otherwise healthy overweight and obese individuals
performing same-session concurrent HIIT/AT and RT to improve obesity-related
health outcomes. Studies which completed same-session concurrent HIIT/AT and
RT in overweight and obese populations were retrieved from 5 electronic databases
(PubMed, CINAHL, SPORTDiscus, MedLine, and Web of Science) and
systematically reviewed and, where appropriate, evidence was pooled through metaanalysis. 6 studies totalling 234 participants were included, only one study
incorporating HIIT into CT was identified. The mean tool for the assessment of study
quality and reporting in exercise (TESTEX) score of the five studies was 8/15. Where
sufficient data was available pooled evidence revealed standardised mean
differences in; body mass -1.7 kg (95% CI -3.6, 0.1; P = 0.07; n = 136), body fat
percentage -3.7 % (95% CI -6.4, -1.1; P = 0.006; n = 136) and waist circumference 2.8 cm (95% CI -4.0, -1.7; P < 0.001; n = 115). CT was effective in improving
cardiorespiratory fitness (average V̇O2peak increase 2.7 ml·kg-1·min-1), as well as
secondary outcome measures including strength, though there was insufficient data
to undertake accurate meta-analysis. CT was established as an effective means of
improving measures of physiological health including cardiorespiratory fitness, body
composition and strength compared to a non-exercise control in overweight and
obese individuals. CT may also demonstrate greater improvements (particularly for
body fat) than either exercise type (AT or RT) in isolation, due to an amalgamation of
the physiological adaptations attained from each. However, a low sample size
ensured that making assumptions of the data was difficult. Accordingly, results
should be interpreted with caution. CT is a beneficial form of exercise training for
overweight and obese individuals, though, further research and confirmatory studies
are required, particularly CT research including the use of HIIT.
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South Asians have the highest risk of cardiometabolic diseases of any ethnicity in
the UK (Gholap et al., 2011, Primary care diabetes, 5.1, 45-56). Breaking up sitting
time with 2 to 5-min bouts of light or moderate-intensity walking every 20-30-min can
improve postprandial glycaemia and insulinaemia in Caucasians (Dunstan et al.,
2012, Diabetes care, 35(5), 976-983; Henson et al., 2016, Diabetes care, 39(1), 130138). However, data on the effects of breaking up sitting on cardiometabolic disease
risk markers in South Asians is lacking. The current study aimed to establish whether
breaking up sitting with light-intensity walking could improve postprandial
cardiometabolic risk markers in overweight/obese South Asians. With institutional
ethical approval, nineteen overweight/obese [body mass index (BMI) > 23 kg·m-2]
South Asians [(5 males and 14 females); age: 50 ± 14 years; BMI: 26.4 ± 2.5 kg.m-2,
body fat (%): 34.3 ± 7.4] completed two, 5-h experimental conditions. Participants
were randomly assigned in a counter-balanced order to complete two conditions:
prolonged sitting (SIT) and breaking up sitting with 5-min bouts of light-intensity
walking every 30-min (INT-SIT). Two standardised test meals (58% carbohydrate,
28% fat, and 13% protein) were provided at 0 and 3 hours. Blood glucose,
triglyceride, and plasma insulin concentrations were assessed 11 times throughout
each experimental condition. Resting expired air samples (to estimate carbohydrate
oxidation, fat oxidation, and resting energy expenditure), blood pressure and heart
rate (to calculate mean arterial pressure and heart rate) were measured every 30min throughout the experimental conditions. Statistical analyses were completed
using linear mixed models. Compared with SIT [1.73 (95% CI 1.40, 2.06) mmol.L1
·5h-1], INT-SIT [1.52 (95% CI 1.21, 1.85) mmol·L-1.5h-1] attenuated postprandial
glycaemia incremental area under the curve (iAUC) (P = 0.08; small-medium effect:
d = 0.36). Compared with SIT [0.17 (95% CI 0.13, 0.22) kcal.5h-1], INT-SIT [0.22
(95% CI 0.17, 0.27) kcal·5h-1] significantly increased postprandial resting energy
expenditure iAUC (P = 0.04; medium effect: d = 0.53). There was no significant
difference in postprandial iAUC between SIT and INT-SIT for all other variables (e.g.,
postprandial insulin and triglycerides) (P > 0.05). These results suggest that breaking
up sitting with 5-min bouts of light-intensity walking every 30-min acutely improved
postprandial glycaemia and resting energy expenditure in overweight/obese South
Asians, yet was not a sufficient stimulus to improve postprandial insulin. Breaking up
sitting time could play a crucial part in improving cardiometabolic health in the South
Asian community.
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The beneficial effects of regular physical activity for older adults are well established
(Maula et al., 2019, BMC Geriatrics, 19, 349). Yet, most older adults are physically
inactive and they represent the most sedentary sector of the population (World
Health Organisation, 2009). However, findings suggest that by empowering older
adults collectively, sustainable behaviour change, and maintenance of physical
activity can be achieved (Swift and Levin, 1987, Journal of Primary Prevention, 8,
71-94). Research into community physical activity sessions also presents support for
creating a facilitative environment for the development of psychological and
community empowerment (Zimmerman and Rappaport, 1988, American Journal of
Community Psychology, 16, 725-750). However, existing research either uses a
quantitative or cross-sectional approach or has been conducted outside the UK
(Pibernik-Okanovic et al., 2004, Patient education and Counselling, 52, 193-199).
The aim of this study was to use qualitative, longitudinal measures to gain insight
into empowerment levels and social identity in relation to sustainable physical
activity, through engagement in community settings, whilst also considering the
impact of COVID-19. This study is partnered with the ‘Super Agers’ Project who fund
community physical activity sessions and provide support for older adults via
Bridgend County Borough Council. After gaining ethical approval, 13 older adults
aged 59-80 from the Bridgend community were recruited in 2 phases. Using a
narrative qualitative study design, participants carried out a 4-week diary, with a
Time Geographic table and a 4-question schedule for each entry. These were
carried out remotely through hard copy or weekly phone calls. Semi-structured
interviews were carried out via telephone, as well as 2 separate focus groups for
either those engaged or not engaged in Super Agers activities. Data analysis
involved a thematic and narrative approach. Due to COVID-19 disruptions, the
research process is still in progress. Initial data shows a positive association
between engagement in the community, social support and relationships, and
increased habitual physical activity. Those engaged in community sessions either
possess intrinsic motivation but require enhanced community empowerment or lack
intrinsic motivation but require external motivation to engage regularly in physical
activity. The findings are relevant for a UK population sample and provide
contemporary insight into the ways COVID-19 impacts physical activity engagement
and empowerment levels of a community. From project findings, the ‘Super Agers’
Project will gain further insight into the social dynamics of the community,
contributing towards an updated model and recommendations for sustainable
community physical activity sessions.
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The percentage of the UK working population aged between fifty years and the state
pension age will rise from 26% in 2012 to 35% in 2050. (Harper et al., 2016, Future
of an Ageing Population, p8). Economic success will depend on the health and
productivity of this ageing workforce. Yoga and Pilates are scalable exercise
interventions shown to reduce the symptoms of chronic musculoskeletal (MSK)
conditions in older adults. The purpose of this research was to define yoga and
Pilates in a contemporary context and assess and compare their effects on working
adults over fifty years (50+) with chronic musculoskeletal conditions. A scoping
review was conducted to define yoga and Pilates and establish an understanding of
the importance of physical and psychosocial health in the population of study. Two
discrete systematic reviews of yoga and Pilates were then completed for the 50+
“MSK” population. Eleven yoga and seven Pilates studies were analysed. The
overall sample was predominantly female (>70%). Yoga was found statistically
significantly effective (P < 0.05) for pain in knee, lower limb and hand osteoarthritis
and in neck pain populations. Statistically significant results for function were seen in
knee and lower limb osteoarthritis and sarcopenia. Yoga also significantly decreased
hyperkyphosis. The yoga review found no statistically significant effects for back pain
patients or for quality of life in any population. Pilates was statistically effective for
pain in back/neck, knee OA and osteoporosis patients. Significant functional effects
were found for back pain, knee OA and osteoporosis, with back and osteoporosis
patients enjoying significant changes to quality of life. Overall, no significant
superiority was found for either intervention compared to other exercise. For both
interventions adherence was better for group exercise than for home exercise. No
significant adverse effects were reported. A comparison of the two reviews
suggested that Pilates had benefits over a broader range of populations and
outcomes than did yoga without having to be specifically modified. Further mixed
methods research will test this theory and assess how these interventions are
accessed and experienced and how well they meet the needs of the ageing, working
population. Results might inform how intervention design and delivery can be
modified and maximized through a practical understanding of exercise preference
and habits, and physical and time limitations of older working adults.
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Cardiac rehabilitation (CR) is an exercise programme that plays a crucial role in
rehabilitating those who have suffered from a cardiac disease, while also reducing
the risk of secondary cardiac events. Despite the known benefits of exercise, recent
figures show that only 50% of those eligible to participate in the UK started a CR
programme in 2019 (British Heart Foundation, 2019, National Audit of Cardiac
Rehabilitation (NACR) Quality and Outcomes Report 2019). Therefore, this
underutilisation demonstrates a need to understand how to engage people in CR
more effectively. The theory of planned behaviour proposes that attitudes, subjective
norms and perceived behavioural control can indirectly influence behaviour through
behavioural intentions, which can explain large variations in exercise adherence.
Thus, interventions that seem to change behavioural intentions towards CR could
have benefits for uptake and adherence. The aim of this study was to examine the
feasibility of a brief online educational intervention to improve intentions towards CR.
After obtaining ethical approval, a total of 68 participants (experimental n = 35,
control n = 33) took part in this study from a university population and a nonequivalent control group. Prior to and after watching an online educational videobased intervention designed to improve knowledge about CR and the main outcome
variables, the intervention group completed measures of intentions, attitudes,
subjective norms, and perceived behavioural control towards CR. The control group
completed the same questionnaires but watched a video directed towards overall
fitness. A two-way repeated measures ANOVA was conducted to determine changes
from pre-to-post-intervention within and between groups. Effect sizes were
calculated to determine the magnitude of the effect. There was a significant increase
in intentions (p > 0.05), attitudes ( p > 0.05), subjective norms (p > 0.05), and
perceived behavioural control (p > 0.05) from pre-to-post-intervention in the
intervention group. There was also a significant increase in these variables within the
control group, but with a smaller effect size. Results from this study shows that a
brief online video-based educational intervention is effective at increasing variables
associated with the theory of planned behaviour (e.g., attitudes, subjective norms,
perceived behavioural control, and intentions) that are tailored towards CR in a
university population. Future research should be conducted to investigate
relationships between these different variables and how they predict the behaviour of
engaging in CR. In addition, the long-term effects of an educational intervention in a
CR specific population also warrant further investigation.
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Physical inactivity has a negative impact on health and is the fourth leading cause of
death worldwide (Van der ploeg and Bull, 2020, International Journal of Behavioural
Nutrition and Physical Activity, 17, 145). In light of the need for social distancing due
to the COVID-19 pandemic, keeping healthy by means of exercise and physical
activity has become more challenging. Remote/home based exercise/physical
activity aligns with current social distancing requirements, but often such
interventions elicit poor adherence. The primary aim of this study was to monitor the
impact of mobile health (mHealth) technology on adherence to a remote exercise
intervention. Thirty nine participants (n=11 males; n=28 females) with no medical
history were recruited. Following ethical approval, participants were randomised into
either an online resource only group (control) or the exercise counselling+ mHealth
group, for 12weeks. All participants received access to online exercise resources
aimed to promote physical activity and exercise. A battery of health assessments
including anthropometrics, blood pressure, capillary blood samples, physical activity
monitoring (ActiGraph) and adherence to the programme (measured using heart rate
& Godin leisure time exercise questionnaire; GLTEC) were conducted prior to the
intervention (T1), mid-intervention (T2) and following completion of the intervention
(T3). Baseline characteristics were analysed using independent t-tests and repeated
measures data using analysis of covariance (ANCOVA), with pre-intervention values
as a covariate. Data is presented as mean ± SD and significance was delimited at P
< 0.05. The mHealth group performed a significantly higher number of sessions
(48sessions ± 23, P = 0.001). There was a difference in moderate-vigorous physical
activity (MVPA) change over time between groups (P < 0.05), post hoc analysis
revealed a difference of 36 min ± 56 (P = 0.011). The data thus far does not reveal
any benefit to health (blood pressure, blood biochemistry or BMI) (P > 0.05), but this
may be due to the fact we recruited a healthy group. These data suggest that
mHealth technology positively influences adherence to remote/home based exercise
interventions. This has a potential public health implication when considering the
potential continuation of working from home, or agile working patterns over the
coming years.
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The evidence for physical activity (PA) as a key component of physical and mental
health is compelling, yet large proportions of adults are less physically active than
current public health guidelines recommend. Throughout the life course, there are
major life transitions that are associated with changes to routines, habits, and
behaviours, often including PA participation, which may in turn have health
implications. Parenthood is one such transition that has been identified as a critical
transformative experience and inflection point for obesity (Saxbe et al., 2018,
American Psychologist, 73(9), 1190-1200). As such, the aims of this study were to
examine the effects of parental status on adherence to public health PA guidelines,
including recommendations for aerobic activity and muscle-strengthening activity.
With ethical approval, a sample of 9,987 adults (≥ 16 years) were identified from the
cross-sectional and nationally representative 2015-2018 Scottish Health Survey.
Participants were categorised as parents or non-parents depending on their
relationship status with other members of their household. A secondary analysis was
conducted using statistical modelling approaches to assess the magnitude of effect
of explanatory factors, including parental status; sex; age; marital status; and those
which describe socio-economic position (i.e., education, deprivation, employment,
and income). Descriptive crosstabulations of health survey responding adults
stratified by adherence to PA guidelines were generated. Inferential statistics were
calculated using binary and multinomial logistic regression analyses examining the
associations between health survey responding adults’ parental status and
adherence to PA guidelines, adjusted for covariates. Parents were more likely to
meet PA guidelines than non-parents (OR = 1.05, 95% CI 0.89 – 1.23), particularly
the aerobic activity recommendation (OR = 1.30, 95% CI 1.08 – 1.55). Females were
less likely to meet PA guidelines than males (OR = 0.69, 95% CI 0.62 - 0.78).
Adherence to guidelines declined with age, which corresponded with increased very
low activity levels. Adults living as married were less likely to meet PA guidelines
than those living as single (OR = 0.85, 95% CI 0.78 – 0.94). Adherence to PA
guidelines declined with ordered categorical variables describing socio-economic
position. Those living in the west of Scotland were less likely to meet PA guidelines
than those living in the rest of the country (OR = 0.92, 95% CI 0.84 – 0.99). This
study provides evidence contrasting previous literature finding that parents are more
likely to meet public health PA guidelines than non-parents. Future research should
clarify this relationship through longitudinal investigation using objective measures.
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It is well documented that cancer survivors, including those treated for cervical
cancer partake in low levels of physical activity (Lin et al., 2019, Brazilian Journal of
Physical Therapy, 23(2), 79-92). This is despite the physical and psychological
benefits that physical activity can have after cancer on outcomes such as fatigue and
quality of life (Fong et al., 2012, BMJ, 344, e40). Little is known about how best to
promote physical activity participation after treatment for cervical cancer, or which
modalities and durations are feasible among this population. Therefore, the purpose
of this study was to utilise the intervention mapping protocol as a framework with
which to develop an intervention underpinned by relevant behaviour change theory
to promote physical activity following treatment for cervical cancer. The six steps of
the intervention mapping protocol were followed. A qualitative interview study and a
rapid review of the literature were conducted along with the development of a logic
model of the problem and a logic model of change to inform intervention
development. Ethical approval from the Loughborough Ethics Committee was gained
prior to qualitative data collection. An intervention was developed which aims to
increase physical activity levels following treatment for cervical cancer, tailored to
address key findings from the intervention mapping needs assessment. These
include: embedding behavioural and social strategies that help participants to
overcome perceived barriers to physical activity participation; goal setting strategies
to gradually increase their physical activity levels with a view of reaching relevant
physical activity guidelines for cancer survivors, and feedback to encourage selfassessment of well-being and physical activity capability. This study maps the
development of a novel physical activity intervention for those who have been
treated for cervical cancer. Use of a systematic development framework was
necessary as little insight exists regarding physical activity preferences after
treatment for cervical cancer. Optimising targeted promotion of physical activity
behaviour following treatment for cervical cancer may result in an enhanced
survivorship experience through increased physical activity and improved quality of
life.

37

Comparison of once- and twice-weekly eccentric-specific training
in older people
STEPAN TKADLEC1*, ANTHONY W. BAROSS1 & BRETT A. BAXTER1
1

Department of Sport, Exercise and Life Sciences, University of Northampton,
Northamptonshire, United Kingdom
*

Corresponding author: sopicekk@gmail.com
@TkadlecStepan
Ageing is an inevitable process accompanied with physical decline, particularly
within the neuromuscular system, which is accelerated following the 6th decade of
life. In addition of this rapid decline, the population of older adults (60+ years of age)
is expected to triple within the next 30 years (United Nations, Department of
Economics and Social Affairs, Population Division, 2017). Resistance training has
been found effective to delay/reverse the onset/progression of muscle wastage.
Eccentric training in particular has been found to elicit superior muscular
adaptations, whilst placing lower stress on the metabolic and cardiovascular system
(La Stayo, 2003, The Journals of Gerontology Series A: Biological Sciences and
Medical Sciences, 58, 419-424). The aim of this study was to compare the effects of
a once-weekly and twice-weekly eccentric training programme on neuromuscular
characteristics in older adults. It was hypothesised that that eccentric training would
improve neuromuscular function, alongside twice-weekly being more effective. With
institutional ethical approval, 23 people took part in the study and were randomly
assigned into two training groups, once-weekly (n=13; 70.5±6.6 years, 167.5±9.9
cm, 75.1±14.6 kg) or twice-weekly (n=10; 69.4±5.4 years, 166.9±9.9 cm, 72.6±13.2
kg). Participants completed ten-minute training sessions over six weeks. Functional
measures included the timed-up and go test (TUG) and the sit-to-stand power test.
Isometric strength of the quadriceps femoris was measured using an isokinetic
dynamometer (Biodex System 3 Pro, Suffolk, UK). Eccentric strength assessment
and training sessions were completed using an isokinetic unilateral dynamometer
(Eccentron, BTE, Maryland, USA). Muscle architecture of the quadriceps femoris
was examined using B-mode ultrasonography (Vivid-I, Bucks, UK). There was a
significant difference observed for both training groups in TUG performance
(P=0.009, d=0.76 and P=0.005, d=1.14, once- and twice-weekly, respectively), in
isometric strength (P=0.019, d=0.65 and P=0.003, d=1.3, once- and twice-weekly,
respectively) and in power for the twice-weekly group (P=0.018, d=0.84). A
significant main effect was observed for eccentric strength in both training groups
over time (P<0.001, η=0.66). No significant difference observed in power in the
once-weekly group (P=0.136), vastus lateralis (VL) fascicle length in once- and
twice-weekly groups (P=0.144 and P≤0.051, respectively) VL pennation angle
(P=0.176 and P≤0.121, respectively). No interaction effect was observed for
eccentric strength between groups (P=0.934). To conclude, eccentric training was
effective at improving neuromuscular function in older adults. Both training
frequencies were effective at improving strength and functional ability, however, the
twice-weekly training group was more effective at improving power, which pivotal to
maintaining autonomy.
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Coffee is a popular beverage containing caffeine; an established ergogenic aid in
sports performance (Ganio et al., 2009, The Journal of Strength & Conditioning
Research, 23, 315-324). However, there is limited research on the effect of coffee,
particularly in females during aerobic exercise. As such, the aim of the current study
was to examine the physiological and psychological effects of coffee on a 5km time
trial in recreationally active females. Subsequently, this may inform coffee
consumption practice for recreational females and individuals with long-duration,
physical jobs, such as surgeons. Secondary data from the Coventry University
database was used, with a sample of 17 female participants (age: 27.8±6.1 years,
stature: 167.4±5.6 cm, mass: 73.0±10.8 kg). The primary design involved three
conditions: control (no beverage), placebo (food dye in 300ml water), and coffee
(0.09g kg-1 in 300ml water to provide 3mg kg-1 caffeine). The trials were
randomized and involved the completion of a 5km time trial, during which pace, heart
rate (HR), rate of perceived exertion (RPE) and felt arousal (assessed using the felt
arousal scale) were recorded. For all variables a 2 way ANOVA with repeated
measures was conducted to identify any significant differences between conditions
and times, alongside Cohen’s d effect size calculations. Time to completion was
significantly faster (P= 0.002) in the coffee condition (511.77 ± 38.79s) compared to
the placebo (521.30 ± 38.91s), though the magnitude of change was small (d= 0.18).
However, no significant interactions between conditions and time for any of the
objective measures were observed (pace: P= 0.17, d= 0.18, HR: P= 0.25, d= 0.29,
RPE: P= 0.16, d= 0.13, felt arousal: P= 0.34, d= 0.03). Additionally, there were no
significant improvements in HR (P= 0.17), RPE (P= 0.70) or felt arousal (P= 0.76),
across all conditions. Although the current study did not explore physiological
mechanisms, the improvement in pace could be associated with caffeine’s role as an
adenosine receptor antagonist and it’s potential to facilitate lipid oxidation. It is also
acknowledged that the lack of change in HR, RPE and felt arousal coincides with
previous work, and subsequently 3mg kg-1 of caffeine may be too low to aid these
objectives during exercise of this nature. In conclusion, the ingestion of 0.09g kg-1 of
coffee improved time trial performance in females, but with no change in HR,
perceived effort or arousal from control or placebo conditions. Therefore, coffee may
be recommended to recreational females for marginal gains during aerobic activities;
however, further research is necessary to determine the optimal dose-response
relationship.
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Cardiac remodelling, as a physiological adaptation, is a compensatory change in the
proportions of the cardiac chambers in response to the haemodynamic demand of
physical exercise. However, whilst the load on the heart is predominantly that of
volume in dynamic exercise, a pressure overload has been suggested during
resistance exercise (Fisman, et al., 1997, The American Journal of Cardiology,
79(3), 355-359 , 1997). Furthermore, whilst any alterations in cardiac parameters
observed in pathological pressure overloaded hearts are suggested to serve to
normalise left ventricular wall stress (LVơ; Grossman, Jones, and McLaurin, 1975,
The Journal of Clinical Investigation, 56, 56-64) research examining physiological
stress due to resistance exercise is currently limited. The current study aimed to use
echocardiography to examine acute alterations in LVơ during resistance exercise in
adult males. Following institutional ethical approval, 10 resistance trained athletes
(age: 27 ± 5 years) and six untrained controls (age: 24 ± 3 years) completed the
study. Resting blood pressure and echocardiograms were taken, followed by three
maximal 20-s isometric single-leg press voluntary contractions (MIVC) on a KINCOM dynamometer. After 5-min rest, participants completed five 20-s contractions at
40%, 60% and 80% MIVC. During contractions blood pressure and measurements,
including septal wall thickness (SWT), left ventricular internal diameter (LVID) and
posterior wall thickness (PWT) were obtained. LVơ was calculated as
0.334*(((SBP*LVID)/PWT)*(1+(PWT/LVID))) (Grossman, Jones, and McLaurin,
1975, The Journal of Clinical Investigation, 56, 56-64). Independent samples t-tests
were used to examine differences between individuals at rest whilst a mixed-model
ANOVA with post-hoc Bonferroni corrections examined the effects of intensity and
group; significance was accepted at P < 0.05. Significant differences (P < 0.02) in
resting heart rate (58 ± 10 vs 74 ± 13 b·min-1), SWT (1.14 ± 0.08 vs 0.99 ± 0.10 cm),
PWT (1.22 ± 0.10 vs 0.94 ± 0.10 cm), left ventricular mass (231.02 ± 37.56 vs
175.36 ± 25.62 g), relative wall thickness (0.49 ± 0.06 vs 0.38 ± 0.04) and LVơ
(157.17 ± 11.56 vs 191.47 ± 16.83 103 dys/cm2) at baseline were observed between
the trained and untrained individuals. There was a significant main effect of training
(F(1,14) = 14.839, P = 0.01) and exercise intensity (F(3,42) = 15.415, P = 0.01) on
LVơ. LVơ increased at all intensities in untrained individuals, with a significant
difference between groups at 80% MIVC (P < 0.01); with LVơ decreasing in the
trained population. Additionally, there was a significant interaction between training
group and intensity on blood pressure (F=(3,42) = 8.319, P = 0.01). These data
demonstrate the haemodynamic demand experienced by the heart during isometric
resistance exercise. Differences in LVơ and PWT between athletes and untrained
individuals at rest suggests that cardiac wall thickening may occur to normalise the
observed increases in LVơ induced during regular resistance exercise. Further
studies investigating the observed differences in LVơ between populations at 80%
MIVC should be conducted.
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There are many possible reasons for inadequate nutritional knowledge in female
rugby union players. Nutritional knowledge is not only important in overall health but
also to ensure optimal athletic performance. As female professional athletes
generally receive less sport science support than their male counterparts, there is a
greater reliance on their own knowledge to ensure dietary intake (Valliant , 2012,
Nutrients, 4(6), 506-16) aiding performance (Burke, 2011, Journal of Sports Sciences
29(sup1): S17-27). Despite increased exposure and popularity in female sports that
is attracting greater funding, support staff in elite female rugby clubs is still limited
with few having access to nutrition advice from registered experts. It is therefore
important that the athletes and supporting staff have sufficient nutritional knowledge
allowing players to make the right choices in situations where a nutritionist or
dietitian is not available. Therefore, the purpose of this study was to examine the
importance of nutrition education in elite female rugby union players. Appropriate
ethical approval was obtained and provided via the University of Surrey. The aims of
the study were to investigate (1) the level of nutritional knowledge and (2) assess
whether an education intervention can improve nutritional knowledge in female rugby
union players. Sixteen elite female athletes from a premiership rugby club
participated in the intervention. Sports nutrition knowledge was assessed using an
89-item adjusted Nutrition for Sport Knowledge Questionnaire (NSKQ), which was
administered at baseline and repeated after the intervention (R-NSKQ). Due to the
Covid-19 pandemic, the intervention was run digitally with 5 weekly pre-recorded
education sessions sent to the participants to watch independently. Pre intervention
players answered 49.9 ± 16.7% of NSKQ correctly, with the highest score observed
in the Body Composition section (66.2 ± 18.8%) and the lowest scores observed in
the section on Supplements (30.0 ± 28.9%). After the intervention there was a
significant (P = 0.004) increase in total score (58.8 ± 13.3%) of R-NSKQ and in three
sub-sections: Body Composition (P = 0.002), Macronutrients (P = 0.016) and Sports
Nutrition (P = 0.015). Due to additional nutrition requirements for female athletes’
compared to their counterparts in the general public, yet not having the same level of
support as male athletes, there is a greater need for nutritional knowledge. This
study shows that sufficient nutritional knowledge in this population is lacking.
However, an education programme can lead to a significant improvement. A better
understanding of nutrition knowledge in athletes will allow further nutrition education
interventions to target specific areas for improvement.
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Existing research has provided insight into the occurrence of disordered eating
behaviours during athletic retirement. However, current qualitative research has
repeatedly explored this finding within a limited selection of leanness-focused sport
samples. Thus, little is known about the eating patterns of retired athletes across
various sport demographics (Buckley, Hall, Lassemillante, Ackerman and Belski,
2019, Nutrients, 11, 1395). The aim of this study was to explore the potential
enduring impact of sport on retired athletes’ relationships with food from the
perspective of multiple sporting disciplines. With institutional ethics approval, seven
females and five males participated in semi-structured interviews representing seven
sports: swimming (n = 4), track and field (n = 2), tennis (n = 2), cheerleading (n = 1),
gymnastics (n = 1), football (n = 1), and field hockey (n = 1). An inductive thematic
analysis was employed, and the results were organised into three overarching
themes that represented the temporal trajectory of athletic eating: (a) pre-retirement
eating, (b) transition eating, and (c) retirement eating. Within each overarching
theme, several unique themes emerged. During pre-retirement eating, participants
described eating to perform, dichotomous food perceptions, and being immersed in
rigid eating environments. As participants transitioned into retirement, they
experienced a recalibration period, increased food awareness, and challenges with
adapting to eating outside of the sport environment. As fully retired athletes,
participants expressed that their relationships with food exemplified a progressive
journey albeit within a more relaxed eating environment; however, strategic eating
habits persisted. The results provide a novel contribution to the empirical landscape
and insight into the experiences of previously under-examined sport populations.
Furthermore, the themes represented commonalities related to eating patterns
among leanness-focused and non-leanness-focused sport types. Thus, these
findings have important implications for how sport psychologists and researchers
conceptualise eating patterns across sport types and throughout various stages of
an athlete’s career.
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A high prevalence (66%) of overweight/obesity is present in UK Firefighters (Munir et
al 2012, Occupational medicine, 62, 362-365). Firefighters with a BMI > 30 kg.m2 are
~5 times more likely to experience both injury [Odds Ratio (OR) = 5.2] and absence
from work (OR = 4.9) than healthy weight (BMI 18.5 - 24.9 kg.m2) colleagues
(Poston et al 2013, Obesity, 21, 1505-1508). Fire Service Instructors are responsible
for fire rescue training and experience ~92% more live fire scenarios than
Firefighters per month (Watkins et al 2019, Archives of environmental & occupational
health, 74, 322-330). Therefore, the physical burden of their occupation may be
greater than that of Firefighters. The aims of the study were; 1) investigate the health
and hydration status of Firefighters and Instructors and 2) understand how health
behaviours correlate with both health and hydration markers. Data were collected
from eighteen male participants (11 Firefighters, 7 Instructors) by means of a
convenience sample from Bedfordshire Fire Service HQ in a between groups design.
Ethical approval was granted by the School of Sport Science and Physical Activity,
University of Bedfordshire. Participants completed one experimental trial involving
collection of objective health [Blood Pressure (BP), Resting Heart Rate (HR), Body
Mass Index (BMI), Body Fat % (BF%), Body mass] and hydration markers [Urine
Osmolality (OSMO) and Urine Specific Gravity (USG)] alongside the completion of
self-reported health behaviour questionnaires [International Physical Activity
Questionnaire (IPAQ), Alcohol Use Disorders Identification Test (AUDIT-C) and selfreported sleep duration and tobacco use]. Instructors showed significantly higher BP
(P = 0.027), OSMO (P < 0.001) and USG (P < 0.001), compared with Firefighters.
There were also significant (P < 0.001 - P = 0.024) moderate to strong positive
correlations between self-reported health behaviours and health and hydration
markers [OSMO (r = 0.94) with AUDIT-C; mass (r = 0.63), age (r = 0.65), BP (r =
0.55), BMI (r = 0.67) and BF% (r = 0.89) with IPAQ; BP with sleep (r = 0.53)]. These
data are the first to demonstrate significant differences in health and hydration
markers between both Firefighters and Instructors. Frequent exposure to live fire
scenarios are a likely contributor to the elevated BP and markers of hypohydration
seen in Instructors compared to Firefighters. Furthermore, poor health behaviours
correlated with a high prevalence of overweight/obesity in both occupations. Future
research should focus on interventions to help lessen the physical strain of both Fire
Service occupations.
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Exercise is a cost-effective, widely available intervention that has been reported to
help maintain optimal bone mineral density (BMD) in men. A previous meta-analysis
of randomised controlled trials (RCTs) demonstrated a moderate benefit of exercise
on femoral neck (FN) BMD but no benefit on lumbar spine (LS) BMD (Kelley et al.,
2013, Bone, 53, 103-111). However, since that analysis, additional RCTs have been
published and updated, more robust methods of meta-analysis have been developed
(Doi et al., 2015, Contemporary Clinical Trials, 45, 130-138), therefore warranting an
updated systematic review and meta-analysis. RCTs of >24 weeks and published in
English up to 01/05/20 were retrieved from 3 electronic databases (PubMed,
Embase, SportDiscus), cross-referenced, and expert reviewed. The primary outcome
measures were changes in FN and LS BMD, secondary outcomes were changes in
body mass Index (BMI), body mass (BM), fat mass (FM), and lean mass (LM). For
primary outcomes, standardised effect sizes (Hedges g [Hedges and Olkin, 2014,
Statistical methods for meta-analysis, Academic press]) were calculated from each
study and pooled using the inverse heterogeneity (IVhet) model (Doi et al., 2015,
Contemporary clinical trials, 45, 130-138.). For secondary outcomes, weighted mean
difference (WMD) was calculated from each study and pooled using the IVhet model.
A statistically significant benefit of exercise was observed on FN BMD (g = 0.19
[0.03, 0.35], Z = 2.34 P = 0.02), with no observed statistically significant benefit of
exercise on LS BMD (g = 0.09 [–0.07, 0.25], Z = 1.09 P = 0.28). No significant
benefits of exercise were found in the secondary outcomes of BMI (WMD = –0.27 [–
0.99, 0.38], Z = –0.83 P = 0.39), BM (WMD = –0.31 [–2.39, 1.76], Z = –0.29, p =
0.77), FM (WMD = –0.27 [–0.75, 0.20], Z = –1.13 P = 0.26) or LM (WMD = –0.12 [–
0.39, 0.15], Z = –0.85, P = 0.39), suggesting that the changes in BMD are occurring
independently of any other changes in body composition. This analysis provided
additional evidence allowing for the recommendation of ground and/or joint-reaction
force exercises for improving or maintaining FN, but not LS BMD, compared with
Kelley et al., (2013) who could only suggest this form of intervention. Additional welldesigned RCTs are unlikely to alter this evidence, although interventions that include
activities that directly load the LS are needed to ensure this is not a potential method
of improving LS BMD.
PROSPERO Registration number: CRD42020180441.
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Time of day effects have been demonstrated for the last 50 years in strength
measures. Linear encoder technology has enabled strength and power variables to
be measured whilst participants undertake movements associated with training and
performance (Brotherton et al. 2019, Chronobiology International, 36.407-426).
Therefore, we investigate morning vs evening differences (M:07:00 and E:17:00 h) in
grip strength, and submaximal efforts of back squat and bench press. The Local
University ethics committee approved the recruitment of nine healthy males.
Participants (mean ± SD: 21.2 ± 1.2 years; body mass: 75.9 ± 9.8 kg; height: 174.8 ±
5.9 cm) where familiarized with the lifts and 1RM was recorded for back squat and
bench press. Intra-aural (TIA) temperature was taken at rest; after a 5-min warm-up
was undertaken grip strength and sub-maximal performance (40, 60 and 80 % 1RM )
in both back squat and bench press were undertaken, ratings of perceived exertion
and mood were all measured. A linear encoder was attached to an Olympic bar used
for the exercises and average power (AP), displacement (D), peak velocity (PV), and
time to peak velocity (tPV) were measured (MuscleLab software; MuscleLab
Technology, Langesund, Norway) during the concentric phase of the movements.
Data were analysed using the general linear model with repeated measures. There
was a trend for TIA values to be higher in the E session compared to values in the M
session (Δ0.32 °C, P = 0.07). There were no time-of-day effects for any measure of
strength, perceived exertion or mood (P >0.05), there was however a trend for tPV to
be higher in the evening than the morning (Δ0.10 ms−1, P = 0.064). There was a
main effect for load (P < 0.0005) such that all variables changed depended on mass
on the bar. There was no interaction between the time of day and load on bar for any
variables. In summary, in this pilot investigation with 9 highly motivated strength
trained individuals the linear encoder did not show time of day effects in strength
measures. It was previously established that the sample size should be 15, data
collection is on-going.
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Stroke is the second leading cause of death worldwide and a major cause of
disability in adults (World Health Organisation (2018). Top 10 causes of death
worldwide). The first week after stroke (acute phase) is very important as a period of
neuroplasticity exists where the nervous system is particularly susceptible to change
in response to intrinsic or extrinsic stimuli by re-organising its structure, function, and
connections. Research in the acute phase of stroke, using animal models, has
shown that increasing cerebral blood flow (CBF) using aerobic exercise may
enhance this plasticity, thus limiting secondary ischaemic damage to the brain and
reducing the severity of future disability (Austin, Ploughman, Glynn and Corbett,
2014, Neuroscience Research, 87, 8-15). Aerobic exercise has been shown to
increase blood flow to the brain in healthy individuals by 10-30%, depending on the
exercise intensity and/or duration. However, no studies have investigated this in
patients with acute stroke. Furthermore, no study has investigated whether aerobic
exercise is safe during the acute phase of stroke recovery. The aim of this proof of
concept study was to measure changes in CBF velocity during light to moderate
exercise in patients who have had a stroke within the last two to five days. We also
documented adverse events to determine the safety profile of exercise conducted
two to five days after stroke. NHS ethical approval was obtained to recruit twelve
patients who had suffered an acute ischaemic stroke. Following a 5-min quiet rest
period, participants (n=4) undertook a 30-min bout of exercise at low (RPE: 11/20)
and moderate (RPE: 13/20) intensity on separate days using a movement therapy
device (MotoMed Letto2, Reck, Germany). During exercise, CBF velocity was
measured continuously at the middle cerebral artery, using transcranial Doppler
(Viasys Healthcare, USA) alongside heart rate, blood pressure and O2 saturation.
Aerobic exercise was seemingly safe for acute stroke patients in the short-term as
no adverse events where documented. CBFv was successfully measured and
potentially showed an increase from rest (mean: 37.8 cm/s ± 9.5 left, 41.5 cm/s ±
12.3 right) to passive (mean: 40.9 cm/s ± 10.8 left, 43.3 cm/s ± 13.0 right) and
moderate intensity (mean: 41.1 cm/s ± 12.2 left, 42.9 cm/s ± 13.9 right) exercise.
The results will help guide future research and will also inform the development of a
protocol of exercise that can be delivered safely and feasibly in the acute phase of
ischaemic stroke.
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During prolonged exercise, lipids contribute as the main substrate in ATP production.
The majority of this substrate is derived from plasma free fatty acids (FFA). Type I
fibres are predominantly responsible for aerobic metabolic processes during exercise
compared to type II fibres as they are better equipped to deal with the work capacity,
partly due to greater mitochondrial density. FAT/CD36 is a fatty acid binding protein
that has been identified to play key regulatory and functional roles in FFA uptake into
skeletal muscle. FAT/CD36 is localised at the plasma membrane and intracellular
(cytosolic) stores. Exercise is thought to stimulate FAT/CD36 translocation from the
cytosol to the plasma membrane, but has not been demonstrated in human skeletal
muscle. The aim of this investigation was to review the key outcomes from the
available literature on FAT/CD36 function, localisation and response to exercise.
Furthermore, we propose objectives for future studies to investigate fibre type
specific and subcellular localisation of FAT/CD36 in human skeletal muscle in
response to prolonged exercise and provide methodological suggestions. In future
research, fibre specific immunofluorescence microscopy will be important to
interrogate the subcellular localisation of FAT/CD36 in human skeletal muscle in
response to prolonged exercise. Skeletal muscle biopsies obtained before and after
4h prolonged exercise would be labelled using primary antibodies targeting Myosin
Heavy Chain Type I (type I fibres), dystrophin (plasma membrane) and FAT/CD36.
Confocal immunofluorescence microscopy would be used for image capture and
images would be analysed for colocalisation of CD36 and the plasma membrane.
We would hypothesise 2 major findings: (1) greater FAT/CD36 content located at the
plasma membrane in type 1 fibres compared to type 2 fibres at rest (PRE) and (2)
greater colocalisation of FAT/CD36 with the plasma membrane POST exercise in
comparison to PRE. We propose this is due to increased requirement of FFA
contribution to energy production during prolonged exercise, therefore increased
demand for FAT/CD36 at the plasma membrane. The FAT/CD36 response we
predict is similar to the cytoskeletal trafficking system for glucose transporter protein,
GLUT4, described and visualised by Bradley and colleagues (Bradley et al, 2015,
Physiological reports, 3(5), e12375). The current literature lacks data using
immunofluorescence confocal microscopy to visualise fibre type specific subcellular
localisation of FAT/CD36 in response to exercise. The expected results would
provide further understanding for the role of FAT/CD36 during endurance exercise,
while adding to the ever-growing library of literature of fat oxidation pathways and
prompt future research.
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Specialist officers in the Metropolitan Police force, such as those in the Special
Escort Group (SEG) or Royalty and Specialist Protection (RaSP), undertake highrisk activities involving armed close-protection for royal families, government
ministers and visiting heads of state. During their duties, they must wear ballistic,
stab and fragmentation protection in the form of body armour in conjunction with
standard-issue uniforms, such as leather protection for SEG or formal wear for
RaSP. Officers will often undertake duties in hot environments; however, the
combination of a whole-body uniform, protective body armour and thermally stressful
environment provides a thermoregulatory and perceptual challenge. Of importance is
the effect of thermal perception on decision-making; specialist officers are required
to make important decisions regarding the safety of the people in their care and
those in the immediate vicinity. Moreover, prolonged thermophysiological
adjustments such as skin vasodilation and sweating on fluid balance and
cardiovascular stability combined with the unpredictable nature of an officer’s
schedule that provides limited opportunity for fluid ingestion can also impair decision
making and physical performance. The aim of this research is to undertake a
narrative synthesis of literature using a systematic search strategy to identify
practical cooling strategies to improve thermal perception and decision-making in
specialist police officers. Following institutional ethics approval and PRISMA
guidelines, database searches (PubMed, SportDiscus, Scopus) will be undertaken in
March 2021 using keywords such as ‘exercise’, ‘body temperature regulation’ and
‘cooling methods’. Full texts of relevant studies will be assessed for eligibility
according to the inclusion criteria (randomised control trial, cooling intervention,
assessment of thermoregulatory and perceptual variables and practical utility).
Methodological quality will be assessed using the Downs and Black quality
assessment tool (Downs and Black, 1998, Journal of Epidemiology and Community
Health, 52, 377-384). Data regarding the effect of practical cooling strategies on core
temperature, mean skin temperature, heart rate, thermal perceptions, rating of
perceived exertion, exercise capability and performance and decision making will be
assessed compared to a corresponding control group. A narrative synthesis will be
constructed using this data by exploring relationships between variables, the
strength of evidence and discussion of the practical utility of cooling strategies
concerning specialist police officers’ unique demands. The findings from this
investigation will be used in conjunction with the Metropolitan Police force to inform
heat policies, investigate practical cooling strategies in specialist officers and
develop an education programme designed to provide advice and methods to
alleviate thermal discomfort.
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Sprinting is the most decisive movement in football match-play. A ~21% reduction in
acceleration capability occurs during football match-play, impeding a player’s sprint
ability (Russell et al., 2016, Journal of Strength and Conditioning Research, 30,
2839-2844). One mechanism underpinning these decrements is depleted muscle
glycogen stores, due to high-intensity movements being fuelled primarily by glucose.
A player’s matchday nutrition regarding carbohydrate and hydration is posited to
determine the level of muscle glycogen and perception of fatigue during the latter
stages of match-play. Thus, influencing the ability to repeat high-intensity
movements (Collins et al., 2020, British Journal of Sports Medicine, 0, 1-27).
Consequently, the aims of this study were to; 1) quantify and analyse high-intensity
movements during six 15-min intervals of professional football match-play to provide
a precise understanding of when decrements of high-intensity movement start to
occur, and 2) suggest evidence-based nutritional interventions which could
potentially reduce deficits during the affected intervals in future match-play. With
institutional ethics approval, seven male players (mean age: 24.7 ± 2.4 years;
stature: 1.83 ± 0.06 m; body mass: 80.8 ± 8.3 kg; sum of bicep, tricep, subscapular
and suprailiac skinfolds: 23.2 ± 3.9 mm) played in a minimum of four and
approximately six professional Vanarama National League matches during a fourweek period. The players’ movements were characterised using Catapult’s
(Canberra, Australia) 10-Hz global positioning system software. During the six 15min periods of match-play there was no difference as a team for the number of
accelerations or the high-speed running and sprint distances (P > 0.05). When the
data were visually examined on an individual basis, there appeared to be different
patterns of high-intensity movements during match-play highlighting the individual
differences that exist. This individual variation could have implications for
individualised nutrition strategies. Following current recommendations, 30 to 60 g·h-1
of carbohydrate should be consumed during match-play using multiple transportable
carbohydrates (glucose and fructose), which could increase muscle glycogen levels
(Thomas et al., 2016, Medicine and Science in Sport and Exercise, 48, 543-568).
The perception of fatigue and peak power output during repeated sprints could be
influenced by mouth-rinsing and electrolyte ingestion (Russell et al., 2015, Sports
Medicine, 45, 353-364). In conclusion, the differing patterns in high-intensity
movements across a team highlights the importance for applying bespoke and
individualised nutrition interventions to reduce the decrements in high-intensity
performance during future match-play. Consequently, increasing the team’s
opportunities of scoring goals and winning football matches.
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Balance can be defined as the ability to maintain the vertical projection of the centre
of mass within the base of support. Within sporting activities balance is fundamental
due to its relationship with both posture and coordination, ultimately impacting the
risk of injuries and sporting performance. Caffeine is a central nervous system
stimulant, causing increases in wakefulness, arousal, vigilance, and alertness, which
has been shown to improve performance within a range of sporting events
(McLellan, Caldwell and Lieberman, 2016 Neuroscience & Biobehavioral Reviews,
71, 294-312). Since caffeine can improve both physical aspects and cognitive
processes needed for effective balance, investigations have been conducted to
identify the effects of caffeine on balance using various methodologies. However, to
date there is currently no systematic review compiling the findings of these studies.
Therefore, the aim of this study was to create an evidence-based consensus
regarding the effects of caffeine on balance utilising only placebo-controlled studies.
With institutional ethics approval the PRISMA guidelines were used to conduct the
review. Embase, PubMed, SPORTDiscus and Web of Science databases were
searched using: “Caffeine” OR “Caffeinated” OR “Energy drinks” OR “Energy drink”
OR “Coffee” AND “Balance” OR “Postural stability” OR “Postural sway” OR “Static
balance” OR “Posture” OR “Postural control” OR “Standing” OR “Upright stance”.
Removal of duplications left 2,068 results. Two members of the research team (IB
and CJO) examined this list based on the title and abstract, identifying 18 full articles
to be screened according to the PICOS criteria. These criteria identified controlledtrials investigating the effects of caffeine supplementation compared to placebo on
postural stability, with no age, gender or patient populations excluded. Overall, 9
studies were included within this systematic review. Balance was measured across a
range of different conditions (i.e. eyes open/closed, firm/foam/moving support
surface), stances (i.e. unipedal/bilateral/semitandem) and ages (i.e. young/middleaged/older). Generally, caffeine caused either no change in postural stability or a
significant increase in body sway. This significant impairment tended to be within
older participants, with increases in sway of up to 43% within this age group. The
only exception to this finding was healthy middle-aged women standing with eyes
closed on a foam surface, where low caffeine consumption (100mg) significantly
decreased sway. These data suggest postural stability either has no change or
decreases particularly within older adults when caffeine is ingested; however,
postural stability may improve during difficult sensory conditions.
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Frequently, professional athletes are exposed to warm-hot environments. Such heat
stress is suggested to reflect reduction in physiological mechanisms and exercise
performance. This is also evident in track-based cycling which involves completing a
high-intensity, 4-km time trial (TT) on a temperature controlled (~28°C) indoor
velodrome. Initial research by Febbraio et al. (1994, Journal of Applied Physiology,
77, 2827-2831) has demonstrated that exercise under heat stress could have
adverse effects on muscle energy metabolism. One strategy to mitigate exercise in
the heat is to supplement sodium bicarbonate (NaHCO3), which has been
demonstrated to exert an ergogenic effect. Surprisingly, no study to date has
investigated NaHCO3 erogenicity under heat stress during a 4-km cycling TT.
Accordingly, the aim of this study was to explore the effects of NaHCO3
supplementation on performance during a 4-km TT in the heat. Eight recreationally
active males volunteered for this study with granted Birmingham City Committee
ethical approval. An initial trial was conducted to establish time-to-peak bicarbonate
following 0.2g.kg-1 body mass (BM) NaHCO3. Thereafter, participants performed
three 4-km TT in an environmental chamber (30°C) following supplementation of
either 0.2g.kg-1 BM NaHCO3, 0.2g.kg-1 BM sodium chloride (placebo) or no
supplementation (control) at the pre-established individual time-to-peak bicarbonate.
Throughout each protocol, time, mean power, speed, and cadence was recorded for
the total distance. Blood (lactate, pH, and bicarbonate) were recorded at baseline,
absolute-peak and post-exercise. heart rate measures were recorded at rest and
every 1-km. Normality was analysed using a Shapiro-Wilk test and Q-Q plots. A twoway repeated measures ANOVA was used to analyse heart rate, blood bicarbonate
and gastrointestinal discomfort with any observed main effects sizes. Time, mean
power, speed, and cadence were analysed using a repeated measures ANOVA.
Time was reduced in NaHCO3 by 2.1% compared to placebo (P < 0.001), and by
1.2% compared to control (P = 0.044, d = 0.18). There was no difference between
placebo and control for time (P = 0.056, d = 0.13). Mean power increased (5.8%) in
NaHCO3 compared to placebo (P = 0.001, d = 0.32). There was no difference
between any other conditions (P > 0.05). Mean speed was increased (+2.2%) for
NaHCO3 (P = 0.002, d = 0.33) compared to placebo. There was no difference
between treatments for cadence (P > 0.05). This data is the first to show that
following 0.2g.kg-1 BM NaHCO3 enhances performance during a 4-km cycling TT
when pre-establishing to time-to-peak bicarbonate.
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A vegan diet is associated with reduced cardiovascular morbidity and mortality (Dinu
et al., 2017, Critical Reviews in Food Science and Nutrition, 57, 3640-3649),
however, the effects of dietary protein from animal or plant-based sources on
skeletal muscle structure and function may vary (Sahni et al., 2015, The Journal of
Nutrition,145, 1569-1575). The aim of this study, therefore, was to compare the
vascular and skeletal muscle properties between young, healthy, recreationally
active habitual vegan (VEG) and omnivorous (OMN) men. Sixteen OMN (mean age:
21 ± 1 years; stature: 1.80 ± 0.07 m; mass: 76.6 ± 11.0 kg) and nine VEG (mean
age: 24 ± 3 years; stature: 1.79 ± 0.09 m; mass: 76.0 ± 18.1 kg) underwent
ultrasound scans to determine brachial artery flow-mediated dilation (FMD) and
carotid artery intima-media thickness (cIMT), as well as vastus lateralis (VL) muscle
thickness and fascicle pennation angle. Knee extension maximal voluntary isometric
contraction (MVIC) force was assessed on an isokinetic dynamometer, and V̇O2max
on a cycle ergometer and online gas analysis system. A three-day food diary
determined habitual dietary behaviour. Bayesian analyses of independent groups
provided ‘moderate’ to ‘very strong’ evidence for lower consumption of absolute (63
± 21 g∙d-1 vs. 98 ± 30 g∙d-1; Bayes Factor (BF01) = 0.140) and relative (0.86 ± 0.29
g∙kg∙d-1 vs. 1.36 ± 0.52 g∙kg∙d-1; BF01 = 0.259) protein, absolute saturated fat (15.2 ±
7.9 g∙d-1 vs. 30.3 ± 11.8 g∙d-1; BF01 = 0.089) and cholesterol (5.0 ± 6.0 mg∙d-1 vs.
337.9 ± 232.6 mg∙d-1; BF01 = 0.019) in VEG compared to OMN, respectively. Further,
there was ‘anecdotal’ evidence to support no differences in FMD (3.37 ± 3.31% vs.
4.58 ± 5.82%; BF01 = 2.591), cIMT (0.51 ± 0.07 mm vs. 0.49 ± 0.04 mm; BF01 =
2.510), VL thickness (26.1 ± 3.7 mm vs. 27.8 ± 6.4 mm; BF01 = 2.726), fascicle
pennation angle (16.6 ± 4.7° vs. 17.7 ± 3.7°; BF01 = 2.844), MVIC (627 ± 182 N vs.
551 ± 102 N; BF01 = 1.656) or V̇O2max (40.8 ± 9.8 ml∙kg∙min-1 vs. 35.8 ± 5.2 ml∙kg∙min1
; BF01 = 1.218) between VEG and OMN, respectively. In conclusion, despite marked
differences in habitual nutrient intake, healthy, young vegan and omnivorous men did
not differ regarding vascular and skeletal muscle structure and function, or
cardiovascular fitness.
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ZMA is a supplement that is commonly used by athletic populations to improve
strength outputs by increasing testosterone levels and increase slow wave sleep
hence improved recovery during sleep. Athletes commonly suffer from periods of
partial sleep deprivation such as two nights before a competition. Therefore, we
investigated the acute effects that ZMA supplementation compared to placebo after
two conditions of two consecutive nights of either a) 8 or b) 4h sleep, on morning
(07:00h) grip strength and submaximal performance in both back squat and bench
press. Nine healthy males (Age = 21 years ± 1.3, Height = 175 cm ± 6.3 and Mass =
76 kg ± 10.4) took part in this study and completed both sleep and food diaries. This
was approved by the local university ethics committee. Participants were familiarised
with all performance measures and 1RM was established for back squat and bench
press. -Two-night’s sleep (via actimetry and questionnaires) were measured and
participants came into the laboratory at 07:00h where core-temperature and mood
states were measured. A 5-min warmup was then undertaken and grip strength and
submaximal muscle performance (at 40, 60 and 80 % 1 RM) in back squat and
bench press was then assessed. Rating of perceived exertion and effort post-test
were recorded, as well as mood. Data were analysed by ANOVA with repeated
measures. Sleep length (8 vs 4h) showed a significant main effect (worse with less
sleep) on measured actual sleep time, sleep latency, fragmentation (P < 0.05) and
reported questions in relation to How Alert after waking and the Stanford sleep
questionnaire (P < 0.05). ZMA supplementation either after 8 or 4 h sleep for 2 nights
showed no benefit across all morning strength performance variables (P > 0.05).
There was a main effect for “load” on the bar for both bench and back squat where
(AP, AV, PV and D (only for Bench) decreased with an increased load (P < 0.05) and
TPV, RPE, BB and BMF increased with load (P < 0.05). No interaction between Load
and/or sleep length and supplement was evident apart from Stroop (incorrect) (P <
0.05). In summary, motivated participants, who slept for 7-8 h habitually, had a
balanced diet and were not deficient in Zinc or magnesium ZMA supplementation
either after 8 or 4 h sleep for 2 nights showed no benefit in bench and back squat
performance in the morning (P > 0.05).

54

An assessment of general nutritional knowledge in British Army
standard entry recruits during Basic Training
JULIA RUSHMERE1*, AMELIA MORGAN1, HENRY OGDEN1, LAUREN
STRUSZCZAK1, SHAUN CHAPMAN1, ALEX RAWCLIFFE1 & ANDREW ROBERTS1
1

Headquarters Army Recruiting and Initial Training Command, Army Recruit Health
and Performance Research, Ministry of Defence, UK
*

Corresponding Author: Julia.rushmere100@bc.mod.gov.uk

General nutritional knowledge (GNK) is an important modifiable determinant of
dietary behaviour and the acquisition of a healthier diet. Nutritional knowledge is well
classified in the general public and athletes; however, no studies have examined GNK in
British Army recruits during basic training (BT). Nutritional knowledge is a significant factor in
the ability of recruits to achieve peak physical and cognitive performance during BT. The
aims of this study were to assess British Army recruit’s total GNK and section GNK (i.e.,
carbohydrate, protein etc) in week-13 of BT, and compare between sex. Twenty-nine male
(age = 22 ± 4 years.; stature = 177.9 ± 5.6 cm: mass = 77.3 ± 9.6 kg) and 26 female (age =
22 ± 3 years.; stature = 163.8 ± 5.2 cm: mass = 65.7 ± 7.1 kg) recruits from the Army
Training Centre Pirbright (ATC(P)) volunteered. Following ethical approval, a modified
version of the Nutritional Knowledge Questionnaire for Athletes was completed in week-13 of
BT. A percentage score of correct answers was calculated for each section of the
questionnaire, assessing knowledge of carbohydrates, protein, fat, vitamins and minerals,
general nutrition, fluid intake, and sporting performance and supplementation. Betweengroup differences were statistically analysed using Mann Whitney U tests and calculated
effect sizes (small = 0.10 – <0.30, medium = 0.30 – <0.50, large ≥ 0.50). For all participants,
the total median GNK score was (44 ± 18%). The highest scoring section was protein (males
= 75 ± 19 % females = 53 ± 13%), and the lowest scoring section was carbohydrates (males
= 32 ± 18 % females = 27 ± 8%). Male recruits presented better GNK for all sections of the
questionnaire compared to female recruits (total score: males = 52 ± 15% females = 38 ±
13%; U = 160; P = <0.001; r = 0.49 (med – large effect)). Overall, British Army SE recruits
appear to have worse GNK than typically reported in the UK general population, athletes and
international military populations. Males presented better GNK than females which is
inconsistent with previous findings in the general UK population and in UK navy personnel. A
review of the content and delivery of nutritional education in BT is warranted, and further
research is needed to determine associations between GNK and nutritional intake in British
Army recruits.
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Gymnastics, one of the most popular discipline for girls, presents amongst the
highest injury rates in sport (Daly, Bass and Finch, 2001, British Journal of Sports
Medicine, 35(1), 8-18). Additionally, the physiological and anatomical changes, at
onset of puberty, make the young athlete more susceptible to musculoskeletal
injuries (Caine, Caine and Maffulli, 2006, Clinical Journal of Sports Medicine, 16(6),
500-513). Nevertheless, there is a lack of epidemiological research in young nonelite participants (Arnold et al., 2017, Sports Health Journal, 9(2), 139-147).
Therefore, the present study aimed to collect gymnastics related injury data from the
parents of girls, aged 5-17years old, participating in ‘Gymnastics for All’ events, and
consequently determine if the injuries were associated with pubertal maturation.
Data was collected via Google forms based on a previously validated gymnastics
injury questionnaire (Goulart et al., 2016, Revista Brasileira de Educação Física e
Esporte, 30(1), 79-85) and including the Tanner pubertal breast development scale
(T1-T5). With London Metropolitan University ethical approval, in April 2020, the
parents of 22 gymnasts, aged 11.6 ± 3.0 years (mean ± SD), training in ‘Gymnastics
for All’ ≤10 h per week at the North London YMCA Gymnastics Club, participated.
Altogether 12 injuries were recorded, with an incidence of 2.5 per 1000 hours (95%
[CI],4.0 - 1.1) and epidemiologic incidence proportion of 55% for a population of
1000 individuals (95% [CI], 34 - 76). Of these, 41.7% were ankle and foot injuries
and 33.3% sprains. Most injuries were caused by poor landing from tumbling (50%),
during floor event (91.7%). The prevalence of injuries increased with age (5-11 years
old: 8.3%,11-17 years old: 80%), competition level (grade levels: 20%, regional
levels: 75%), and pubertal maturation (T1: 33%, T2: 50%, T3: 67%, T5: 71%). Wrist
injuries were reported exclusively in Tanner 3 stage individuals. Fisher’s exact test
did not show significant statistical association between pubertal status and injuries
as P > 0.05. This study provided injury data of a small group of non-elite gymnasts
and suggested that the prevalence of injuries increases with age, competition level
and pubertal maturation. However, the pubertal maturation was not statistically
associated to the occurrence of injury. A limitation in sample size and data regarding
coaching style, conditioning level and gymnastics techniques might have affected the
results. Further investigation and collection of long-term injury data is required to
determine if pubertal maturation affects the occurrence of gymnastics related
injuries.
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Nutritional strategies can be put in place to enhance performance, promote recovery,
and adjust body composition for elite rugby league players (Till, and Jones, 2015,
The Science of Sport: Rugby, Wiltshire: The Crowood Press, 89 – 118). Research
suggests that the adherence to nutritional guidelines and practical application of
nutritional strategies is difficult for elite young athletes (Noll, et al., 2017, Nutrition
Journal, 16,1) and literature of the determinants of eating behaviours for this
population is sparse, particularly at a sport-specific academy level (Stokes, et al.,
2018, Sports, 6,2). Therefore, the aim of this study was to explore the determinants
of eating behaviours of elite adolescent male rugby league players from one
academy in the UK. After receiving institutional ethical approval, individual semistructured interviews were conducted with adolescent male rugby league players (n
= 9, mean age = 18 ± 0.5 years). Interviews were recorded, transcribed, and then
thematically analysed (Braun and Clarke, 2006, Qualitative Research in Psychology,
3(2), 77 –101). Five key themes were identified as the main drivers in the food
choices made by this population: Emotion, Knowledge and Beliefs, Natural
Periodization, Lived Environment and Achievement, sub-categorised into short- and
long-term success. Determinants relevant to behaviours driven by emotion included,
enjoyment, hunger, and reward. Time-related influences were depicted as natural
periodization whereby, both “having time available” and the passage of time,
including periods throughout a macro-, meso- and micro-cycle significantly
influenced food choice as well as new-found independence that developed as part of
the ageing process. A dependence on each players’ lived environment, including the
social environment (club, parents/guardians, and friends) as well as the physical
environment (cost, availability, and accessibility), meaningfully impacted each
participant. Finally, the motivation to achieve both short- and long-term sports-related
goals, as a result of either personal or external expectations, was apparent and overarching among all participants. To conclude, this study provides a deeper insight into
the influences prioritised by elite adolescent male rugby league players. It was
apparent that themes were manifested as components of a personalised hierarchy,
whereby the dominance and/or prioritisation of contributing factors within each key
theme significantly determined the food choices made at any specific point in time.
Future nutrition strategies should aim to identify the key influences of eating
behaviour at different points throughout a year, in order to effectively tailor nutrition
interventions.
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We investigated the physical and psychological effects of partial sleep loss (4-h
sleep per night, over two consecutive nights) on i) grip strength, back squat and
bench press and ii) profiles of tiredness, alertness, temperature and sleepiness.
Also: we compared the effect of 0, 30 and 60 min naps at 13:00-h to determine
which duration resulted in improved physical performance and psychological
measures. Nine healthy males participated in this study and completed sleep and
food diaries. Participants were familiarised with performance measures and a 1RM
was established for the back squat and bench press. Two-night’s sleep (via actimetry
and questionnaires) were measured and participants came into the laboratory at
07:00 and 17:00h to measure core temperature and mood states. A 5-min warm-up
was then undertaken and grip strength and submaximal performance (at 40, 60 and
80% 1RM) in back squat and bench press were undertaken, rating of perceived
exertion and mood were all measured. Average power (AP), average force (AF),
peak velocity (PV), displacement (D) and time to peak velocity (tPV) were measured
(MuscleLab software) during the concentric phases of each lift. Data were analysed
using a general linear model with repeated measures. It was found that there was a
significant main effect of “nap-length” in RPE (P < 0.05) in the back squat and bench
press with the SD state showing the highest RPE, and AP in bench press where 30min nap had highest results. There was a significant main effect of “load” (40, 60 and
80% 1RM) on AP, tPV, AV and PV in the back squat and PV, AV and tPV of the
bench press (P < 0.05) whereby all variables were lowest in the SD state. There was
a significant main effect of “time of day” (P < 0.05) on tPV in back squat and PV, tPV
and displacement in the bench press, where all variables were higher in the evening.
There were significant interactions of nap-length and load in all exercises, however,
only an interaction of nap-length and TOD upon AV in back squat (P < 0.05). The
effect of load was higher in the evening with tPV, AV, PV and displacement in back
squat and AP, PV, AV and RPE in the bench press. Lastly, there were no
interactions for nap-length, load or TOD in any of the measures (P > 0.05).
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Ergogenic effect of mouth rinsing with carbohydrate (CHOMR) and caffeine
(CAFMR) are well established in endurance performance (Brietzke et al, 2019,
Sports Medicine, 49(1), 57-66). It remains unclear how CHOMR, CAFMR or
combination can affect intermittent sports performance (Dolan et al., 2017, The
Journal of Strength & Conditioning Research, 31(9), 2473-2479). Therefore, the aim
of this study was to examine the synergistic and independent effects of CHOMR and
CAFMR on repeated sprint performance among recreational footballers. Nine
recreational footballers (21 ± 3 years, 1.75 ± 0.05 m, 68.0 ± 9.0 kg) (mean ± s)
completed four trials with (1) 6mg·kg-1 caffeine + 10% maltodextrin (CHO+CAFMR),
(2) 6mg·kg-1 caffeine (CAFMR), (3) 10% maltodextrin (CHOMR), (4) plain water
(PLA) in a randomised, double-blinded, counterbalanced and crossover study
separated by minimum 96 h. All solutions were taste matched. A carbohydrate-rich
meal (2g·kg-1body mass-1carbohydrate) was provided minimum 2h before each trial.
Each trial consisted of a 90-min football specific aerobic field test (SAFT90) and two
bouts of repeated sprint tests (RST) (6 x 6s sprints with 24s recovery) completed at 0
min and 75 min during SAFT90. A 25ml of either CHO+CAFMR, CAFMR, CHOMR or
PLA was rinsed before 2nd RST. Blood [glucose and lactate] samples were taken
before 1st and after 2nd RST. Psychological measures (Felt Arousal Scale (FAS),
Feeling Scale (FS), Rate of Perceived Exertion (RPE)) were recorded at baseline
and every 15 min throughout SAFT90. There was a significant interaction for mean
power output (F3, 24 = 3.348, P = 0.036), although no pairwise significances were
found (all P > 0.05). No significant interaction effect was reported between trials for
1st and 2nd RST in peak power output (F3, 24 = 1.673, P = 0.199) and fatigue index (F3,
24 = 0.521, P = 0.672). There was no significant interaction effect between trials at
different time points in FAS (F4.43, 35.43 = 0.764, P = 0.568), FS (F5.02, 40.18 = 0.982, P =
0.441) and RPE (F 5.55, 44.38 = 1.610, P = 0.171). No significant interaction effect was
found in blood glucose concentrations (F3, 24 = 0.455, P = 0.716) and blood lactate
concentrations (F 3, 24 = 0.248, P = 0.864) between trials at baseline and after 2nd
RST. These results suggested that repeated sprint performance was not improved
after either CHO+CAFMR, CAFMR, CHOMR at 75 min of simulated football trial
among recreational footballers.
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Zinc Magnesium Aspartate (ZMA) is a widely used supplement with supposed
benefits including improved sleep and recovery, alongside increases in muscular
performance elicited by an increased concentration of testosterone. We investigated
the acute effects that ZMA supplementation vs placebo after two conditions of two
consecutive nights of either 1) 8 or 2) 4 h sleep, on evening (17:00 h) grip strength
and submaximal performance in bench press back squat. 9 healthy males (21±1.2
years, 174.8±5.9 cm, & 75.9±9.3 kg) took part and completed sleep and food diaries.
Participants were familiarised with all performance measures and 1RM was
established for bench press and back squat. Two-night’s sleep (via actimetry and
questionnaires) was measured and participants came into the laboratory at 17:00 h
where core-temperature and mood states were measured. A 5-min warmup was
then undertaken and grip strength and submaximal muscle performance (at 40, 60
and 80 % of 1 RM) in back squat and bench press was then assessed. Rating of
perceived exertion and effort post-test was recorded. The study was approved by the
local university ethics committee. Data were analysed by ANOVA. Sleep length (8 vs
4 h), had a significant main effect (worse with less sleep) on measured actual sleep
time, sleep latency, fragmentation (P<0.05) and reported questions regarding What
time to sleep, and How Alert after rising (P<0.05). Sleep length had no significant
effect on all measured strength variables (P>0.05). Irrespective of taking Placebo or
ZMA for 2 nights there was no main effect on any of the measured sleep variables.
Further, there was no main effect for supplementation on submaximal strength
variables (P>0.05), grip strength however was higher in the ZMA condition
(P=0.048). A significant main effect for load was identified across all measures of
submaximal strength (P<0.05). No significant interactions were recorded in any of
the measured variables (P>0.05). In this preliminary investigation, 4 vs 8 h sleep did
not affect any measures of strength and, ZMA supplementation did not improve
sleep or evening muscular maximal or submaximal performance. Data collection for
this study is ongoing and we have already identified a sample size of 15 is required
to address the main questions.
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Coaches and sports psychology practitioners are often confronted with the challenge
of working with athletes who have suddenly lost the ability to perform previously
automatic skills; now referred to as performance blocks. Despite a recent surge in
research surrounding experiences of performance blocks in elite sport (e.g. Bennett
et al., International Journal of Sport Psychology, 46, 61-82), there remains a
significant paucity of research concerning the experiences of the coach and sport
psychology practitioner throughout their attempts to manage experiences of
performance blocks within their athletes. Thus, the aim of the research was to
explore coaches’ and practitioners’ experiences of performance blocks, thereby
providing an insight to the current process of management and referral for athlete
experiences of performance blocks, and the potential difficulties faced by coaches
and practitioners throughout this process. With institutional ethical approval, an
inductive, qualitative analysis was undertaken through a series of semi-structured
interviews, asking national-standard coaches and practitioners of their current
understanding of the disorder, their previous experiences in attempting to manage
performance blocks, and where the gaps lie in the current understanding of
performance blocks. The participants also made suggestions for the future scope in
supporting coaches and sport psychology practitioners through the management of
performance blocks. The results revealed that the process of management for
performance blocks was incredibly difficult, which was characterised by the adoption
of ineffective intervention methods, negative emotions such as frustration and selfblame, and a consistent lack of understanding surrounding the disorder. It was
recommended that coaches and practitioners should seek support and provision
throughout this process, intervene as early as possible, and avoid diagnosis and
labelling of experiences of performance blocks. Furthermore, National Governing
Bodies should consider hosting educational programmes to increase the
understanding and awareness surrounding performance blocks. Overall, the present
research provides an excellent contribution to the field; firstly by offering a much
deeper understanding of performance blocks, and secondly by providing vital
practical implications to the coach and practitioner in the elite environment.
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Sleep is a crucial facet of optimal health, physical- and cognitive-performance. Suboptimal sleep duration and quality has been reported for trained military personnel,
however, little is known regarding sleep patterns of recruits during British Army Basic
Training (BT). The aim of this study was to objectively quantify nocturnal sleep/wake
indices during BT in British Army recruits and compare against the National Sleep
Foundation’s (NSF) recommended sleep durations for teenagers (8-10 hours) and
young adults (7-9 hours). Following ethical approval and informed consent, 25 male
(age: 16 ± 0.4 years) and 12 female (age: 16 ± 0.4 years) Junior Entry (JE) recruits,
and 19 male (age: 23 ± 4.8 years) infantry recruits volunteered to participate.
Objective sleep data for total sleep time (TST), sleep efficiency (SE), time in bed
(TIB) and wake after sleep onset (WASO) was captured using wrist-worn (nondominant) Actigraphy (GT3X+, Actigraph) during weeks 1, 2, 6 and 12 of BT (week11 of BT for JE recruits). TST was plotted descriptively against NSF
recommendations. Statistical differences between weeks and sex (JE recruits only)
for sleep/wake indices were determined using mixed-model and one-way repeated
measure analysis of variance. Effect sizes were determined using Cohen’s d criteria.
For each week of BT, 100% of JE recruits did not achieve NSF recommendations for
TST (mean= 06h37min ± 0h45min), and no differences in sleep/wake indices were
observed between male and female JE recruits (P=0.087, ηp2=0.084). During week12 of BT, JE recruits experienced significantly less TIB compared to weeks-1, and 6
(P <0.01, d ≥0.55), and significantly less TST (P <0.015, d ≥0.87) compared to all
other weeks of BT. Additionally, JE recruits demonstrated poorer SE in week-12
compared to week-1 and 6 (P <0.026, d ≥0.47), and significantly greater WASO
compared to week-6 (P <0.01, d=0.46). Across BT, 89-100% of infantry recruits did
not achieve the NSF recommendations for TST (5h43min ± 0h39min). Infantry
recruits spent significantly less TIB (P <0.001, d ≥1.88) and TST (P <0.001, d ≥1.91)
in week-6 compared to all other weeks of BT. Significantly poorer SE (P=0.031,
d=0.86) and higher WASO (P=0.005, d=1.24) was observed in week-1 compared to
week-11 of infantry BT. For each week of BT that was analysed, British Army JE and
infantry recruits consistently demonstrated sub-optimal sleep durations, highlighting
the importance of further study into factors affecting optimal sleep duration and
interventions to improve sleep duration and quality in BT.
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Athlete mental health (MH) has recently received a surge of attention, in particular
literature has highlighted that the sporting context raises difficulties in help-seeking.
Help-seeking is crucial to accessing the necessary care for MH, however individuals
often avoid seeking support (Xu et al., 2018, Psychological Medicine, 48, 26582667). Specifically, young adults have been found to be the least likely to seek
mental health support, and therefore, elite student-athletes face unique challenges in
help-seeking. It is crucial to understand athletes’ barriers and facilitators to seeking
support, however, research has failed to assess this outside of US universities.
Therefore, the purpose of this qualitative study was to explore elite student-athletes’
perceptions of the barriers and facilitators to seeking mental health support in a UK
university setting. Following ethical approval, 15 elite student-athletes (male = 7,
female = 8; age: 21.33 years ± 2.29) participated in semi-structured interviews.
Interpretive description methodology (Thorne, 2008, Interpretive description, Walnut
Creek, CA: Left Coast Press) was used. The results showed that the athletes
perceived principal barriers to seeking mental-health support as stigma, the culture
of self-reliance, lack of knowledge of mental health disorder symptoms and lack of
knowledge of mental health support services. The main facilitators identified were
the provider’s knowledge and understanding of sport, online counselling services,
the coach, and the implementation of athlete recommendations. The findings offer
novel insight into understanding athletes’ perceptions of barriers and facilitators to
mental health help-seeking in a UK university, offering practical implications that may
help inform how universities should best support the student-athlete mental health.
Future research should endeavour to explore elite student-athletes’ perceptions of
barriers and facilitators to seeking MH support on a wider scale, targeting a range of
UK universities to gain a more comprehensive view of challenges in help-seeking.
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For teams to function effectively, it is crucial for group members to work together
effectively. Teamwork has been identified as an important group variable across
various team contexts and is defined as a multifaceted process involving team
members working together independently and collaboratively to achieve its
purposes. The conceptual framework for team effectiveness in sport describes the
behaviours that characterise teamwork in athletic contexts (McEwan & Beauchamp,
2014, International Review of Sport and Exercise Psychology, 7(1), 229-250). While
research has begun to examine the concept of teamwork in sport, there is a lack of
understanding of teamwork in sports that involve visually impaired athletes. One
sports team that has received limited attention within the context of teamwork is the
partnership between a visually impaired runner and their running guide. Visually
impaired individuals face multiple barriers to participating in physical activity,
including a lack of peers to exercise with; running with a guide offers a potential
solution. To date, no research has yet examined visually impaired runners and
guides’ experiences of teamwork which may differ from those experienced by
participants in other team sports. Therefore, this study aimed to explore qualitatively
the teamwork experiences of visually impaired runners and running guides. After
receiving ethical approval eight athletes, including four visually impaired runners and
four running guides, participated in in-depth, semi-structured online interviews (Mean
duration: 66.5 min ± 18.2), exploring their perceptions of teamwork. Data were
analysed in accordance with steps for reflexive thematic analysis, with strategies
employed to enhance trustworthiness. Preliminary analysis reveals novel insights
into teamwork behaviours within the guided running group, providing an insight into
this dyadic relationships’ unique aspects. This study will extend existing knowledge
on teamwork in sport by offering new insights into the distinctive features of
teamwork in visually impaired running. In turn, the findings could have applied
implications by helping to integrate visually impaired individuals into the sporting
community.
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The coach-athlete relationship (CAR) and social support (SS) have been highlighted
as key organisational stressors that impact athletes’ wellbeing (Woodman and
Hardy, 2001, Journal of Applied Sport Psychology, 13(2), 208-238). However, CAR
and SS have mainly been studied in relation to burnout rather than psychological
well-being, with evidence indicating that low levels of CAR and SS are associated
with a greater risk of burnout (Cresswell and Eklund, 2007, The Sport Psychologist,
21, 1-20). Recent evidence suggests that individual sport athletes have a greater
prevalence of mental health concerns compared to team sport athletes (Nixdorf et
al., 2016, Frontiers in Psychology, 7, 893; Pluhar et al., 2019, Journal of Sports
Science and Medicine, 18(3), 490-496). These results also show differences in the
stressors experienced between sport types. The first aim of this study was to extend
knowledge of the relationships between social support, coach athlete relationship
and sport-related psychological well-being (PWB). Additionally, the study aimed to
investigate the impact of sport type on the aforementioned variables. Following
ethical approval, a sample of 153 National Collegiate Athletic Association (NCAA)
Division I student athletes (females =115, males = 38; age: ±19.46 1.49 years) were
recruited from various institutions and across different team and individual sports.
Participants completed an online questionnaire comprised of the Perceived Available
Support in Sport Questionnaire (Freeman et al., 2011, Journal of Sport and Exercise
Psychology, 33, 54-74), the Coach-Athlete Relationship Questionnaire (Jowett and
Ntoumanis, 2004, Scandinavian Journal of Sports Medicine and Science in Sports,
14, 245-257), and the Sport Mental Health Continuum - Short Form (Foster and
Chow, 2019, Journal of Sport & Exercise Psychology, 33(1), 54-74). Data were
analysed using SPSS 26. Spearman’s rank order correlations indicate that, as
hypothesised, CAR and SS were both positively correlated with PWB. Weak to
moderate correlations were found between all subscales of CAR, SS and PWB.
Separate one-way multivariate analysis of variance tests found that there were no
significant differences between sport type on all outcome variables. The results of
this study provide an understanding of the roles of CAR and SS on sport-related
wellbeing. This may influence future coaching practices and procedures within
university athletic departments, thus positively impacting student athletes’
wellbeing.
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Promoting enjoyable experiences and enhancing mental health outcomes are
desirable consequences of physical activity (PA) participation. Research suggests
that green exercise (GE), PA engagement in the presence of nature, can elicit
greater psychological benefits than indoor exercise (IE; Coon et al., 2011,
Environmental Science and Technology, 45, 1761-1772). Furthermore, evidence
suggests that affect during exercise is a key predictor of long-term PA engagement
(Rhodes and Kates, 2015, Psychology of Sport and Exercise, 9, 231-245). To date,
little research has compared the effect of affect-regulated GE and IE on
psychological outcomes. Therefore, the aim of the study was to compare the effects
of affect-regulated GE and IE with a non-exercise control condition on stress,
anxiety, and enjoyment in university students. Following ethical approval, a
counterbalanced repeated-measures experimental design was employed. Eighteen
participants (male = 7, female = 11; age = 20.4 years ±2.4) took part in three
randomly ordered 20-minute conditions: walking/running in a green environment
(GE); treadmill walking/running in a laboratory (IE); and completing cognitive tasks in
a classroom (CON). Exercise conditions were performed at an intensity that felt
“good”. Measures of stress and anxiety were obtained immediately before and after
each condition, with enjoyment assessed immediately after each condition. Affect
was assessed throughout the exercise conditions. There were no significant
differences in affect scores between exercising conditions (P = 0.13), as assessed
via a paired samples t-test, suggesting a successful manipulation of exercise
intensity. Two-way repeated measures ANOVAs were conducted for anxiety and
stress measures. Large significant decreases in stress were shown after GE and IE
(P < 0.01) with moderate to large effect sizes (d = -0.57 to
-0.90). A large, significant effect of time on anxiety was revealed (P < 0.01),
indicating a decrease from pre- to post-condition, however, no significant differences
between conditions were present (P = 0.10). Larger, non-significant reductions in
stress (d = -0.90 vs -0.57 vs -0.06) and anxiety (d = -0.88 vs -0.32 vs -0.26) were
evident after GE compared to IE and CON conditions. Enjoyment was significantly
higher after GE (d = 0.99) and IE (d = 0.77) compared to the CON condition. The
findings advance research regarding affect-regulated exercise by showing reductions
in stress and anxiety levels after exercising at an intensity that feels good, with
exercise in green environments conferring additional benefits. Consequently, the
findings could aid exercise prescription at university health centres to reduce
psychological distress in students.
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Lost Move Syndrome is a debilitating psychological condition which causes a loss of
previously automatic skills. It is present in sports such as gymnastics and diving
where the focus is on rotational skills. Despite limited research, it is thought that Lost
Move Syndrome develops when athletes attempt to consciously control previously
automatic skills, due to a fear of injury or failure (Day et al. 2003, Journal of Applied
Sport Psychology, 18(2), 151-166). Athletes who display heightened levels of
perfectionism or rumination are more likely to engage in thought processes that
attempt to regain control of automatic skills (Bennet et al. 2016, Sport and Exercise
Psychology Review, 12(1)). The aims of the present study were to identify 1) the
psychophysiological factors that are prevalent among athletes with Lost Move
Syndrome, 2) the effects Lost Move Syndrome has on athlete motivation and selfconfidence and 3) interventions that are effective for managing Lost Move
Syndrome. The study gained ethical approval from the University Research
Committee and followed a mixed methods approach, with the Big Five
Questionnaire-Children (Barbarnelli et al. 2003, Personality and Individual
Differences, 34, 645-664) and the Child Adolescent Perfectionism Scale (Flett et al.
2016, Journal of Psychoeducational Assessment, 34(7), 634-625) chosen to
measure personality traits in 35 female gymnasts (age: 11.7years ±1.4). Six coaches
from the same club were invited to attend a focus group where observed
psychophysical changes, the role of evaluation and potential interventions were
discussed. Bivariate analysis was used to identify whether there was a relationship
between the prevalence of personality characteristics and experience of Lost Move
Syndrome, qualitative data was deductively analysed using thematic analysis.
Athletes who reported Lost Move Syndrome symptoms scored higher in neuroticism
(38.0) compared to those reporting no symptoms (34.4) and self-orientated
perfectionism (40.8) compared 39.0 in those with no symptoms. This indicates that
these athletes may display characteristics of heightened anxiety during training and
set themselves high-performance standards that nay be unattainable. The focus
group themes highlighted that there are two distinct types of Lost Move Syndrome,
Type A and B. Although both affect backward travelling skills and often occur
following puberty, athletes with Type B displayed greater self-orientated
perfectionism. Coaches indicated that there is no long-term cure for Lost Move
Syndrome, indicating the need for a holistic approach considering athlete stress
levels and personal life. Future recommendations could look at psychological
interventions such as systematic desensitisation and Cognitive Behavioural Therapy.
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Successful performance in sport requires the execution of advanced psychological
skills in both training and competition. Although the importance of sport psychology
is now widely acknowledged, there is a need for greater clarity regarding (a) the
needs of those receiving psychological support, and (b) what is actually delivered
under the banner of sport psychology. One sport which is increasingly focusing on
the role of psychological development is football—this is due to the influence of the
English Premier League’s Elite Player Performance Plan. As the first stage of a PhD
programme, it is intended that this study will provide insights into the experiences
and perceptions of sport psychology practitioners working within English football
academies, in order to identify and explore the current psychological provisions
within elite football, thus allowing new frameworks to be developed from the current
guidance. With institutional ethical approval, seven semi-structured interviews with
sport psychology practitioners working within EPPP categorised academies were
undertaken. The purpose of the interviews was to gain insight into the practitioner’s
perception of their role, their perception of (sport) psychology, and their experience
of delivering psychology services at the academy level. Once ethical approval was
gained, participants were selected through purposeful sampling. Practitioners were
required to be working at an EPPP classified club for more than one month. Through
thematic analysis, findings reveal, although sport psychology is more accepted now
than it used to be, there are still football professionals (coaches, players, staff) who
do not see the value of psychology or understand it enough to implement it. This
immediately supports the idea that in order for sport psychology provision to improve
within academy football, there needs to be a higher level of psychological literacy
amongst such professionals (Murdoch, 2016, Psychology Research and Behavior
Management, 9, 189-199).
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The influence of the group is known to be seminal in helping people to maintain good
physical activity habits. Nonetheless, the relationship between perceptions of the
group and an individual’s mood state has been a largely neglected topic by
researchers in exercise psychology. The role of group cohesion in has been widely
investigated in exercise settings (e.g. Burke et al., 2008, International Review of
Sport and Exercise Psychology, 1(2), 107-123). Courneya, 1995, Perceptual and
Motor Skills, 81(3), 1021-1022) investigated the relationship between group cohesion
and affect in structured exercise classes and found an association. Alternatively,
Terry et al. (2000, Group Dynamics: Theory, Research, and Practice, 4(3), 244)
concluded that perceptions of group cohesion were associated with positive mood
across three sports. However, no study has yet investigated the role of specific
group cohesion factors as a predictor of mood states in exercise classes in spite of
the existing cohesion-affect link. It was hypothesised that group cohesion factors
would be positive predictors of vigour and negative predictors of Tension,
Depression, Anger, Vigor, Fatigue and Confusion in exercise classes. Participants
were recruited through convenience sampling at yoga and circuit- training classes at
Brunel University London. The study was approved by the College of Health,
Medicine and Life Sciences Research Ethics Committee. Data were collected from
29 females (age: 24.1 ± 1.2 years) using two self-report questionnaires. The Physical
Activity Group Environment Questionnaire (PAGEQ; Estabrooks & Carron, 2000,
Group Dynamics: Theory, Research, and Practice, 4(3), 230) was administered prior
to commencement of the scheduled session. The Brunel Mood Scale (BRUMS;
Terry et al. (2003, Psychology of Sport and Exercise, 4(2), 125-139) was
administered at the end of the session. On conclusion of this study, participants were
provided with a written debrief. Given that the data met the relevant parametric
assumptions, a series of standard linear regressions was used to analyse the data.
The four GEQ subscales were not significant predictors of Tension, Depression,
Anger, Vigor, Fatigue and Confusion. GEQ subscales did not predict six of the
BRUMS subscales and so the research hypothesis was not accepted. The present
findings suggest a need for further studies with larger samples sizes to examine the
cohesion–affect nexus.
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It is well established that sleep deprivation can have a detrimental effect on cognitive
performance. The existing literature suggests a reduction in sustained attention,
working memory, and a number of other executive functions. Impairment in cognitive
performance is a concern for various occupations that involve extended periods of
work and have high cognitive demands (e.g. military personnel, medical
professionals). In contrast, moderate intensity, aerobic exercise (43-63% of
maximum aerobic capacity) has been shown to improve cognitive performance. To
date, few have considered the potential benefits of exercise as a countermeasure to
mitigate the detrimental effects of sleep deprivation on cognitive performance.
Therefore, this study examined the hypothesis that moderate intensity, aerobic
exercise would ameliorate the decrements observed in cognitive performance
following overnight sleep deprivation. The experimental procedures adhered to the
standards set by the declaration of Helsinki, except for registration in a database,
and were approved by the Science Faculty Ethics Committee of the University of
Portsmouth. Using a randomised counterbalanced design 12 male participants (age:
26 ± 3) were recruited to complete a battery of cognitive tests at rest and during
exercise after one full night of sleep (minimum 7 hours) (CON) and one night of total
sleep deprivation (TSD). Experimental trials were separated by minimum of 7 days.
Exercise consisted of 40 minutes of recumbent cycling at an RPE of 12. Cardiac
frequency, breath-by-breath respiratory data, oxygen saturation, and cerebral
oxygenation were recorded continuously while mood state and sleepiness were
recorded pre- and post-exercise. This project is part of a larger study that was
paused due to COVID-19. As such, only four full data sets are included. This data
has not undergone statistical analysis. Preliminary data suggests reaction time
increased across all cognitive tasks at rest after TSD. However, reaction times were
restored to baseline values during exercise. Accuracy did not change between
conditions. Cerebral oxygenation was reduced at rest and during exercise after TSD
compared to CON. Negative mood states also increased in TSD compared to CON.
Preliminary data suggests that despite a greater reduction in cerebral oxygenation,
exercise may counteract the negative effects of sleep deprivation on cognitive
performance.
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The effects of COVID19 on academic life resulted in many students experiencing a
negative psychological impact due to being isolated, lacking social interaction and
emotional support. Students also faced many academic obstacles, changes in
sleeping patterns and a significant decrease in physical activity levels. Therefore, the
purpose of this study was to investigate the impact the COVID19 pandemic had on
five key areas of a student’s life: sleep quality, mental wellbeing, physical wellbeing,
academic performance and training. Chronotype, gender and mental toughness
were also considered to see if they contributed towards the experience. Following
the ethical approval by the LJMU Ethics committee, a sample of 122 UK university
students was obtained (December 2020- February 2021), ranging from 19-25 years
old, of which 66% were female, and 34% male. Data were obtained using an
anonymous online survey and were analysed using backward stepwise regression
method (predictors that were significant and had B values >0.2 were considered).
Subjective ratings of sleep quality were positively predicted by ease of falling asleep,
alertness post-waking and earlier waking time. Satisfaction with mental wellbeing
was positively predicted by a higher satisfaction with life, feeling life has purpose,
alertness post-waking and ease of falling asleep, and negatively correlated with
gender (females reported lower values) and motivation to study. Satisfaction with
physical wellbeing was positively predicted by satisfaction with life, satisfaction with
mental wellbeing, alertness post-waking, introjected regulation; and negatively
correlated with motivation to study and time of falling asleep. Satisfaction with
training was positively predicted by gender (males reported lower values), alertness
post-waking, satisfaction with mental wellbeing, feeling life has purpose and effort
exerted during training and negatively predicted by amotivation. Academic
performance was positively predicted by greater allocation of time to study,
satisfaction with the quality of academic work and negatively predicted by ease of
falling asleep, satisfaction with life, satisfaction with physical wellbeing and
decreased training duration. Females expressed lower satisfaction with training but a
higher satisfaction with their mental wellbeing than males. Neither chronotype nor
mental toughness were significant predictors. The findings of this study show that
COVID19 has impacted the 5 key areas of student life. We suggest further research
should explore implementing support for students regarding sleep habits, mental and
physical wellbeing, academic performance and physical activity.
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While coaches’ overarching goal is to support athletes to achieve their goals, meet
their needs and help them develop and grow physiologically-socially-psychologically,
sometimes a disconnection can occur that leads to hurt feelings. One reason for this
may be that the focus is solely on performance issues and less so on interpersonal
issues. This of course is not entirely coaches’ fault, as it takes two in every coachathlete relationship to make it work (Wachsmuth et al., 2018, Sport, Exercise, and
Performance Psychology, 7(4), 371-391). Research findings suggest that coaches
and athletes who work together within a relational climate of mutual respect, trust,
appreciation and commitment, loyalty and reliance, are more likely to experience
personal satisfaction and performance success (Jowett & Shanmugam, 2016, In R.
J. Schinke, K. R. McGannon, & B. Smith (Eds.), Routledge international handbook of
sport psychology, p. 471–484). Still, even the best coach-athlete partnerships can be
challenged and tested with moral, ethical, and even practical dilemmas presented to
them. Our research aims to both (a) explore challenging situations that coaches and
athletes are likely to experience and (b) understand how such challenging situations
are perceived and resolved within the context of the coach-athlete relationship. In
our research, a perceived challenging coach-athlete situation or interaction is defined
as –"the space of indeterminacy upon which all determination ultimately depends”
(Blum, 2010, The grey zone of health and illness, p. 9). This space is what we call
the “Grey Zone”, and it is key in determining whether a challenging situation or
interaction will escalate (to a dangerous/risky zone – “Black Zone”) or deescalate (to
a secure/safe zone – “White Zone”). After receiving full ethical approval from
Loughborough University, 11 current high performance and World Class
Performance (WCP) coaches (M: 41.64, SD: 10.69: female = 4, male = 7), took part
in a semi-structured interview. Vignettes were used in the interviews to facilitate
discussion and to allow the participants to discuss challenging situations from a
personal or outsider point of view, whichever was the most relevant and comfortable
for them. Seven vignettes were drawn up to be used in the interviews around:
weight/eating habits, deselection, injury, poor performance, mental health of athlete,
humiliation (coach shows public display of anger following a performance), and
physical training. Using a pragmatism approach, content analysis was utilised to
analyse transcripts and results indicated that coaches regularly experience
challenging situations and use a variety of techniques to manage the situations to
the “White Zone.” Coaches also discussed the impact of the challenging situations
on them personally and professionally and ways that sport organizations can provide
better support. The results from this study demonstrate the importance of the coachathlete relationship and the role of the coach in managing challenging situations
towards a more positive outcome.
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Understanding the mechanism(s) behind poor performance in competition has attracted
considerable theoretical interest (Mesagno & Beckmann, 2017, Current opinion in
psychology, 16, 170-175). Research has found the activation of certain traits can either
beneficially or detrimentally influence performance in competition (Geukes, Mesagno,
Hanrahan & Kellmann, 2012, Psychology of Sport and Exercise, 13, 243-250) et al., 2012).
The purpose of this study was to develop and validate a rowing-specific measure of
reinvestment. Following ethical approval, two studies were conducted to develop and
validate the Rowing-Specific Reinvestment Scale (RSRS). In Study 1, a 24-item
questionnaire was developed and the content validity was assessed using experts (N = 7)
and pilot-tested in rowers (N = 24). Next, two hundred two rowers, spanning across Senior
(18-26 years old) and Masters (27-100 years old) age categories (M = 18-26 age category,
SD = 2.0 age categories) completed the questionnaire with the remaining items, and
exploratory factor analysis (EFA) was conducted. This reduced the items and revealed two
factors, rowing specific conscious motor processing (RS-CMP) and movement selfconsciousness (RS-MSC). In Study 2, two-hundred and seventy rowers (M = 43-49 age
category, SD = 1.9 age categories) completed the scale that was evaluated using
confirmatory factor analysis (CFA). Moreover, the construct validity of the scale was
investigated by asking them to complete measures of movement specific reinvestment,
perceived performance, self-consciousness and state anxiety. Actual performance was also
determined depending on their finish position in the race. Results revealed that study 1 EFA
resulted in a 2-factor model with six items assessing RS-CMP and six items assessing
RSMSC. Study 2 supported the factor structure of scale; CFA indicated an acceptable model
fit. Both subscales also demonstrated good internal consistency, with Omega values above
.80). Content validity was also supported, with evidence of concurrent, convergent,
discriminant, and predictive validity. Conclusion: Taken together, these studies provided
good initial evidence for the validity and reliability of the RSRS, a state measure of
reinvestment during rowing.
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Most athletes have to travel to competitions and reside within unfamiliar
surroundings, to then compete twice within one day (morning and evening) following
2 – 3 nights of partial sleep restriction. The present study investigates the time of day
(TOD) effects of muscular and cognitive performance variables when partially sleeprestricted (2 nights of 4 h sleep), and the effect of nap implementation (30 min) on
competition day. 6 resistance-trained males participated within this study. 1 repetition
max (1RM) and 2 familiarisation sessions for barbell bench press (BP) and back
squat (BS) were conducted prior to commencement of the study. Participants
completed both conditions (SR; Sleep restricted, SRN; Sleep restricted with a nap).
The experimental procedure consisted of participants completing 2 submaximal tests
(BP and BS) at 40, 60 and 80% of relative 1RM (07:30 and 17:00h). Force-velocity
profiles were recorded using a linear force transducer (Muscle Lab, Ergotest version
4010, Norway) alongside participants intra-aural temperature, profile of mood state,
subjective sleepiness and alertness which were recorded at 4-time points (07:30,
11:00, 14:00 and 17:00 h). There was a significant TOD effect on tPV, PV, AV (P <
0.05) in both BS and BP. A significant TOD effect was present on subjective mood
state performance variables (vigour, sleepiness, fatigue and intra-aural temperature;
P < 0.05). There were significant interactions on PV, alertness and sleep efficiency
(P < 0.05). TOD training strategies could be further implemented into strength and
conditioning protocols to optimise rate of force development and optimise cognitive
performance within athletes.
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Self-compassion is a multidimensional construct comprised of three key
components: self-kindness, common humanity, and mindfulness. While selfcompassion has demonstrated many psychological benefits for female athletes
including buffering against unhealthy self-evaluative thoughts, promoting positivity
and perseverance, and coping with adversity in sport, minimal research has focused
on male athletes and the application of a self-compassion intervention. The purpose
of the current study was to explore male athletes’ experiences of a self-compassion
intervention, supplemented by exploring the impact on levels of self-compassion,
fear of compassion, self-criticism, and conformity to masculine norms. A mixed
methods approach was used. This study received ethical approval from the Ethics
Committee at the University of Stirling. Eleven male university-level athletes (age =
22.7; ±2.18 years) who self-identified as self-critical participated in the intervention.
The intervention was delivered by a mindful self-compassion expert over 4-weeks.
Semi-structured interviews were conducted pre- and post-intervention and were
analysed using a thematic analysis approach. Fear of compassion, self-criticism,
conformity to masculine norms, and self-compassion were assessed using selfreport questionnaires pre-intervention and 1-week post-intervention. Pearson
bivariate correlations were used to explore relationships between variables within
timepoints and paired sampled t-tests were used to explore changes in variables
from pre- to post-intervention. The results highlight the importance of selfcompassion in the context of sport, providing male athletes with a healthier way to
relate to oneself, without losing their sense of masculinity. Three themes were
identified: the benefits of self-compassion (reduced pressure, “it’s not the end of the
world”, increased confidence); the barriers to self-compassion (self-criticism, the
culture of sport, complacency); and adaptions to self-compassion (education on selfcompassion, education on self-criticism and the delivery). Quantitative results
highlighted a relationship between post-intervention fear of compassion and selfcriticism (r=.70, P <.01) suggesting that, following a self-compassion intervention,
lower levels of fear of compassion were associated with lower levels of self-criticism.
Across timepoints, there was a significant decrease in (a) levels of fear of expressing
compassion for others, t(10)= 2.36, P =0.04, and (b) levels of inadequate self, t(10)=
2.38, P =0.04. This study demonstrates the value of developing self-compassion in
sport, providing male athletes with a healthier way of coping with setbacks. The
mode of delivery and duration of interventions needs to be continually reviewed to
ensure accessibility to self-compassion, contributing to positive sporting experiences.
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A dearth of research has investigated anti-doping education within specific coach
development contexts, given coaches’ anti-doping responsibilities under the World
Anti-Doping Code (WADA, 2019, 2021 Code Review, Canada: World Anti-Doping
Agency). The study explored coaches’ and coach developers’ experiences of antidoping, integrity and overall coach development activities within the English Football
Association. Consideration was given to how development activities corresponded to
the Behaviour Change Wheel (BCW) meta-theoretical components and specifically
how these were perceived to target coaches’ Capability (C; physical or psychological
capacity to act), Opportunity (O; features of the social or physical environment) and
Motivation (M; reflective or automatic processes), which impact subsequent
behaviours (B) (COM-B; Michie et al., 2011, The behaviour change wheel: A new
method for characterising and designing behaviour change interventions.
Implementation Science, 6, 42-53). Ethical approval was obtained from the
University’s Research Committee. Adopting a qualitative research design, semistructured interviews were conducted with a purposive sample of 21
coaches/managers (n = 9) and coach developers (n = 12), aged between 26 and 60
years (Age: 41 ± 9.8). Clear differences in practise existed across the system,
depending on the focus of activities. General coach development has evolved over
time to become focussed on enhancing coach COM-B through creating holistic and
needs-led learning environments. Integrity-related coach development has adopted
some of these features, including values-informed learning to enhance COM-B.
However, anti-doping coach development activities remain limited to Capability –
through compliance-driven education, which focuses on knowledge acquisition
alone. Currently coach anti-doping is only addressed as an individual, compliancebased topic. Means of integrating anti-doping into holistic coach development
activities requires exploration, promoting integration into the wider coach
development system and enhancing coaches’ anti-doping COM-B.
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Performance profiling focuses on clients’ needs and aims at improving athlete
awareness (Butler & Hardy, 1992 The Sport Psychologist, 6 253-264). The use of
performance profiling in elite sport can result in improvements in goal setting,
motivation and athlete’s self-awareness (Weston et al., 2013, International Review of
Sport and Exercise Psychology, 6 1-21), however results in amateur sport players is
less documented. This study aimed to evaluate the effectiveness of performance
profiling in amateur badminton players. Six amateur level players, 4 males and 2
females (mean ± SD) age: 41.3 ± 15.1yrs), whom all compete at club level,
participated. Upon institutional ethical approval, a Task and Ego Orientation in Sport
questionnaire (TEOSQ), Competitive State Anxiety inventory (CSAI-2), and a Big
Five inventory (BFI) were completed by participants prior to an online workshop
intervention. This consisted of three, pre-recorded workshop sessions each lasting
15 minutes in duration delivered via Microsoft PowerPoint with audio commentary
which were sent to participants via email. The workshops consisted of an
explanation of pre-intervention measures, contained a psycho-educational focus that
was aligned to measures delivered and highlighted potential interventions. All
participants were given two-weeks to complete the online workshops and provide
subsequent intervention suggestions. Questionnaires were administered post-online
workshop delivery aswell as semi-structured telephone interviews to establish
behaviour change and impact from the psycho-educational workshops. A paired
samples t-test was also conducted via SPSS to establish any significant differences
in questionnaire scores as a result of the intervention. Results indicated no
differences in levels of motivation, cognitive and somatic anxiety (P > 0.05).
Thematic analysis identified four main themes: design, participant results, application
to performance and workshop content. The results suggest that whilst there was no
change in motivation, cognitive and somatic anxiety, participants reported that the
performance profiling intervention helped them increase their knowledge of effective
methods to use which may help improve their performance in badminton which was
a result of the progression plan portion of the intervention. Participants also praised
the overall design of the workshop intervention citing the layout of both the
performance profiles and the workshop presentations as well as the content of the
sessions. Future research should investigate potential performance improvements
as a result of a performance profiling interventions and potentially include a greater
volume of psycho-educational workshops that are longer in duration as means to
optimise changes in motivation and anxiety.
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Both, linear and non-linear pedagogical approaches have a powerful impact on
lifelong participation in sport. Linear pedagogy, which has habitually been used more
by coaches and teachers, is a repetitive practice with a focus on skill acquisition
(Nathan, Salimin and Shahril, 2017, Journal of Fundamental and Applied Sciences,
9, 6S, 1258-1285). The non-linear pedagogy focuses more on exploring variability
within coaching methods. Golfers tend to obtain greater consistency of their swing
through the application of a non-linear pedagogical framework. Despite the evidence
suggesting that variability in coaching is fundamental for sports development,
coaches fear to use the non-linear pedagogical approach due to societal pressure,
expecting them to use traditional methods and they are concerned about the
perception of participants when using such a different approach (Jarrett, 2011, Asian
Journal of Exercise & Sports Science, 8, 1-18.). Therefore, the aim of this project is
to compare the linear and non-linear pedagogical approach to determine which one
is more effective, enjoyable and suitable for participants. With institutional ethics
approval being granted, 6 male participants with average age of 21 ± 3 years old,
with the average handicap of 5 ± 5 were recruited for the study. Each one of them
undertook a 3-week taster session programme (designed by the researcher) located
at their home clubs, with 3 sessions per week, each lasting around 90 minutes,
where both principles of linear and non-linear pedagogical approaches were
implemented within the programme. Participants were asked to complete a reflective
diary after each session. Following the programme, participants took part in a focus
group to allow researcher to gather qualitative data such as thoughts, perceptions or
opinions. A thematic analysis led to the identification of 4 themes: The most suitable
application of the non-linear and linear pedagogy, Mixed method approach (Blended
approach of linear and non-linear pedagogy) and Access to golf courses that have
the suitable facilities for practising non-linear pedagogical approach. The non-linear
pedagogical approach was perceived as more effective in a group setting, with lowhandicap golfers, especially when used as a part of tournament preparation and also
more enjoyable when the principles of the non-linear pedagogical framework have
been applied properly. The linear-pedagogical approach was perceived as more
effective in an individual coaching scenario, with higher-handicap golfers. The results
of this project can be used as recommendations for coaches to implement the usage
of the non-linear pedagogical framework within their coaching style.
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Following a lower limb injury there is a significant impact upon the function of the
limb through immediate changes to the neuromuscular system contributing to altered
mechanical outputs. There are also changes to an athlete’s confidence through
diminished self-efficacy perceptions (Ardern et al, 2014, British Journal of Sports
Medicine, 48, 1543-1552), which may be related to reduced mechanical function.
Therefore, it is imperative that the acute phase of rehabilitation is monitored
mechanically and psychologically in order to achieve successful rehabilitation
outcomes. The aim of this study was to characterise the changes to athletes’
postural control and self-efficacy during their acute rehabilitation following a lower
limb injury and assess the relationship between these changes. With institutional
ethics approval, nine male professional rugby union players (height: 1.80±0.06cm;
mass: 96.1±13.2kg; age: 25±3 years) who had sustained a lower limb injury across
the 2019-2020 and 2020-2021 seasons were recruited. Participants’ single leg
stance was assessed for their injured limb at the start and end of their acute
rehabilitation. On each occasion a total of 3 x 20 seconds trials were collected under
eyes open and eyes closed conditions. Using the filtered data, centre of pressure
sway path (m) and 95% ellipse area (m2), were calculated for each 5 second interval
during the 20 second trial. Self-efficacy was assessed during the initial and end
acute phase assessments using a bespoke 17-item questionnaire. Injured
participants showed a 13% improvement in sway path during the final 5 second
interval for the eyes open single leg stance condition between initial and end
sessions (z = -2.07, P = 0.038, ES 0.60). No differences were reported for 95%
ellipse area between sessions across any intervals and conditions. Self-efficacy
improved by 7% between the two testing sessions (t(8) = -3.54, P = 0.008; ES=0.78),
with a negative medium relationship being observed between self-efficacy and eyes
open sway path (r = -0.50 P >0.05). Improvements were observed for sway path and
self-efficacy between the initial and end of rehabilitation for eyes open conditions,
with a medium negative but non-significant relationship between self-efficacy and
sway path. This study provides an understanding of the acute changes which occur
following a lower limb injury. The findings suggest the need to focus rehabilitation on
targeting the correct aspects of the efferent component of the neural system as well
as resulting in improvements in player’s self-efficacy.
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Organisational culture is a dynamic process of negotiating values and beliefs that, for
a period, provides problems and solutions to a defined group (Fedderson, Morris,
Littlewood and Richardson, 2019, Sport in Society, 23, 1004-1022). Organisational
culture can therefore modify group members’ thoughts, beliefs and behaviours on
what is widely regarded as acceptable for any given situation (Arnold and Fletcher,
2012, Journal of Sport and Exercise Psychology, 34, 397-429). Therefore, the aim of
this study was to investigate the critical moments experienced by athletes of a UKbased female Under-21 football academy side (Nesti, Littlewood, O’Halloran,
Eubank, and Richardson, 2012, Physical Culture and Sport: Studies and Research,
56, 23-32), and how organisational culture affected resilience to these moments.
After gaining ethical approval from the university ethics board both playing (n=5) and
non-playing staff (n=5) were recruited to take part in semi-structured interviews over
Skype or via mobile phone due to Covid-19 lockdown procedures. These interviews
focused on their personal and cultural experiences in reaction to critical moments.
Five major categories emerged from the data, analysed via a narrative thematic
analysis. Critical Moments (ie. gender differences in sport) were addressed through
the Psychosocial Characteristics of the athletes (ie. goal directed attributes which
fostered minimal impact resilience). However, when this was not possible, Social
Support (ie. informational support leading to emergent resilience) was engaged with
to develop the attributes needed. Athletes noted A Want For Change (ie. the request
for more support from non-playing staff) to aid them in their quest for resilience,
which all participants thought was capable due to the Dynamic Organisation (ie. the
ability to reflect and enact change) they were a part of. The results suggest that
resilience is required to react positively to the array of critical moments presented to
young athletes, and that this resilience can be emphatically modulated by a
supportive and cohesive organisational culture which seems vital for the social
development of young athletes.
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Good decision making is more advantageous than solely gathering experience in a
sport such as cricket. Considering the time restriction from ball release to bat
contact, the batters’ response, anticipation and prediction are vital components of a
cricketer’s decision-making ability. Batters gain crucial information about the delivery
via pre-delivery cues obtained from the bowler’s run up, arm and hand position, and
the ball’s flight. However, batters regularly train using throw-downs or a bowling
machine, neither allowing for pre-delivery cues to be obtainable from a bowler. To
counter this issue 2D and VR video footage are being used as training tools to
improve sporting performance, specifically decision making. Disadvantages of using
2D video footage is the lack of stereoscopic information available in 360-degree and
VR footage which has been shown to influence motor responses. 360-degree video
footage presented via a virtual reality headset may be an effective way to address
flaws with using 2D video footage. However, there is currently no empirical research
stating that 360-degree video footage is a more effective training tool than 2D video
footage. The main aim of this study is to assess the effectiveness of 360-degree
video footage over 2D footage when training decision making in cricket batsman.
The secondary aim of this study is to investigate whether batsman can better predict
bowling deliveries when facing bowlers (pace and spin) compared to throwdowns or
a bowling machine. With ethical approval obtained from Solent University, data was
collected from 18 amateur cricketers. Participants were presented with 40 video clips
(10 for each delivery style: pace, spin, throwdowns and bowling machine) in 2D and
360-degree video conditions. Video footage is occluded 120ms after ball release,
containing the bowlers run up and first few milliseconds of the ball’s flight. A scoring
grid is used for participants to predict where the ball will land and determine how
confident they are of this prediction. Analysis indicated that participants predicted
landing location of the ball with greater accuracy in the 360-degree video footage
condition. Participants also had higher confidence scores on the throwdown, pace
and spin conditions, when compared with the bowling machine condition.
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At the onset of exercise, human skeletal muscles are required to immediately
increase adenosine triphosphate (ATP) production to meet the increased metabolic
demands placed on the body. The anaerobic system of human metabolism has the
ability to increase the contribution of oxidative metabolism, thus improving
performance. However, due to limited capacity, the ability to quickly switch to the
aerobic system at the onset of exercise is crucial, allowing finite anaerobic reserves
to be spared. The speed of oxygen uptake (V̇O2) kinetics at the onset of exercise
(Phase I; Cardio-dynamic component and Phase II; primary component) has been
found beneficial for performance and helps explain differences in a range of athletic
capabilities e.g. trained and untrained individuals as well as patient populations. The
capacity and coordination of the ventilatory, cardiovascular and muscular systems is
vital. It allows for a rapid increase in oxygen (O2) to active muscles for production of
ATP. Information regarding these systems as well as exercise tolerance, fatigue and
traditional parameters of physical performance e.g. maximal oxygen uptake (V̇O2max),
lactate threshold (LT), exercise economy or efficiency and critical power (CP) can be
provided by V̇O2 kinetic responses at the onset of exercise during a variety of
intensity domains. Reasons for the development of the V̇O2 kinetic slow component
(Phase III; steady-state) above the LT are unclear. In healthy individuals, it is
proposed that V̇O2 kinetic control resides in the capacity of O2 delivery or utilisation
in active muscles. Through a thorough systematic review of relevant journal articles,
this review aimed to examine the ever-growing literature of interventions to
manipulate oxygen availability and utilisation, to gain a greater understanding of
exercise tolerance and sports performance limitations. Interventions examined
include; prior exercise, pacing strategies, motor unit recruitment, training effects,
nutritional supplements and hyperoxia, within moderate (< LT), heavy (between LT
and CP) and severe (between CP and V̇O2max) exercise intensity domains. The
systematic review of these interventions show contrasting V̇O2 kinetic responses
with some altering the primary amplitude (Ap) and slow component amplitude (Asc)
and others the primary time constant (τp). It is clear there is no sufficient evidence
stating O2 availability or utilisation has a regulatory effect on the rate of increase of
oxidative metabolism at the onset of exercise. Additional research is yet to be
conducted.
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Global positioning system (GPS) micro-technology has been frequently used as an
objective measure of the external load (EL) performed by players in training and/or
matches. Whilst there is substantial research describing external load in high level
boys’ football, research into girls’ football is limited, particularly in players under 16
years of age. We aimed to quantify the external training and match demands of
under 16 girls’ football players. Following ethics approval and, after written informed
consent from parents, external match and training loads were monitored in 14 highly
trained under 16 (age: 15 ± 1) players from a Tier 2 FA Regional Talent Club (RTC)
for girl’s football. Player tracking units including GPS micro-technology (10 Hz S5,
Catapult Innovations, Scoresby, VIC, Australia) were placed between the scapular
using a bespoke vest. Over the course of a 14-week season (January 28th – April
28th), 89 match observations (7 matches) and 270 training observations (20
sessions) were recorded. Each player was assigned an individualised tracking unit
device according to their player number. Variables measured included total distance
(m), metres per minute (m·min-1), high-speed running [>5.5 m·s-1] and maximum
velocity (m·s-1). Data were analysed using mixed linear modelling in Statistical
Package for Social Sciences (SPSS version 24). Player’s mean values, within- and
between- player variation were derived with confidence intervals set at 95%. In
matches players covered 5976m (within- player and between-player standard
deviation [SD]) (± 1093m and ± 1688m), 95 m·min-1 (± 9m and ± 22m), 235m high
speed running (± 79m and 199m) in matches, with maximal velocities of 7m·s-1 (±
0.48m·s-1 and ± 0.33m·s-1) in matches. External load was substantially lower in
training for all variables; total distance (-2447, 95% confidence intervals -2746 to
2149m), metres per minute (-28, -41 to -34 m·min-1), maximum velocity (-0.93, -1.1
to -0.8 m·s-1), and high-speed running (-161, -195 to -126m) (P < 0.01). Both withinand between- player variation were higher for matches than training for total
distance, m·min-1 and high-speed running. Within-player variation was greater in
matches for maximum velocity but there was greater between-player variation in
training. These data suggested external load is substantially lower in training than
matches with lower within- and, between-player variation for the most part. Further
research should focus on the effect this has on the internal load and subsequent
adaptations in physical performance as well as positional differences.
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For the most valid estimation of critical speed (CS), it is recommended that 3–7
performance trials lasting ~2 to ~15 minutes are used (Poole et al., 2016, Medicine
and Science in Sports and Exercise, 48, 2320-2334), with ~5 minutes duration
difference between the shortest and longest trials (Bishop, Jenkins and Howard,
1998, International Journal of Sports Medicine, 19, 125-129). In front crawl
swimming this equates to distances between 200-m to 1,500-m. In high-performance
sport it may be feasibly problematic to meet these rigorous criteria. To make CS
estimation more practically feasible some researchers and practitioners have used
only two relatively short performance trial distances, commonly a 200-m and 400-m
combination. The reliability and practical feasibility of CS protocols with strong face
validity remain unknown in all four swimming strokes. This study aimed to assess the
reliability of a two-distance critical speed (CS) protocol in the specialist strokes of
national-level swimmers and understand the practical feasibility of extending the
protocol to increase validity. With institutional ethical approval 32 national-level
swimmers (butterfly n=7; backstroke n=8; breaststroke n=7; front crawl n=10)
performed three 200-m and three 400-m performance trials over a three-week
period. CS and supra-CS distance capacity (D') were modelled from the linear
distance-time relationship. Swimmers were subsequently asked whether they felt
they could or would want to complete an additional 800-m performance trial as part
of a three-distance CS protocol with greater potential validity. Mean CS were 1.22 ±
0.10 m.s-1, 1.34 ± 0.09 m.s-1, 1.18 ± 0.07 m.s-1 and 1.44 ± 0.08 m.s-1 for butterfly,
backstroke, breaststroke and front crawl, respectively. Mean D' were 31.07 ± 9.65 m,
19.63 ± 10.01 m, 19.03 ± 7.94 m and 20.10 ± 6.91 m for butterfly, backstroke,
breaststroke and front crawl, respectively. There were no significant differences in
CS or D' across trials for any of the strokes (P > 0.05). CS derived from 200-m and
400-m performance trials is reliable (typical error < 0.04 m.s-1; coefficient of variation
< 4% for all strokes) while D' is not (typical error 4–9 m; coefficient of variation 13–
45%). Butterfly swimmers are less likely (14.3%) to say that they would want to
complete an 800-m trial as part when compared to backstroke (75%) (P = 0.041) and
front crawl (90%) (P = 0.004), but not breaststroke (57%) (P > 0.05) swimmers.
Using 200-m and 400-m performance trials is a reliable and practical method for
determining CS in backstroke and front crawl. Including a third distance 800-m trial
to increase CS validity would not be practical with butterfly swimmers, would be
challenging with breaststroke swimmers, but would be feasible with front crawl and
backstroke swimmers.
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Concussion has been defined as “a traumatic brain injury that is a complex
pathophysiological process affecting the brain, induced by biomechanical forces”
(McCrory et al., 2017, British Journal of Sports Medicine, 51, 838-847). Concussion
is one of the most prevalent injuries within rugby union and its incidence has risen
over recent years (Bitchell, Mathema and Moore, 2020, Physical Therapy in Sport,
42, 26-32). As incidence of concussion has increased there is a clear need for key
stakeholders to better understand concussion due to their role in player welfare.
Stakeholder knowledge has been assessed previously and several stakeholder
specific misconceptions have been identified and there is a clear need for education
programmes to dispel these misconceptions (Mathema et al., 2016, Clinical Journal
of Sport Medicine, 26, 320-325).Therefore, the aim of the study was to evaluate the
Welsh Rugby Union (WRU) concussion education programme, by assessing the
knowledge of concussion symptom recognition, return to play knowledge and
knowledge of the consequence of concussions in key stakeholders. Ethical approval
was granted by Cardiff Metropolitan Universities ethics committee. Key stake holders
(players, referees, coaches and medical staff) were invited to participate in this
study. The pre-concussion education programme role specific questionnaires were
paper based and distributed, as a WRU directive, to all professional Welsh clubs and
the post-concussion education programme questionnaires were distributed
electronically. A total of 244 questionnaires were completed (168 players, 33
referees, 24 coaches and 19 medical staff) prior to the concussion education
programme and 247 questionnaires were completed (152 players, 35 referees, 25
coaches and 35 medical staff) following the concussion education programme.
Mann-Whitney U tests were used to assess pre- and post-education programme
stakeholder knowledge. All stakeholders had a good level of symptom recognition
knowledge prior to the concussion education programme, with only coaches
improving this knowledge after the programme (P < 0.05). Both the players (U =
3853.5, z = - 10.849, P < 0.05) and coaches (U = 62.5, z = -4.809, P < 0.05)
improved median return to play knowledge scores from 9.00(3.00) to 12.00(3.00) for
players and from 9.00(1.25) to 12.00(2.00) for coaches. Knowledge on the
consequences of concussion for all stakeholders improved by 34% (P < 0.05), but
still only 75% of stakeholders answered all questions correctly. There was a
decrease in the proportion of stakeholders who believed that protective equipment
could prevent concussion from 75% prior to the education to 17% following the
education programme. The study was able to demonstrate the concussion education
programme was effective in improving key aspects of stakeholder’s knowledge of
concussion and dispelling the misconception that protective equipment can prevent
concussion. However, improvements are still needing regarding knowledge of the
consequences of concussion.
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In athletes with already high volumes of training, it would appear that manipulation of
training intensity distribution dictates the extent of further performance adaptations
(Laursen and Jenkins, 2002, Sports Medicine, 32, 53-73). Both high-intensity interval
training (HIIT) and sprint interval training (SIT) have become increasingly popular
due to the superior impact on endurance performance parameters compared to
traditional endurance training; however, there remains equivocal evidence regarding
the most appropriate method to structure such training (Viana et al., 2018, Sports
Medicine, 48, 2001-2009). Furthermore, the number of studies directly comparing
HIIT and SIT with markers of endurance performance is sparse (Rosenblat, Perrotta
and Thomas, 2020, Sports Medicine, 50, 1145-1161). The aims of this study were:
(1) to systematically investigate published randomized and pair-matched trials to
determine which mode of training, HIIT versus SIT versus continuous endurance
training (CET), leads to greater performance improvements in well-established
performance indicators in trained cyclists; and (2) determine the moderating effects
(subgroup analysis) of interval duration and intervention length/frequency to the
overall HIIT programme. Electronic database searches were conducted using
SPORTDiscus and PubMed. Inclusion criteria were: (1) recreationally trained cyclists
aged 18–49 years (≥4h·week-1 in the 2 months preceding the intervention); (2)
randomized or pair-matched controlled trials that included a HIIT/SIT group and a
control group, or multiple interval training groups; (3) minimum intervention length of
2 weeks; (4) reported at least 2 physiological variables linked to cycling performance.
Study results were combined using Review Manager 5.4 with a random-effects
model. Effect sizes were calculated as Hedges’ g (±95% CI). A total of 10 articles
met the inclusion criteria for qualitative and quantitative analysis. Pooled analysis
was derived using the standardised mean difference (SMD). There was a significant
overall effect of HIIT/SIT on maximal oxygen consumption (V̇O2max) (SMD: 0.29;
P=0.04) and maximal aerobic power/peak power output (MAP/PPO) (SMD: 0.46; P
=0.003) when compared to CET. Threshold performance parameters improved
significantly following SIT versus long-HIIT (>4 min) (SMD: -0.72; P=0.01), despite
no difference in the change in V̇O2max and MAP/PPO when directly comparing all
HIIT versus SIT. There was a large effect (SMD: -0.99; P <0.001) in favour of SIT
combined with longer interventions (≥15 interval training sessions) over long-HIIT.
The results of the meta-analysis indicate that both HIIT and SIT are effective ways of
improving cycling performance. Furthermore, it appears that SIT tends to elicit
greater performance gains in trained cyclists compared to long-HIIT.
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Differences in static stability between the two principle position groups in rugby union
(forwards and backs) have been reported in the literature (Brown et al, 2018, Motor Control
22(2) 183-198, Semple et al, 2012, Gait Posture, 30(4), 523-527). This may be due to
extreme differences in height and mass (Stoop et al, 2019, Annals of Applied Sports
Science, 43, 2993-2998 ).It is not presently known whether these differences exist in
dynamic conditions. Uncertainty suggests a need to find a measure of stability that is not
susceptible to positional variance, with implications for study design, statistical power and
data analysis. Following institutional ethics approval, 22 professional right foot dominant
male rugby union players (9 forwards, age 25 ± 5 years, height 1.89 ± 0.08 m, mass 111.80
± 10.22 kg and 12 backs, age 23 ± 4 years, height 1.83 ± 0.06 m, mass 90.80 ± 9.85 kg)
currently competing in the English premiership performed a hop and hold landing task on
both left and right feet from 40% of their height away from a force plate (Kistler 9260AA,
Kistler, Switzerland) and held their landing for 5 seconds. Time to Stabilisation was
calculated with MARs software. A 2x2 ANOVA found no significant differences in Time to
Stabilisation (TTS) between forwards (right 0.692 ± 0399s, left 1.530 ± 1.00s) and backs
(right 1.522 ±0.88, left 1.371 ± 0.59s) in the right (F (1,20) = 0.219, P > 0.05) or left (F (1,20),
P = > 0.05 ) footed landing. Given the dynamic nature of rugby union match actions and no
demonstrated link between static and dynamic stability, identifying a dynamic measure of
stability unaffected by anthropometric differences between position groups may be important
for practitioners and researchers. This study identified no significant difference in TTS
between position groups in either leg. If no differences between position groups are present,
then future studies may be able to apply TTS findings to all players, rather than specialist
groups. These results may be a result of the action tested being common to both position
groups, unlike methods such as the stork test used in static studies. A player’s ability to
stabilise quickly is important in multi-directional running and jumping and may influence
ability to resist perturbations such as those experienced in the tackle. Therefore, TTS may
be more relevant to rugby union athletes and research, although further testing of different
match-specific movements is needed. Assessing stability using TTS rather than static
measures may be of benefit, as TTS does not appear to be influenced by positional
variances and may be more relevant to match actions.

89

Potential challenges for a talent identification pathway for Olympic
heavyweight rowers in Ireland
COLM J. HORAN1*, GILES D. WARRINGTON1,2 & FRANK J. NUGENT1,2
1

Department of Physical Education & Sport Sciences, University of Limerick,
Limerick, Ireland; 2Sport and Human Performance Research Cluster, Health
Research Institute, University of Limerick, Ireland
*

Corresponding author: 18260632@studentmail.ul.ie

Talent identification (TID) is a method used to identify young individuals from the
general population that possess extraordinary performance potential for success in
senior elite sport. Identified individuals are placed on a developmental pathway
aimed at systematically maximising their potential. TID has been utilised extensively
in some of rowing’s most successful nations (e.g. Start programme in Great Britain).
However, TID pathways typically require a large amount of funding for various
resources such as equipment, coaching and sports science support. The aim of this
study was to explore the potential challenges in implementing a TID pathway for Irish
Olympic heavyweight rowers. Ethical approval was provided through the University
of Limerick Ethics Committee. A purposeful sample of 4 participants (2 head
coaches of rowing clubs in Ireland and 2 international TID experts) (Age: 55±10
years) were recruited through a gatekeeper. Participants completed 1 online semistructured interview. Prior to the interviews, an interview topic guide was designed,
and pilot tested with 2 assistant coaches. Interviews were recorded and transcribed
verbatim. A thematic analysis was used to analyse the data. To enhance
trustworthiness, the primary investigator and third author independently reviewed
and analysed the data and developed a consensus regarding codes, categories, and
themes. From the TID experts’ and the Irish coaches’ perspectives, the creation of a
competitive training environment and a healthy relationship between clubs, coaches
and the TID system was vital for the success of a TID pathway. Both cohorts
reported the need for various resources (e.g. boats, gym equipment, etc) and
supports (e.g. strength and conditioning, etc). TID experts highlighted the importance
of the management of investors’ expectations due to the long-term nature of talent
development. Additionally, TID experts and Irish head coaches emphasised the
specific challenges (e.g. lack of funding, coaching availability) that may be
encountered when implementing an Irish rowing TID pathway. TID experts’ opinions
regarding the success of a TID system ranged from; 1) Olympic success is the sole
determinant of success of a TID system, and 2) the creation of positive athlete
experiences and the retention of TID athletes are essential measures of success.
Irish coaches defined success as the regular contribution of TID athletes to national
teams. This study is the first to explore the potential challenges in implementing a
successful TID pathway in Ireland. Key considerations for an Irish TID pathway have
been identified and may be valuable to institutions implementing future TID systems.
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The use of natural altitude training by high-performance swimmers has surged in
popularity over the last half century, with the aim of stimulating positive physiological
adaptations of the cardiovascular system to improve subsequent performance.
However, such altitude camps require heavy time and financial investment. As such,
this study sought to determine the effectiveness of a 3-week Live-High, Train-High
(LHTH) altitude training camp for eliciting both physiological and performance
adaptations in a sample of this population. Fourteen (female n = 9, male n = 5) highperformance collegiate swimmers (age 21.8 ± 2.4 years), with a mean 11.4 ± 3.7
years’ experience of competitive swimming, completed twenty-one days of LHTH
altitude training at 2,320 m. Pre-to-post altitude assessments of competitive (FINA
points ascribed to performance of preferred event at national level meet) and training
(4x100 m sub-maximal test set) performance were completed. Physiological
adaptation was calculated through measurement of total haemoglobin mass. The
study was granted ethical approval from the University of Edinburgh. The athletes
demonstrated significant increases in haemoglobin mass from pre-altitude (798 ±
182 g) at both seven (828 ± 187 g, P = 0.013, d = 0.89) and fourteen (833 ± 205 g, P
= 0.026, d = 0.92) days post-altitude. As a whole, no change in competitive
performance from pre-altitude was found (F(2,22) = 0.214, P = 0.809) either
immediately (-0.34% [-6.01% to +13.43%], d = -0.07) or three-weeks (+0.12% [6.97% to +4.43%], d = -0.05) following return to sea level. Additionally, there was a
small, statistically non-significant worsening in training environment performance of
the swimmers from pre-altitude at 10 days post-descent (+2.03% [-3.81 to +12.99%],
t(13) = -1.586, P = 0.137, d = 0.44). Both the physiological and performance
adaptations of the swimmers were characterised by great inter-individual variability.
A statistically significant positive association, with a moderate effect size, was
identified between pre-to-post altitude percentage change in haemoglobin mass and
change in competitive performance (r = 0.48, r2 = 0.23, P = 0.043). Despite
substantial positive physiological adaptation, there was no translation into improved
competitive or training performance. The degree of inter-individual variability in the
findings appear to provide some evidence of physiological ‘responders’ and ‘nonresponders’ to altitude training within this sample, however caution is urged when
categorising athletes using these labels. Coaches and support staff should fully
consider if the substantial time and financial investment required to complete LHTH
altitude training interventions will be beneficial to their athletes.
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Running economy, the metabolic cost of running, has been established as a reliable
predictor of running performance in endurance athletes. However, research has
concentrated on elite and highly trained athletes, predominantly in a laboratory
setting using a treadmill. Given that recreational distance running is growing in
popularity, in part due to the success of parkrun and free-to-download apps such as
Couch to 5k, there is a dearth of research into this population. Additionally, many of
these runners run outside therefore testing in a laboratory does not replicate their
running experience. Therefore, the purpose of this study was to determine the
reliability of measuring running economy in the field compared to the established
method of treadmill testing. Forty recreationally active participants (21 female) (mean
± SD: age 37.45 ± 10.86 years; stature 1.71 ± 0.08 m; body mass 66.86 ± 12.69 kg)
provided written informed consent before taking part in the study which had
institutional ethical approval. Participants were fitted with the Cosmed K5 portable
metabolic gas analyser and ran, in randomly allocated order, at their self-selected 5k
running pace for 5 minutes on a treadmill (TD), and for 5 minutes outside (OG). To
ensure the participant ran at the same speed outside, they followed a bike, fitted with
a speedometer, acting as a pacer. The participants returned not less than a week
later to repeat the tests. Running economy was determined for the last minute of the
trial to ensure the participant had reached steady state and SPSS used to determine
reliability. Acceptable levels were set for coefficient of variation (CoV) at < 10% and
an intraclass correlation coefficient (ICC) between 0.4 and 0.75 as fair to good, >
0.75 as excellent (Lexell and Downham, 2005, American Journal of Physical
Medicine & Rehabilitation, 84, 719–723). TD1 v TD2 and OG1 v OG2 both had
acceptable CoV, 8.09% and 7.31%, and fair to good ICCs 0.462 and 0.535,
suggesting that the method is reliable. Comparing the two conditions, TD1 v OG1
and TD2 v OG2 gave acceptable CoV, 7.26% and 6.30% and fair to good ICCs,
0.638 and 0.709. These results suggest that testing in the field is a valid measure of
running economy among recreational runners.
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Ageing is associated with a decline in physical capacity. The effects of an
increasingly sedentary lifestyle on physical performance in later life are often
overlooked. Masters athletes maintain high levels of physical activity into old age,
mitigating the effects of sedentary lifestyles. The aim of this study was to determine
the age-related changes in muscle structure and function in elite Master Cyclists and
age-matched non-athletes. Male Masters Cycling athletes were tested at the 2019
UCI Track Cycling World Masters Championships and recreationally active controls
were recruited from the general population. Groups were stratified by age and
athlete status: 26 middle-age athletes (mean age:50.2±6.7years, body
mass:85.5±11.7kg), 33 older athletes (mean age:69.8±5.7years, body
mass:77.2±10.6kg), 11 middle-age controls (mean age:46.8±7.6years, body
mass:83.1±17.9kg) and 23 older controls (mean age:69.7±6.8years, body
mass:72.4± 12.6kg), (mean±s). Receiving ethical approved from the Institutional
Ethics Committee at Manchester Metropolitan University vastus lateralis (VL) muscle
thickness, pennation angle, and fascicle length were measured using real-time Bmode Ultrasonography. Maximum relative power (W·kg-1), maximum relative force
(N·kg-1), take-off velocity (m·s-1), maximum velocity (m·s-1), force efficiency and
maximum counter movement jump height (m), were measured using jump
mechanography. The data from the ‘older’ groups (athletes and controls) were
expressed as a percentage of their respective mean ‘middle-age’ group values.
Comparisons using t-tests and Mann-Whitney U tests were made between the
percentage difference between middle-age and older athletes, and the percentage
difference between middle-age and older controls. Regression models assessed
relationships between force and muscle measurements across age, and athletic
status. Controls showed a greater percentage decline with age in maximum relative
power (P < 0.001), maximum velocity (P < 0.001), force efficiency (P < 0.001) and
jump height (P < 0.001) compared to athletes. However, athletes showed a
significantly greater percentage decline with age in maximum relative force (P <
0.001) in comparison to controls. Maximum relative power and maximum take-off
velocity correlated with VL muscle thickness in older athletes (R2adj=0.13-0.33, P
=0.001 - 0.031). Master cyclists maintained a greater percentage of power, velocity,
force efficiency and jump height capabilities when compared to controls. As
maximum relative force values showed a greater decline in athletes, the
maintenance relative power was likely due to maintenance of muscle shortening
velocity. This suggests chronic exercise training can prevent or attenuate the agerelated slowing of skeletal muscle and attenuate loss of power in old age. Muscle
thickness was a key determinant of muscle function for older athletes.
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English football academies utilise various talent identification strategies to recruit
players. Previous research reports a bias in player selection concerning age.
Relative age effect (RAE) is defined as the over-representation of individuals born
earlier in the selection year (Mujika et al, 2009, Journal of Sports Science, 27, 11531158). Superior performance attributes are advantageous, with academies
demonstrating a bias towards early-maturers. Whilst superior physical performance
and maturity in individuals with a higher relative age has been proposed as the
underlying principle, contradicting results exist in the literature, with limited studies
investigating throughout the developmental pathway. The aims of the present study
were; 1) to determine whether RAE is present within a category two English football
academy, and 2) to determine if performance, anthropometrics, and maturity differed
between birth quartiles at two testing sessions within a season. Seventy-three male
participants registered during the 2019-2020 season were included, representing
age groups U9-16, with institutional ethics approval. Players’ birthdate was
categorised into quartiles (Q1 = Sept-Nov; Q2 = Dec-Feb; Q3 = Mar-May; Q4 = JunAug). Data was obtained for 5m and 30m sprint, countermovement jump (CMJ),
arrowhead agility test, height, weight, and age to peak height velocity (aPHV)
estimates in July 2019 and January 2020. Due to relatively low samples, players
were categorised into bi-annual age groups to assess differences between quartiles.
Chi-squared analysis demonstrated birthdate distributions of all players differed
significantly from the expected frequency (χ² = 17.8 , P = 0.00). A multivariate
analysis of covariance (MANCOVA) displayed no significant differences between
quartiles for all age groups, in the first testing session (P > 0.05). For agility in U12,
birth quartile displayed a significant interaction (P = 0.045) in the second testing
session, with no significance between quartiles for other variables. aPHV and
chronological age were significant covariates for anthropometric data in all ages for
both testing sessions (P < 0.05). This data is the first to demonstrate RAE exists
within a category two academy, with an overrepresentation of quartile 1. The lack of
difference in performance and anthropometrics between quartiles suggest
recruitment is not influenced by these measures. Furthermore, the lack of maturation
differences disputes the consensus that a bias towards quartile four players
considered early maturers exists. The statistical analysis was limited due to a low
sample size within age groups, and existing uneven distribution. The causes, and
influencing factors, of RAE require further research, including recruitment
behaviours.
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Relative Energy Deficiency in Sport (RED-S) is characterised by impaired
physiological functioning, due to low energy availability (LEA), with diverse health
and performance implications (Mountjoy et al., 2018, British Journal of Sports
Medicine, 52, 687-697). High strength-to-weight ratio is important for success in
climbing and likely contributes to the high prevalence of low-calorie diets observed
within this population, potentially placing climbers at greater risk of RED-S. No data
currently exists on the prevalence of RED-S and LEA within climbing, thus this study
aimed to; 1) identify the prevalence of LEA within female climbers compared to the
general population, and 2) establish the symptoms of RED-S associated with LEA
within female climbers. With approval from Manchester Metropolitan University’s
ethics board, separate online questionnaires were distributed to climbers and
controls, comprising of participant demographics and the validated Low Energy
Availability in Females Questionnaire (LEAF-Q: Melin et al., 2014, British Journal of
Sports Medicine, 48, 540-545). For climbers, questionnaires included items relating
to climbing ability, history and discipline, whilst the control questionnaire also
included the Global Physical Activity Questionnaire (GPAQ: Armstrong and Bull,
2006, Journal of Public Health, 14, 66-70). A secondary questionnaire was emailed
to climbers who were willing to engage further. This questionnaire comprised the
GPAQ, the Female Athlete Screening Tool (FAST, McNulty et al., 2001, Journal of
the American Diabetic Association, 101, 886-892) to assess disordered eating, the
Depression, Anxiety, Stress Scale-21 (DASS-21: Lovibond and Lovibond, 1995,
Manual for the Depression Anxiety & Stress Scales, 2nd, Sydney, Psychology
Foundation of Australia), and items relating to other RED-S symptoms, such as
training response and cognitive performance. Chi-squared, Fishers Exact tests or ttests with Cramer’s V or Cohen’s d effect sizes, were used to compare LEA risk and
LEAF-Q score between groups. A combination of parametric and non-parametric
difference tests and correlations were used to analyse whether RED-S symptoms
correspond with LEA risk in climbers. Of the climbers, 47.2% were at risk of LEA,
but this did not differ from controls (P=0.099). LEAF-Q score was significantly higher
in intermediate climbers (9±4) than controls (6±4, ƞ2=0.073, P<0.05). Regardless of
climbing ability, LEAF-Q score was positively correlated with all DASS-21scores
(r2>0.060, P<0.05). This study is the first to report LEA prevalence within female
climbers and suggests that female climbers with RED-S might be vulnerable to
experiencing negative psychological health. Thus, these could provide an early
indication of risk and opportunity for intervention.
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Major League Soccer (MLS) is the highest level of soccer in the United States of
America. The MLS was temporarily postponed on March 10th 2020 due to the global
pandemic, COVID-19. The league restarted on July 16th in a World cup style
tournament in a bio-secure ‘bubble’. The aim of the current study was to compare
the running performance of players in a COVID restart style tournament to the
regular season. Ethical approval was provided by the university local ethics
committee. A retrospective cohort design was used to compare the running
performance within positional groups in a COVID related bubble tournament (8th –
23rd of July 2020) to the post COVID regular season (20th of August to 8th of
November 2020). Twenty-two players (Age: 27.4±3.9; Height: 176.2±13.9cm;
Weight: 74.9±6.4kg) participated in the current study. Participants were broken up
into 5 positional groups: Central defenders (CB), central midfielders (CM), forwards
(F), wingers (W) and outside backs (OB). Participants were assigned a position
based on the position which they played most in that specific game. In order for the
subjects to be included, they had to play at least 45-minutes of match play. Running
performance in match play was measured by 18Hz global positioning systems.
Statistical significance was set at P<0.05. The findings from the current study show a
meaningful significant difference between the COVID restart tournament and the
post-COVID regular season with High metabolic load (P=0.01), high speed running
(P=0.10) and the sum of accelerations and decelerations (P=0.10). were significantly
higher during the post COVID regular season. Higher sprint distances were observed
in the restart tournament compared to the post-COVID regular season (P=0.01). A
non-significant difference was observed for total distance (P=0.247). MLS restarted
their season in a bio secure ‘bubble’ in July 2020 and their regular season in August
of that year. The results from this study show that the running performances in the
regular season were higher than that of the post-COVID restart tournament. These
findings are agreeable with current literature which suggest that running performance
of professional soccer players increases from the beginning of the season to the
middle of the season due to increases in fitness levels (Rampini et al., International
Journal of Sports Medicine, 28, 228-235). Interestingly, sprint distances were higher
in the COVID restart tournament to the regular season which may be due to a more
congested playing schedule within the regular season.
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Bio-banding is the process of grouping players based on biological maturation
markers such as size and strength, as opposed to chronological age (Cumming et
al., 2017, Bio-banding in Sport. Strength and Conditioning Journal, 39(2), 34-47). Its
usage is being explored increasingly within elite sport in relation to the development
of young football players in elite UK football academies and the perceptions of
various stakeholders (Reeves et al., 2018, Stakeholders’ understanding and
perceptions of bio-banding in junior-elite football training. Soccer & Society, 1-17;
Bradley et al., 2019, Bio-banding in academy football: player’s perceptions of a
maturity matched tournament. Annals of Human Biology, 46(5), 400-408), and into
the effects that bio-banding has on the physical and technical performance of players
(Abbott et al., 2019, Effects of Bio-Banding upon Physical and Technical
Performance during Soccer Competition: A Preliminary Analysis. Sports, 7(8), 93).
Current research suggests identification of benefits and risks associated with using
bio-banding in the development of elite youth sport (Malina et al., 2019, Bio-Banding
in Youth Sports: Background, Concept, and Application. Sports Medicine, 49(11),
1671-1685). Building on this research, this study aimed to explore perceptions and
experiences of implementing a bio-banding culture from a range of multidepartmental support professionals involved in elite youth sport. Taking a qualitative
approach, semi-structured in-depth interviews with 3 individuals who have worked as
part of a multi-departmental professional support team were conducted. Purposive
sampling was employed to recruit a range of disciplinary perspectives and roles to
address the research objectives. Ethical approval was granted by Bournemouth
University Ethics Committee before any research was undertaken. Data was
recorded and transcribed verbatim. Constant comparative data analysis was
conducted to identify themes that emerged and translated across departments
followed by a critical discussion of implementing a culture of bio-banding from
various perspectives. Results showed seven themes developed from the data.
Findings highlight how the complex interactions between departments can help us to
better understand how bio-banding is experienced in practice and to inform those
wishing to implement a bio-banding culture in elite youth sport. Limitations of the
study are addressed, and potential areas of future research are suggested.
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Youth soccer academies aim to select and develop young players into elite athletes,
capable of technical and tactical excellence whilst being physically advanced to allow
for competition at the highest level. Soccer academy structures follow the trend of
most youth team sports, categorising players by chronological age, and therefore
players compete against those of the same age. Pubertal maturation bears influence
for a range of metabolic disparities, therefore creating large differences in the
‘biological age’ of young individuals (Malina et al, Clinical Journal of Sport Medicine,
17, 362-368). The drift between these two methods of determining age
(chronological versus biological) has complications for academies in creating a
challenging, physically stimulating environment that encapsulates every player
(Deprez et al, International Journal of Sports Medicine, 34, 10-18). Therefore, the
aim of this project was to examine the relationship of peak-height velocity (PHV) to
physical fitness, utilizing coach feedback on game performance as a secondary
measure to aid classification. Historical data was utilised and therefore ethics
approval was not required. Academy players (n=44) from Under (U)13, U14, U15
and U16 squads were measured for maturity phase (using Mirwald equation based
on athropometric measurements (Mirwald et al, Medicine & Science in Sports and
Exercise, 21, 538-542)) and physical fitness through a testing battery of Squat Jump
(SJ), Counter-movement Jump (CMJ), 505- Change of direction (COD) and 10 m
acceleration. Coach feedback utilised a rating system of 1-10 highlighting subjective
responses of technical, tactical and physical ability during a game. Categorisation
into pre, circa and post-PHV(n=24,18,6 respectively) was identified. Maturity offset
(MO) was tracked alongside squad, and z-score <–1, >1 identified n=15 subjects
playing out-with current squad. 505-COD and 10 m sprint were identified as the only
predictors of MO (P < 0.05) yet showed no relationship against z-score comparison
to MO (Spearman’s Correlation Coefficient (SCC): –0.25, –0.33, respectively).
Coaches ratings also identified no translation to technical, tactical or physical
capabilities from those previously identified, nor correlated to MO (SCC: –0.30, –
0.03, 0.17, respectively). Therefore, 505-COD and 10 m tests can be utilized to
predict MO, however, no framework can be established from the findings of this
study. Accounting for maturational differences within squads, however, is still
identified as an important factor.
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Bio-banding is the categorisation of players based upon maturity status rather than
chronological age (Cumming et al., 2017, Strength and Conditioning Journal, 39, 3447). There is limited research on the use of differential ratings of perceived exertion
(dRPE) in youth soccer, particularly during bio-banded SSG`s. Employing dRPE
allows for the discrimination of acute sensory inputs by separating various facets of
effort (Weston et al., 2014, Journal of Science and Medicine in Sport, 18, 704-708).
Therefore, the aim of the study was to explore the influence of relative pitch-size
during bio-banded SSGs on academy soccer players dRPE. The investigation was
approved by the University of Hull ethics committee. Forty-Three highly trained
academy youth soccer players from a Category 1 and 2 academy participated in biobanded SSG’s. The SSG’s were played on increasing relative pitch sizes; Small (17
m x 17 m (36 m2 per player)), Medium (24 m x 24 m (72 m2 per player)) Large (29.5
m x 29.5 m (109 m2 per player)) and Expansive (34 m x 34 m (144.5 m2 per player)).
Each player was equipped with a foot-mounted inertial measurement unit (IMU) and
a heart rate (HR) monitor. Players were banded according to the Khamis and Roche
(1994, Pediatrics, 94, 504-507) estimation method using post-PHV (90-95.9%
EASA), pre-PHV (84-89.9% EASA) maturing. Following each SSG, players’ gave
their dRPE using the CR100 (Borg & Borg, 2001, Psychologica, 28, 15-45.)
category-ratio scale. An adapted pictorial running OMNI Scale accompanied the
CR100 as a validated scale for use to assist the players (Utter et al., 2002, Medicine
& Science in Sports & Exercise, 34, 139-144). It was found that Late maturing
players consistently rated a significantly greater (P = 0.000 – 0.029, moderate –
large) mean RPE-T than their early maturing counterparts. RPE-B displayed no
significant differences between early and late maturing players across all pitch sizes.
RPE-L displayed a significant difference between early and late maturing players on
one occasion (Early vs. Late – Expansive pitch size, P = 0.008, moderate). This
research is the first to explore the use of dRPE within highly trained youth soccer
players during bio-banded SSGs. Initial findings highlight inconsistencies between
players perceived exertion and pitch sizes. The practical applications of the research
will help practitioners in deciding how best to gather internal feedback from players
to best inform future practice. Initially the use of dRPE does not look applicable, in
this format, with the youth population. Further research in this area is required.
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Kettlebell training has grown in popularity over the last decade and has been shown
to improve muscular strength, power, endurance, and aerobic capacity (Eckert and
Snarr, 2016, Journal of Sport and Human Performance, 4, 1-10). There is, however,
no research to date to identify the reliability of a HIIT-based kettlebell exercise
session of the common physiological responses used by coaches (e.g. heart rate
and oxygen uptake). This study aimed to establish if a HIIT-based kettlebell exercise
session is a reliable method of training and, therefore, suitable for coaches to
prescribe training to an athlete. Ethical clearance was gained from the host university
prior to data collection. Eleven participants (stature 175 ± 8.5 cm, mass 74.3 ± 14.12
kg and age 23 ± 4 years) were recruited to take part in the study. Each participant
was required to complete a HIIT-based kettlebell exercise session on two separate
occasions, each separated by 1-week. The kettlebell exercise sessions consisted of
three exercises (two-handed swing, goblet squat, and deadlift-high-pull), with 8
rounds of 20-s efforts and a 10-s rest completed. Throughout both exercise
sessions, heart rate (RCX5, Polar, Finland) and oxygen uptake (Metalyzer 3B,
Cortex, Germany) were recorded throughout. Additionally, a blood lactate (BLa)
sample (C-Line, Biosen, Germany) was taken pre and post exercise. Reliability was
measured using intraclass correlation coefficient (ICC), limits of agreement (LoA)
and coefficient of variation (CV). Additionally, comparisons between each dependent
variable were analysed using a paired-samples t-test. Results of the paired-samples
t-test showed no significant difference for HR, RER, VO2, EE and BLa (P = 0.141, P
= 0.203, P = 0.778, P = 0.632, P = 0.091 respectively). The CV for HR, RER, VO2,
EE and BLa were 2.6%, 3.44%, 11.5%, 10.7% and 18.4% respectively. The LoA for
each variable was; HR (Mean Bias = 3.27 b∙min-1, 95% CI = -10.04 – 16.59 b∙min-1),
EE (Mean Bias = -15.86 kcal∙hr-1, 95% CI -219.10 – 187.38), V02 (Mean Bias = 0.03 L∙min-1, 95% CI -0.72 – 0.66), RER (Mean Bias = -0.03 VCO2, 95% CI -0.16 –
0.11), BLa (Mean Bias = -1.34 mmol.L-1, 95% CI -5.98 – 3.31). Overall this study has
helped to demonstrate that HR is a reliable measure for kettlebell HIIT training and
through the ambiguity of the results of the other variables has paved the way for
future study in this area.
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Compared to other professional team sport, Rugby Union has a high incidence of injury. The
number of injuries per 1000 hours of exposure is widely used to quantify injury incidence
across a team, however, this metric is challenging to interpret and communicate in a clinical
or practical environment (Williams, Trewartha, Kemp and Stokes, 2013, Sports Medicine, 43,
1043-1055). Developing methods that enable the risk of injury to be identified, easily
interpreted and proactively addressed are therefore particularly important. An alternative to
injury incidence and a more familiar method of communicating risk is to calculate the
probability of sustaining an injury using the Poisson model, which has been applied to a
single player based on injury incidence and exposure (Parekh, Hodges, Pollock and
Kirkwood, 2012, British Journal of Sport Medicine, 46, 611-613). The aim of the present
study was to determine player-specific injury risk within professional Rugby Union players
over three seasons. Ethical approval was granted by the University ethics committee. Timeloss injuries and match exposure (GPS) were obtained from 298 players from four regional
teams (Cardiff Blues, Dragons, Ospreys and Scarlets) between 1st July 2016 and 30th June
2019. To assist interpretation of risk, the probabilities of incurring one injury or two or more
injuries were calculated using player-specific match injury incidence and the median match
exposure hours across players each season. A total of 110 players (33%) sustained 489
injuries. The match exposure ranged from 2-105 hours and the injury incidence ranged from
33.2-1007.5 injuries/1000 match hours. A lower incidence (less than 200 injuries/1000 match
hours) indicates a higher probability of incurring only one injury (12-37%). A higher incidence
(from 201 up to more than 500 injuries/1000 match hours) indicates a higher probability of
incurring two or more injuries (62-100%). Whilst a high incidence is associated with a high
probability of multiple injuries, large variation remains between individuals. The Poisson
model can be used to identify the player-specific risk of incurring one or multiple injuries in
professional Rugby Union. As a more familiar method of communication, the probability
metric could be a useful tool in player selection, where players with higher risk of multiple
injuries can be identified and individualised injury prevention measures can be established.
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The GAA is the governing body for the sports of Gaelic football, hurling, camogie and
handball. Gaelic football is an intermittent field sport, which has similar profiles to
professional sports such as Australian football and soccer. The aim of the current
study was to assess if opposition quality influences the technical performance of
lower ranked Gaelic football teams. Match videos were obtained from a combination
of terrestrial television coverage (RTÉ and TG4) and from the team’s own footage of
games. Ethical clearance was received from the local institution’s ethical committee
before commencement of this study. Over a three year period (2016-2018), nine
teams from Tier 3 were assessed on their technical performance levels over 50
matches. Teams were split into three groups according to team rating determined
objectively using the Elo Ratings System for Gaelic football (Tier 1 (>1500 points,
highest ranking), Tier 2 (1499-1200 points) and Tier 3 (<1200 points)). The nine
teams chosen for this study are referred to as the “lower ranked teams”. Teams in
Tier 3 are of the same ranking as the “lower ranked teams”. A series of 1-Way
ANOVA’s examined differences in technical performance comparing the lower
ranked teams to all 3 tiers, where both significance and effect size were considered.
There was a non-significant difference found when comparing the lower ranked
teams with all three tiers for all variables (all P>0.05). However, there were several
performance indicators where the three tiers had a large effect on the lower ranked
teams; For both successful hand-passes (ƞ2= 0.140) and long kick-outs lost (ƞ2=
0.213), all tiers had a large effect. Between tiers, long kick-outs lost (d= 1.77) was
the only large effect noted and occurred when the lower ranked teams played Tier 1
teams. The current study gives an insight to coaches of what parameters in the
game are influenced by the opposition. By knowing this information, coaches have
an advantage and can create game plans and tactics to counteract these
parameters.
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Acceleration and deceleration are considered key components of match
performance in elite Rugby Union (Harper et al., 2019, Sports Medicine, 49, 19231947). Understanding of these factors across a full competitive season, and within
positional subgroups remains limited. The aim of this study was to compare low- and
high-velocity accelerations and decelerations amongst positional subgroups of elite
Rugby Union players across the competitive season. With institutional ethical
approval, 49 elite male rugby union players (mean age: 25.2 ± 5.4 years; height:
185.9 ± 8.2 cm; body mass: 102.6 ± 13.4 kg) participated in the study. Players were
categorised into forward (Front 5 and Back Row) and back (Half Backs, Centres and
Back 3) positional subgroups for data analysis. Data were collected across all
competitive matches of the 2018-19 season in the Gallagher Premiership.
Acceleration and deceleration measures were collected using 10 Hz Global
Positioning System (GPS) tracking devices. Predetermined categories for low (> 2
m·s−2) and high (> 3 m·s−2) accelerations and decelerations were calibrated across
all GPS devices. GPS units were turned on and fitted securely into the match-day
jerseys of each player during the pre-match warm-up of each match and remained in
the jerseys of each player for the entirety of the match to fully record acceleration
and deceleration variables. GPS devices were collected 1 hour after the conclusion
of each match with data downloaded for offline analysis. Back subgroups
consistently performed greater number of low- and high-velocity accelerations and
decelerations during competitive match play. Centres completed the most lowvelocity accelerations (n = 55.94 ± 23.33) and decelerations (n = 55.67 ± 22.73)
amongst all positional subgroups with Front 5 players performing the fewest lowvelocity accelerations (n = 21.98 ± 14.53) and decelerations (n = 26.96 ± 17.28). A
similar pattern was also seen for high-velocity accelerations and decelerations, with
Centres performing the greatest number of accelerations (n = 9.52 ± 5.80) and
decelerations (n = 21.23 ± 9.25) and Front 5 performing the fewest (n = 1.90 ± 1.81
and n = 6.36 ± 4.94 for accelerations and decelerations, respectively). The number
of low- and high-velocity accelerations and decelerations performed throughout a
competitive season differs between forwards and back subgroups. The results
suggest that coaching practice should take into account the individual differences in
demands for acceleration and deceleration during elite Rugby Union matches, with
focus on subgroups within each positional group. These performance-determinant
attributes should be of significant importance in S&C prescribed training for elite
rugby union players throughout the entire competitive season.
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In a contact sport such as rugby union the physical demands of the game means
there is a threefold inherit risk of sustaining an injury whilst playing, in comparison to
similar team sports such as American Football (Willigenburg et al, 2016, The
American Journal of Sports Medicine, 44, 753-760). Injury surveillance is vital to
understand injury trends in order to review the injury prevention, treatment and
rehabilitation strategies which are practised in sport. To date, the majority of injury
surveillance research in team sports includes more than one team, allowing global
trends to be established. However, there is a lack of direct information regarding the
injury trends of single teams, which may be used to inform rehabilitation decisions
and practice. Therefore, the aim of this study was to investigate the injury trends of a
Welsh professional rugby union team. With institutional ethics approval, all match
and training time-loss injuries sustained across four seasons (2014-15 – 2017-18)
were recorded and split into contact and non-contact injuries. Incidence
(injuries/1000h), severity (mean and median days lost per injury), burden (days
lost/1000h) and proportions (%) were calculated. When comparing two injury
incidences a rate ratio (RR) was calculated. The overall injury incidence and burden
of lower and upper limbs was 75.19 injuries/1000h, 5174.47 days lost/1000h and
62.14 injuries/1000h, 2273.57 days lost/1000h respectively. There was no difference
in risk associated with sustaining a lower and upper limb injury with an incidence RR
of 1.20 (95% CI 0.86-1.69). There was an associated increased risk of sustaining
non-contact lower limb injury than upper limb, with respected incidences of 25.94
injuries/1000hr and 2.49 injuries/1000hr, and an RR 10.41 (95% CI 2.84-38.20). The
head had the highest body area incidence rate of 23 injuries/1000h, 615.69 days
lost/1000h and 12.35%. For lower limb injuries, the knee sustained the highest
incidence, burden and proportions of 17.99 injuries/1000h, 3314.27 days lost/1000h
and 67.33%. Joint sprain caused the highest overall injury incidence; 24.94
injuries/1000h for lower limbs compared to 13.89 injuries/1000h for upper limbs with
injury burdens of 1755.56 days lost/1000h and 436.79 days lost/1000h. Whilst there
is no greater risk of sustaining a lower limb injury compared to upper limb,
differences were observed when identifying specific body area, type and mechanism.
This study provides a comprehensive insight into the injury trends at an individual
club level, highlighting knee injuries as a priority for injury prevention and
rehabilitation strategies.
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Concurrent strength and endurance training programmes are widely adopted by
male and females of ranging fitness levels from clinical populations to elite athletes.
There remains a lack of consideration of population fitness in the literature when
providing guidance regarding the sequencing of such training sessions. Therefore,
the aim of the present study was to systematically review the evidence surrounding
exercise sequencing and its effects on lower body 1 repetition maximum (1RM)
strength and maximal aerobic capacity (VO2max/peak) performance in individuals
with varying fitness levels. A systematic literature search of Web of Science,
SPORTDiscus (via EBSCOhost), Scopus and PubMed (MEDLINE) was conducted.
Only full-text experimental research studies published in English before February
2021 were included. Studies comparing the chronic effects of strength-endurance
(SE) and endurance-strength (ES) training sequencing were deemed eligible. The
primary search revealed that a total of 13 out of 120 articles were considered eligible
and subsequently included. The studies were ranked in order of baseline
VO2max/peak values, to assess whether the outcome measures favouring either SE
or ES training sequencing varied based on the fitness levels of the participants.
Seven studies reported aerobic capacity outcomes, one study reported 1RM
outcomes and five studies included both outcomes. One study separated male and
female participants, and therefore was considered as two independent trials. Eight
studies showed that the SE sequence was superior in eliciting improvements in
maximal aerobic capacity, whereas five studies showed that the ES sequence was
superior. No clear pattern emerged for the superiority of either training sequence on
subsequent improvements in maximal aerobic capacity, regardless of training status.
Five studies showed that the SE sequence was superior in eliciting improvements in
lower body 1RM strength, whereas two studies showed that the ES sequence was
superior. The two studies that favoured the ES sequence were those with the lowest
baseline VO2max/peak values (<24 ml.kg-1.min-1). No studies assessed 1RM as an
outcome measure with baseline VO2max/peak values of >45.0 ml.kg-1.min-1.
Sequencing strength training prior to endurance training in concurrent training
appears to be beneficial for eliciting lower body maximal strength adaptations in
individuals with moderate VO2max/peak values. However, it is unclear whether this
sequence is superior in individuals with low or high VO2max/peak values, hence very
unfit and elite populations. Improvements in aerobic capacity do not appear to be
affected by the training sequence, regardless of fitness level.
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Deselection represents the most likely outcome for elite adolescent football players.
The completion of a scholarship (16-18 years) represents the defining ‘critical
moment’ for most players on the Elite Player Performance Plan (EPPP) with most
released (≥90%) from their respective football club. Critical moments could be
described as those frequently experienced moments in our lives where we must
confront the anxiety associated with an important change in our identity (Nesti et al.,
2012, Physical Culture and Sport Studies Research, 56, 23-32). Deselection and
career termination are classified as problematic transitions and can precipitate
decrements to health and well-being and social dysfunction. Deselected players
present an “at risk” population for developing clinical levels of psychological distress
(Blakelock, Chen and Prescott, 2021, Journal of Clinical Sport Psychology, 10, 5977). Therefore, the aim of the study was to explore released scholars’ perceptions of
the deselection process, and its impact on their wellbeing. With Institutional ethics
approval, a convenience sample of elite adolescent soccer players (n=41), defined
by those previously engaged in a full scholarship was gained from English Premier
League (PL) and Football League (FL) clubs through a gatekeeper ‘the football
family’. In order to participate in the study, participants were (a) aged 18-23 years,
(b) released upon completion of their scholarship), and (c) contracted to the same PL
or FL Academy prior to their 14th birthday. Semi-structured qualitative interviewing
via small focus groups (4-7 participants) was used to provide a rich, deep
understanding of released scholars’ subjective experiences Employing an
ethnographic approach to questioning, researchers can learn about organizational
culture from different individuals’ points of view thus bringing into the open an oftenhidden environment (Dandy and Dumay, 2011, Qualitative Research in Accounting &
Management, 8, 238-264). A blend of inductive and deductive thematic analysis
procedures (Braun and Clarke, 2006, Qualitative Research in Psychology, 3, 77-101)
lead to the emergence of the following 5 general dimensions; (i) choice of feedback
mechanism; (ii) adjustment difficulties post deselection; (iii) altered attitudes towards
people, self, and club; (iv) altered attitude to dual career transition; (v) a voice for
change. The findings present professional football academies with targeted areas of
consideration within ‘player welfare’ strategies and inclusion within ‘life education’
curriculum. The released scholars’ voice presents suggestions for facilitation of; a
greater emphasis on dual career transition; exposure to non-league football
environments; post release workshops and ‘reconnection days’ with former football
club support staff in helping to dissipate psychological distress.
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Passive heat strategies such as hot water immersion (HWI) have been recognized to
be beneficial for inducing heat acclimation (HA) adaptations, associated with
improved exercise performance. This study aims to investigate if two hot baths
following submaximal exercise in ambient temperatures, induces physiological
adaptations associated with HA for endurance runners, for performance in hot and
humid conditions. Methodological approach was coherent with Edinburgh Napier
University’s ethics committee. Ten participants (aged 27 ± 12 years) completed a 2day exercise intervention, with the addition of a hot water bath for HWI (n = 5, 40min, 40°C) or a seated rest in the laboratory for control (CON) (n = 5, 40-min,
~20°C). A heat stress test (HST) in an environmental chamber (27°C, 80% relative
humidity; RH) before and after the intervention was performed. HWI reduced peak
skin temperature (Tskin, 1.5°C) and average Tskin (0.7°C) during submaximal exercise
in HST following the intervention (P<0.025). Exercising heart rate (HR), tympanic
temperature (Ttymp) and thermal comfort were significantly lower for HWI during
HST2 but did not significantly differ to CON (P>0.025). Plasma volume sweat loss
and thermal sensation did not significantly change (P>0.025). HWI improved time
trial (TT) performance (2.4 seconds, P<0.025). HWI over 2 consecutive days is a
practical strategy, inducing physiological responses beneficial for improving exercise
performance in hot and humid environments for endurance runners.
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There is a greater acceptance of LGBTQ+ athletes in elite sport, though the same
inclusion does not appear to be cultivated in professional football (Anderson et al.,
2016; Magrath & Anderson, 2016). Inclusive football clubs are represented in
amateur leagues and the aim of this study was to explore how they cultivate
inclusion and psychological safety among LGBTQ+ players. Guided by
constructionist and relativist philosophies, semi-structured interviews were
conducted with five players, one coach and a manager of gay inclusive clubs,
following institutional ethics approval. Thematic analysis was conducted abductively
to order and interpret transcribed data, generating five latent themes: “This is a way
a football club can function” (ingrained principles of inclusivity and acceptance);
Facilitate mutual understanding (through proficient and accessible dialogue);
Empower with power (understanding the utility of power); More to be done, but clubs
are well-positioned (it’s simply a football club); and Manifesting psychological safety
(consciously fostering inclusivity elicits psychological safety). Within inclusive clubs,
the findings present genuine regard for the human being behind any form of identity
and suggest inclusivity may implicitly foster psychological safety. Methodological
procedures and implications for practice and research are considered.
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Football is characterised by the complex and dynamic nature where each player is
moving with respect to team members, opponents, and the ball. Subgroups are
formed where players work together to form a collective tactical behaviour of a team.
Subgroup-level analysis using clustering techniques may be promising to
differentiate successful and unsuccessful attacks, and to understand patterns in
synchrony during successful attacks (Goes et al., 2020, Journal of Sports Sciences,
39, 1-10). To date, subgroup analyses only included clusters with a fixed number of
players, where dynamic subgroups could meet the dynamic nature of football.
Therefore, the aim of the research was to explore the contribution of players to
subgroups during successful attacks in football using a clustering technique. With
institutional ethics approval, 22 elite-level under-19 male football players (mean ±
SD: age 18.1 ± 1.0 years, height 178.4 ± 8.5 cm, weight 72.8 ± 8.1 kg) playing at a
professional academy in the Netherlands were recruited to complete a 90-min
football game. Positional data were collected using a Local Positioning System of
10hz to provide X and Y coordinates for each player. First, K-nearest neighbours
search was conducted for parameter tuning of the clustering algorithm on the
positional data (Rahmah and Sitanggang, 2016, IOP conference series, 31, 12012).
Second, density-based spatial clustering of applications with noise (DBSCAN) was
used to dynamically identify subgroups over the duration of the game. Successful
attacks were defined as ball possessions resulting in shots or goals. From a total of
117 ball possessions, 12 attacks were classified as successful (n=10 attacks from
open-play; n=2 from set-pieces). The remaining 105 attacks were unsuccessful.
Successful attacks resulted in the mean number of 1.7 ± 0.4 clusters. On 7 out of 12
attacks, the number of clusters increased from the beginning of the possessions
towards the end. On 7 out of 10 occasions excluding set-pieces, the striker was
regarded as an outlier. Similarly, on 9 out of 10 occasions, wingers were classified
as outliers. On all the occasions, the defensive midfielder was a part of clusters. The
current results suggested that the unsupervised clustering algorithm successfully
identified dynamic subgroups and outliers during a football match. Subgroups were
evolving during ball possession where different players contributed to a successful
outcome. Strikers and wingers were classified as outliers in the majority of attacks,
highlighting their unpredictable attacking role where explosiveness and creativity is
required. The defensive midfielder played a vital role in all attacks, reflecting their
pivot role to link attackers and defenders. This further reinforces the tactical
understanding of football.
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Athletic populations have a higher prevalence of mental health symptoms and
disorders than the general population. Further, the vulnerability to mental health
symptoms and disorders may be related to both sporting and non-sporting factors
(Rice et al., 2016, Sports Medicine, 46(9), 1333-1353). COVID-19, and the
subsequent lockdown, has created potential new stressors. An example is a
reduction in physical activity (PA) that could exacerbate poor mental wellbeing (MW).
This study aims to describe the changes to MW during ‘lockdown’ subsequent
‘return-to-play’ protocols, ‘group training’ and ‘restart’ in comparison to the normal ‘inseason’. With full institutional ethical approval, a squad of 25 elite senior male
footballers (height; 183.3 ± 8.7 cm; mass; 81.2 ± 8.6 kg; age; 27.2 ± 4 years) (mean
± SD) competing in the English Premier League (EPL) completed the WarwickEdinburgh Mental Wellbeing Scale (WEMWBS). This was completed every two
weeks during the 2019/2020 normal ‘in-season’ and the ‘restart’, and once a week
during ‘lockdown’ and ‘group training’, for 28 weeks. The duration of each PA
session completed throughout the study was recorded. At a group level, there were
no differences revealed for MW overtime (In-season, lockdown, group training and
the restart) (51.52 ± 5.64 vs. 50.74 ± 4.84 vs. 50.79 ± 5.68 vs. 50.70 ± 5.61 (P >
0.05)) respectively. However, group trends revealed MW decreased in-season by
0.26 every 2 weeks, followed by an increase during lockdown of 0.16 every week.
On an individual level, in-season modelled trends compared with MW during
lockdown, revealed that MW increased in 32% of participants, decreased in 24% of
participants and remained constant in 44% of participants. In-season weekly session
duration (243 ± 38 min) was higher than during lockdown (180 ± 62 min) (P < 0.05).
During lockdown, weekly MW scores were related to previous 7-day number of
sessions and related to active minutes (P < 0.05) respectively. These findings
suggest that MW responses to lockdown in elite senior male footballers were best
understood on an individual basis, and that PA only had a measurable effect on MW
when greater than 250 minutes per week. It should also be considered that the
stressors imposed upon players during an EPL season, are potentially greater than
those inflicted by the lockdown. This has implications for monitoring MW in elite
senior male footballers, and the potential inclusion of an in-season break.
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Despite the rise in multiday mountain ultramarathons (MMUM), research
investigating training preparation and injury rates during events is lacking. The need
for medical assistance, or non-completion, may be influenced by factors exclusive to
ultra-distance mountain running. Previous research has investigated lifelong training
habits, relating to physical characteristics, injury and illness rates during multiday
events, or focussed on single-stage races. Therefore, aims of the present
observational study were; 1) to investigate training preparations made by entrants
into a 5-day, MMUM immediately prior (1 month) to event start, 2) to record injury
and completion rates of participants, and 3) to identify associated risk factors
potentially contributing to injury or non-completion. Ethical approval was granted by
the University of Cumbria ethics committee, and full consent was ensured for
participation and publication. Ninety-nine entrants completed a prerace survey
concerning demographics, training and running habits, and ancillary approaches
including resistance, balance and plyometric training prior to the race. Medical tent
visits, injury occurrence, and completion rates were obtained during the event and
combined with survey data for bivariate correlation tests. Out of 99 participants, 71
(71.7%) runners completed the race. 73 incidents concerning 42 runners were
logged during the race. Skin conditions were the most common complaint (n=21,
28.8%), followed by the knee and ankle (n=15, 20.6%), hip or upper leg (n=5,
6.85%), and upper body (n=1, 1.4%). Non-MSK illness accounted for 16 (21.9%)
incidents. Completers spent more hours training (>12 h) (r = -.22, P = 0.031) and ran
further per week (>50 miles) r = -.41, P = < 0.001). Runners with lower weekly
mileages (r = .26, P = 0.011), at a slower pace (<10 km/h (r = -.21, P = 0.040),
training less (r = .30, P = 0.002), without performing recovery runs (r = -.37, P =
<0.001) prior to the race were more likely to seek medical assistance. 73.7 % (n=14)
reporting as injured <2 weeks pre-event sought medical attention. There were no
correlations between frequency of resistance, balance or plyometric training,
stretching habits, shoe stack height, or terrain most frequently trained on, and noncompletion, or medical attention. The value of this study is two-fold. First, data
demonstrated that to decrease injury risk, and successful completion of a MMUM,
higher running mileages and training hours prior to race start is desirable. Second,
contrary to previously research, neither injury prevention training strategies such as
resistance, balance, plyometric training, nor stretching were identified as predictors
of injury reduction or race completion. Running mileage and training volume were
highlighted as protective factors.
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