
Human Performance Laboratory
2021 Annual Report



2 Human Performance Laboratory 2021 Annual Report 3

DIRECTOR’S MESSAGE

Since 1981, the University of Calgary has had a Human Perfor-
mance Laboratory. I have been part of this lab since 1985 and 
became its director in 2000. Despite this long history, I never 
gave the name “Human Performance Laboratory” too much 
thought, especially not the words “Human Performance”, after 
all, most of my research is on the molecular and cellular level.

This all changed on February 19th, 2018. I remember the date, 
because it was not only my birthday, but also the birthday of 
Jennifer Doudna who on that evening gave a keynote lecture at 
the Biophysical Society Congress in San Francisco. I wanted to 
see Jennifer Doudna and I convinced my group to join me by 
telling them that Jennifer would be a future Nobel Prize winner. 

Indeed, Dr. Doudna was awarded the Nobel Prize in Chem-
istry in 2020 for her work on CRISPR-Cas9. In her talk, Dr. Doudna explored and dis-
cussed the future of human gene editing with CRISPR-Cas9 and how it might help elim-
inate inherited diseases. Specifically, she was talking about tackling sickle cell disease, 
a disease that damages the red blood cells and leads to premature death, a disease 
also that is caused by a single mutation in a (the β-globin) gene. She was also hint-
ing at non-disease related areas of gene editing, for example human height, mus-
cularity, and other attributes that could lead to increases in Human Performance. 

Gene editing in humans raises many questions of a fundamental ethical nature, particularly 
since the technique is easy to use and apply. While we might accept the idea of curing a 
disease using CRISPR-Cas9, are we equally comfortable about increasing a child’s growth, 
or producing genetically modified athletes with superior muscles, strength, and speed. Most 
athletes who win gold medals at Olympic Games have some genetic advantage over the 
average person that allows them to stand out, to perform better physically. But what is Hu-
man Performance if we can genetically enhance it? Are we entering an era where only ge-
netically altered athletes have a chance of succeeding in international sports, at Olympic 
Games? Where are the limits of what is acceptable, and who decides what those limits are? 

Human Performance might soon take on a different meaning from what it has today, 
and we, as researchers working at the leading edge of human health, mobility, qual-
ity of life into old age, and athletic performance, we need to be prepared to be part of 
that discussion. Gene editing has the potential to do wonders for humanity, while at 
the same time might change in a profound way what it means to be human. Scien-
tists in Human Performance starting their careers now will be faced with challeng-
es not imagined just a decade ago. Be prepared for an exciting, challenging, and some-
what scary time where you want to be part of the discussion what Human Performance is.

It has been another exciting and successful year for the Human Performance Lab, and the 
faculty of Kinesiology, once again, ranked number 1 in terms of research in North America 
in its category. All this is only possible through the generous support of our families and 
friends, the faculty of Kinesiology, the University of Calgary, and all our external sponsors 
who have believed in our dream of being an internationally leading research laboratory for 
the past 40 years. We are dedicated to continuing this dream. My sincere thanks to all of you.

      Walter Herzog, Director
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Honour Walter Herzog – Outstanding Reviewer, CIHR College of Reviewers

Honour Walter Herzog – Journal of Biomechanical Engineering Editor’s 
Choice Paper https://doi.org/10.1115/1.4045660

Honour Walter Herzog – Named Award: Dr. Walter Herzog Young 
Investigator Award, Brazilian Society for Biomechanics

Appointed  Carolyn Emery – Co-lead Integrated Concussion Research Program, 
University of Calgary

Appointed  Carolyn Emery – Strategic Research Committee of the Canadian 
Physiotherapy Association

Appointed  Carolyn Emery – Chair Scientific Committee Sport Physiotherapy 
Canada Congress

Award Tyler Cluff – National New Investigator Award, Heart and Stroke 
Foundation of Canada

Award Carolyn Emery – Canadian Physiotherapy Association Medal of 
Distinction

Award Carolyn Emery – Killam Annual Professors Award – Killam Trust 
Foundation 

Award           Ash Kolstad – Frederick Banting and Charles Best Canada Graduate 
Scholarships 2021

Award           Jason Tabor – Frederick Banting and Charles Best Canada Graduate 
Scholarships 2021

Award Walter Herzog – Researcher of the Year Award, Alberta Science and 
Technology Leadership Foundation

Award Martin MacInnis – Journal of Sport and Health Science Outstanding 
Reviewer Award

Award Heron Medeiros –Young Investigator Award, Brazilian Society for 
Biomechanics Congress

Award Raylene Reimer – Earle Willard McHenry Award for Distinguished 
Service in Nutrition, Canadian Nutrition Society

MSc Drew Lawson – Co-Supervisors: Dr Walter Herzog, Dr. Matt Jordan 
Thesis: Evaluation of the lower body strength and landing strategy 
of elite athletes after anterior cruciate ligament reconstruction with 
hamstring autograft.

MSc Natalie Yeung – Supervisor: Dr. Tyler Cluff 
Thesis: Feedback responses must disengage from postural control 
to engage rapid movements.

MSc Ryan Miller – Supervisor: Dr. Tyler Cluff 
Thesis: Modulation of upper limb feedback responses in 
unpredictable mechanical environments.

MSc Ash Kolstad – Co-Supervisors: Dr. Carolyn Emery, Dr. Brent Hagel  
Thesis: Equipment and concussion in youth ice hockey and ringette.

MSc Patrick Pankow – Supervisor: Carolyn Emery 
Thesis: Heads Above the Rest: Examining Head Impacts in Canadian 
High School Football.

MSc Sarah Abramovic – Supervisor: Dr. Walter Herzog 
Thesis: The non-intuitive, in-vivo behavior of aponeuroses in a 
unipennate muscle.

https://doi.org/10.1115/1.4045660
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MSc Jessica Youngblood – Co-Supervisors: Dr. Meghan McDonough, Dr. 
Carolyn Emery 
Thesis: Adapted Physical Activity Camps: Family Experiences and 
Implications for Family Relationships.

MSc Kara Sampsell – Supervisor: Dr. Raylene Reimer 
Thesis: The impact of exercise on gut microbiota in a survivor to 
germ-free mouse translational model of breast cancer.

MSc Colton Quinn – Supervisor: Dr. Martin MacInnis 
Thesis: The influence of carbohydrate availability on exercise 
performed at the maximal lactate steady state.

MSc Austin Beever – Supervisor: Dr. Martin MacInnis 
Thesis: The effects of simulated altitude on maximal and 
submaximal exercise.

PhD  Paul Eliason – Co-Supervisors: Dr. Carolyn Emery, Dr. Brent Hagel 
Thesis: Youth Ice Hockey Related Injury and Concussion: Informing 
Prevention Through Modifiable Risk Factors.

PhD Fatima Chleilat – Supervisor: Dr. Raylene Reimer 
Thesis: Dietary manipulations at pre-conception and during 
development influence metabolism and gut microbiota in rats.

PhD Nicole Cho – Supervisor: Dr. Raylene Reimer 
Thesis: Impact of alterations to early life microbiota (antibiotics, 
prebiotics, and C-section) on body weight and brain development.

PhD  Arash Khassetarash –Supervisor: Dr. Brent Edwards 
Thesis: Repeated bout effect and musculoskeletal loading during 
prolonged downhill running.

PhD Colin Firminger –Supervisor: Dr. Brent Edwards 
Thesis: Experimental measurement and applied modelling of 
patellar tendon strain.

GENERAL COMMENTS

ABOODARDA
Exercise Neurophysiology 
Laboratory
Dr. Jalal Aboodarda’s research in 2021 
focused on the integration of physio-
logical and perceptual factors deter-
mining exercise tolerance in healthy 
individuals. Despite COVID-19 set-
backs, the research group managed to 
coordinate a large study investigating 
the kinetics of neuromuscular and per-
ceptual responses to different exercise 
intensities-durations. 

In another project, they measured 
acute corticospinal excitability and 
inhibition responses to pre-induced 
fatigue and experimental pain condi-
tions. Neurophysiological responses 
were quantified using non-inva-
sive techniques such as transcranial 
magnetic stimulation of the brain and 
peripheral nerve electrical stimulation 
of the skeletal muscles. 

DOYLE-BAKER
Doyle-Baker Lab
The Doyle-Baker lab focuses on 
health biomarkers and sport science 
research across athletic and healthy 
populations. The lab collaborates with 
sport organizations (Own the Podi-
um, Alberta Alpine) and other labs on 
injury prevention (SPIRC) and health 
promotion interventions (Built Envi-
ronment and Health Living Lab within 
the Department of Community Health 
Sciences in the Cumming School of 
Medicine). The study methodologies 
used in this lab involve mixed methods 
designs (qualitative, quantitative, se-
quential and or concurrent approaches; 
scoping reviews; and case studies) and 
biomarkers of health (bone parame-
ters; heart rate variability, i.e., physical 
and mental well-being; and hormones). 
Dr. Doyle-Bakers’ lab has experience 
with wearable technology and mobile 
health applications. 

Currently, the research group is in-
vestigating the causes of variation in 
ovarian cycling in athletic and active 
women and the impact this has on 
their readiness to performance and fu-
ture health. Granted, there are techno-
logical and logistically challenges and 
therefore our solution is to collect data 
from willing woman and recruit re-
gardless of their current cycling status 
and or use of oral contraceptives. They 
are also partnering with mobile appli-
cations and evaluating their predictive 
capacities related to menstrual cycle 
length and ovulation given period 
tracking app downloads are the sec-
ond most used health app today. The 
overarching goals with these emerging 

Exercise Physiology and Nutrition in Health and Sport
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analytics are to 1) help active and elite 
female athletes be the best stewards 
of their own health and performance, 
and 2) to contribute to the narrative on 
how the variation in menstrual cycles 
and hormonal patterns in women is 
studied.

HOLASH
Exercise Physiology Laboratory
The focus of Dr. Holash's work was 
continued development and modi-
fication of courses, and instructional 
materials within the Exercise Physiolo-
gy group to leverage new technologies 
and instruments for course delivery. 

Dr. Holash represents the faculty on 
the current “Learning Technologies 
Advisory Committee” and is part of 
the Student Orientation Committee 
with Dr. Cari Dinn, for the faculty of 
Kinesiology. Dr. Holash also sits on the 
National Survey of Student Engage-
ment, and on the Kinesiology Ethics 
review panel. His primary role within 
the faculty is to develop and integrate 
new advanced teaching and learning 
techniques and resources for exercise 
physiology. 

One of Dr. Holash's focuses is to 
develop within the exercise physiology 
umbrella, a team that hopes to inte-
grate state-of-the-art computer-based 
methods for measuring, recording, and 
analyzing large data sets of physi-
ological variables. The goal of this 
team will be to enhance the student 
experience by providing opportunities 
for: software product development, 
rapid prototyping, machine learning, 
data processing, and potentially some 
entrepreneurship opportunities that 
revolve around leveraging digital tech-
nologies and scaling them. 

In 2021 Dr. Holash started a research 
project with an honours student to 
investigate if virtual reality games, that 
allow individuals to participate in phys-
ical activities and competitions, pro-
ducing activity levels high enough to 
make them a viable source of exercise. 
This type of activity might help provide 
a bridge for individuals who are unable 
to gather in groups to still participate 
together in activities virtually.

Dr. Holash also was successful in 
applying receiving funding for a 
curriculum undergraduate research 
experience (CURE) grant to redevelop 
the course and lab material in Kinesiol-
ogy 375 this year. The grant provided 
funding to two Kinesiology gradu-
ate students who participated in the 
project. Dr. Holash has been active in 
reviving and redeveloping the Masters 
of Kinesiology program and teaches a 
year-long course in the program where 
students are exposed to the practical 
and technical equipment involved in 
exercise physiology covering a widely 
diversity of topics from cardiovascular 
health to considerations for strength 
and conditioning.

JORDAN
Excellent growth occurred in the Re-
turn to Health & Performance Research 
Program with the recruitment of new 
students, and ongoing funding from 
MITACS, the Canadian Sport Institute 
Calgary, and Own the Podium. The 
research program has evolved from a 
focus on winter slope sport athletes to 
a broad focus on primary, secondary, 
and tertiary knee injury prevention in 
athletes of all performance levels. 

A second Strength & Power Labora-
tory space is being developed at the 
Olympic Oval, University of Calgary 

to help with recruitment and testing. 
This lab will complement the Strength 
& Power Laboratory at the Canadian 
Sport Institute Calgary. 

The Strength & Power Lab Team con-
tinues to advance scientific research in 
neuromuscular adaptations to resis-
tance training to support Canadian 
Olympic athletes. Research collabo-
rations in Perth Australia and South 
Africa have further advanced the scope 
of this research program to help im-
prove outcomes for athletes who suffer 
serious knee injuries.

MACINNIS
Metabolic, Exercise, and 
Environmental Physiology 
Laboratory (MEEP)
The Molecular, Exercise, and Environ-
mental Physiology (MEEP) Laboratory 
is an integrative physiology laboratory 
primarily interested in understanding 
how humans respond to individual ex-
ercise sessions and long-term exercise 
training. Led by Dr. Martin MacInnis, 
this research group investigates: (1) 
the effects of different exercise train-
ing programs on the skeletal muscle, 
cardiovascular, and hematological 
systems; (2) the molecular and physio-

logical mechanisms underpinning the 
plasticity of physiological systems; (3) 
the influence of oxygen availability on 
aerobic metabolism, neuromuscular 
fatigue, and exercise performance, (4) 
the use of wearable technologies and 
novel methods to improve exercise test-
ing/prescription and to assess human 
physiology, and (5) the extent to which 
responses to exercise are influenced by 
nutrition, sex, and the environment. 

The MEEP Laboratory employs a wide 
breadth of techniques, ranging from the 
biochemical and molecular analysis of 
human tissue to whole-body measures 
of exercise metabolism, tolerance and 
performance. The overall aim of their 
research program is to understand how 
humans respond to exercise and trans-
late this knowledge to develop optimal 
strategies for improving the health and 
fitness of Canadians.

REIMER
Dr. Raylene Reimer’s research focuses 
on understanding how nutrition and 
the bacteria that live in our intestine 
(gut microbiota) interact to affect our 
risk of developing chronic diseases 
such as obesity, type 2 diabetes, and 
fatty liver disease. Changes to the gut 
microbiota in early life play a partic-
ularly strong role in increasing or de-
creasing the risk of many diseases later 
in life including obesity and asthma. 

The Reimer lab has focused their 
recent animal work on several aspects 
of early life microbiota development. 
In the first instance, they examined 
changes in the gut microbiota that oc-
cur when offspring are born naturally 
or via Caesarean section and how this 
impacts obesity risk. A second focus 
is examination of how fathers’ diet af-
fects the metabolism of their offspring. 
The Reimer lab showed that in addition 
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to the profound impact of maternal 
diet on offspring health, a father’s diet 
high in protein, or fibre, or fat and 
sugar also affects obesity risk in their 
offspring. A third focus has been the 
effects of human milk oligosaccharides 
on the metabolic health of newborn 
and young rats. 

The Reimer lab is engaged in human 
clinical trial research and is studying 

EMERY
Sport Injury Prevention Research 
Centre (SIPRC)
Dr. Carolyn Emery is the Chair of the 
Sport Injury Prevention Research Cen-
tre, co-leads the Integrated Concussion 
Research Program, and holds a Canada 
Research Chair (Tier 1) in Concussion. 
Her research program aims to reduce 
the burden of injuries/concussions 
and their consequences in youth sport 
through the development and eval-
uation of prevention and treatment 
strategies. 

Highlights in 2021 include the eval-
uation of policy prohibiting body 
checking in adolescent (15-17 years) 
hockey players, demonstrating a 62% 
reduction in injury rates and 51% 
reduction in concussion rates. Further, 
body checking experience was not 
protective of injury/concussion in body 
checking leagues. Evaluation of a neu-
romuscular training warm-up (SHRed 
Injuries Basketball) in youth basketball 
(ages 11-18) demonstrated 36% lower 
rates of ankle and knee injury rates. 
Surveillance in High Schools and Com-
munity Sports to Reduce Injuries and 
their Consequences in Sport (SHRed 

Injuries) and SHRed Concussions pro-
grams continue to focus on injury and 
concussion prevention and manage-
ment across multiple sports nationally. 
Prevention strategies are being eval-
uated across training (e.g., neuromus-
cular training), equipment (e.g., helmet 
fit, mouthguards), and rules (e.g., zero 
tolerance for head contact). 

The SHRed mobile will increase oppor-
tunities to scale up the SHRed Injuries/
Concussions Program in partnership 
with rural and Indigenous communi-
ties. Dr. Emery's research group is also 
evaluating longer-term health out-
comes (e.g., clinical, imaging) following 
youth sport-related concussion com-
pared to uninjured and musculoskele-
tal-injured controls. 

Dr. Emery's research program also 
focuses on pediatric rehabilitation and 
evaluation of youth adapted physical 
activity programs (Calgary Adapted 
Hub Power by Jumpstart) in the com-
munity on multiple health and wellness 
outcomes.

SCHNEIDER
Concussion Prevention, Detection 
and Rehabilitation Lab
Dr. Kathryn Schneider’s lab focuses on 
the prevention, detection and reha-
bilitation of concussion with a special 
interest in the role of the cervical spine 
and balance systems. The research 
group uses clinical and technological 
tests that evaluate multiple different 
areas of sensory and motor function, 
ultimately gaining insight into changes 
that may occur following a concussion 
and with recovery. Additionally, with 
the use of technological tests along-
side clinical tests, they are gaining 
a better understanding of how to 

best evaluate various components of 
function. 

Ongoing projects in the lab focus 
on: (1) the role of neuromuscular 
training and sensorimotor training 
in the prevention of concussion; (2) 
changes in cervical spine, vestibular 
and sensory function with growth and 
development; (3) changes in cervical 
spine, vestibular and sensory function 
following a concussion; (4) optimizing 
assessment rehabilitation techniques 
to inform diagnosis and enhance 
recovery from concussion; and (5) eval-
uating implementation of concussion 
protocols. 

The program of clinical research 
involves collaboration with multiple 
clinicians and researchers across the 
University of Calgary and other nation-
al and international groups, ultimately 
enabling clinically meaningful ques-
tions to be evaluated and translated 
back to the clinic.

SMIRL
Cerebrovascular Concussion 
Research Laboratory
Dr. Jonathan Smirl’s research team 
works in conjunction with the Sport In-
jury Prevention Research Centre and the 
Human Performance Laboratory. The 
research group is focused on under-
standing the basis of the physiological 
and autonomic disruptions which occur 
following concussion. The aim is to use 
this knowledge base to develop in-
formed interventions (exercise, physio-
logical and pharmacological) which can 
be used to aid in the recovery process 
during both the acute and chronic 
symptom periods.

Dr. Smirl’s lab is currently leading the 

Injury Prevention, Sport Medicine, and Rehabilitation

how prebiotic fiber supplementa-
tion can improve health outcomes in 
children with newly diagnosed type 1 
diabetes and in adults with knee os-
teoarthritis and obesity. Ultimately, the 
goal of the Reimer lab is to design and 
evaluate diets aimed at body weight 
management and optimal gut microbi-
ota profiles.

BLACK
Injury Prevention, Clinical 
Intervention, and Implementation 
Science Research Group
The Injury Prevention, Clinical Inter-
vention, and Implementation Science 
Research Group is a new group in 
the Sport Injury Prevention Research 
Centre. Core projects focus on 1) injury 
surveillance and epidemiology, 2) 
evidence-based practice and knowl-
edge translation, and 3) theory-driven 
implementation, behaviour change and 
evaluation. 

Ongoing projects include examining 
the implementation of concussion 
guidelines, education and manage-
ment protocols for sporting organiza-
tions and high schools, examining the 
context for implementation for injury 
prevention initiatives, and injury sur-
veillance in high school and university 
athletic populations.
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exercise-based measures in the Pan-Ca-
nadian Surveillance in High Schools to 
REDuce (SHRed) Concussions project. 
They are actively collaborating with 
other Canadian institutions on objec-
tively quantifying the extent concussed 
athletes rest and exercise following 
concussions. 

The build out of the research space 
for Dr. Smirl’s lab was completed in 
August 2020 and they have spent the 
remainder of the year brining in new 
equipment and training so they will be 

able to perform in person testing in the 
upcoming year. Through an integra-
tive approach to concussion research 
and collaboration network, Dr. Smirl’s 
research group aims to create new 
approaches and interventions which 
will enable them to objectively assess 
physiological disruptions following 
concussion and improve outcomes 
for individuals following this traumatic 
injury.

STEFANYSHYN & WANNOP
Research within Dr. Stefanyshyn and 
Dr. Wannop's research group focuses 
on questions related to human loco-
motion, sport performance, and sport 
injury biomechanics. 

Research interests extend to func-
tional sport equipment with a goal of 
tuning the properties of the equipment 
to specific athlete characteristics to 
maximize the athlete’s performance 
and minimize the risk of injury. Perfor-
mance research involves developing a 
basic understanding of the mechanics 
of human movement during various 
locomotor and athletic movements. 
The goal is to determine the mechan-
ical factors dictating an athlete’s per-
formance and how performance can 
be improved by manipulating these 
factors. 

In 2021, industry work explored 
identifying methods of matching sport 
equipment and footwear to individual 
athletes. Investigations studied internal 
mechanisms using ultrasound imaging 
to explain an athlete’s response to 
changes in shoe cushioning material 
and investigating how foot shape, 
size and sensitivity influence preferred 
insole selection.

Injury research involves identifying 
potential injury factors such as global 
loading characteristics associated with 
ankle and knee sport related injuries as 
well as developing an understanding 
of the role played by equipment. This 
past year valuable insight was gained 
on the role of sport surface character-
istics studying different compositions 
of infilled artificial turf as well as next 
generation non-infilled surfaces.

GABEL
Dr. Gabel leads a newly established 
group in the Human Performance 
Laboratory. Her research examines the 
role of physical activity and exercise 
on musculoskeletal health across the 
lifespan. Specifically, Dr. Gabel’s lab is 
interested in the influence of sex and 
maturation on skeletal development in 
children and adolescents. 

Dr. Gabel is also involved in spaceflight 
research to better understand the 
impact of unloading (e.g., microgravity) 
on skeletal adaptation.

Human Locomotion, Sport Performance, and Sport Injury 
Biomechanics

Growth and Development

KUO
Dr. Arthur Kuo’s laboratory studies the 
biomechanics, energetics and neural 
control of human movement. They 
develop computational models of the 
human body dynamics and apply them 
to simulations and analyses of loco-
motion and upper extremity reach-
ing movements. They also perform 
experiments to test model predictions 
of stability, motion trajectories and 
energy expenditure. 

Ongoing projects include studies of 
human walking on uneven terrain, use 
of inertial measurement units to record 
locomotion in the real world, energet-
ics of human reaching and modeling 
of neural central pattern generators 
for locomotion. These projects are 
intended to reveal basic mechanisms 
of locomotion and other movements, 
with applicability to neural rehabil-
itation and diagnosis of movement 
impairments.

NIGG
Biomechanigg Sport & Health 
Research
The Nigg research group concentrates 
on locomotion topics that are health 
and performance related with special 
considerations for footwear, apparel, 
and equipment. 

In the next five years, the research 
group plans to focus on the following 
key topics: 1) The influence of footwear 
design on lower limb work distribution; 
2) applying machine learning tools to 
develop and validate algorithms; 3) 
using shape modelling techniques to 
help design better fitting sport shoes; 
4) investigating the “teeter-totter” 
mechanism, to better understand 
enhanced running performance in 
specific long distance footwear; 5) the 
development of a soft tissue vibration 
quantification technique.
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EDWARDS

Mechanical fatigue of load bearing 
biological tissue is an inevitable conse-
quence of physical activity. Over time, 
habitual loading of the musculoskeletal 
system causes microdamage accumu-
lation that reduces the overall quality 
of the tissue and leads to a reduction 
in stiffness and an increase in me-
chanical strain with continued loading. 
Without adequate tissue repair and 
adaptation, the evolution and accumu-
lation of microdamage may eventually 
lead to musculoskeletal injury. Me-
chanical fatigue is believed to play a 
predominant role in the pathophysiol-
ogy of musculoskeletal injuries such as 
bone stress fracture as well as Achilles 
and patellar tendinopathy. 

Dr. Edwards’ research combines 
biomechanical experimentation with 
advanced medical imaging and com-
putational modeling to investigate 
tissue damage and fatigue in response 
to mechanical loading. This unique 
approach allows for the estimation of 
in vivo tissue mechanics in a non-in-
vasive and subject-specific manner. 
The work in his research group spans 
multiple dimensional scales, from basic 
experiments at the tissue-level that 
enhance our understanding of the 
mechanical fatigue process, to applied 
experiments at the whole-body level 
for the development of treatments and 
interventions to improve tissue quality 
and decrease injury risk.

Ongoing projects in the lab focus 
on four topics: 1) the role of sensory 
feedback in the selection, planning, 
and control of voluntary movements, 
2) basic principles of sensory process-
ing and how they impact individual 
patterns of human motor behaviour, 3) 
probing the function of neural circuits 
that support motor behaviour, and 4) 
identifying how impairments in sensory 
and motor function caused by stroke 
and concussion influence sensorimotor 
control and learning. Through their 
basic science program and ongoing 
collaborations, they hope to generate 
tools that allow them to better assess, 
monitor and diagnose deficits in sen-
sory and motor function.

FEDERICO
Continuum Biomechanics Group
Continuum Mechanics is the study of 
matter at a length-scale at which the 
existence of the atomic structure can 
be neglected, and matter can be treat-
ed as continuous rather than discrete. 
Research in this group is devoted to 
the mathematical foundations of Con-
tinuum Mechanics and its applications 
to the Biomechanics of Soft Tissue. 
In particular, they are interested in 
modelling soft tissue accounting for its 
structural elements, i.e., collagen fibres, 
cells, non-fibrous extracellular matrix 
and fluid. 

Most phenomena of structural rear-
rangement in a biological tissue can 
be described under the umbrella of 
growth and remodelling. Structural 
damage is what can initiate injury and 
disease. A main theme is the modelling 
of articular cartilage. Articular cartilage 
is the thin layer of connective tissue 
covering the end of bones in our joints: 
for the span of a lifetime, it provides 
stress redistribution and an extremely 
low-friction contact. When the tissue 
degenerates because of diseases such 
as osteoarthritis, it cannot perform its 
function properly and this results in 
pain, limitation of mobility, and ulti-
mately a decrease in quality of life. Un-
derstanding the relationship between 
the tissue structure and its function, 
remodelling and damage processes 
may shed light on the causes of the 
initiation of degeneration, and suggest 
possible treatments to prevent disease.

HERZOG
This past year, Walter Herzog’s re-
search group solved a long-standing 
controversy in striated muscle physiol-
ogy: does cardiac muscle possess re-
sidual force enhancement properties? 
In contrast to much of the literature, 
they unequivocally established that 
isolated myofibrils and single sarco-
meres from the rabbit heart clearly 
possess this property. 

They also identified that skeletal mus-
cle in obese rats and spastic muscles 
from children with cerebral palsy have 
functional and strength deficits. In 
obesity, these deficits were associated 
with intra-muscular fat infiltration and 
fibrosis, and in cerebral palsy with a 
dramatic loss of the structural protein 
titin. 

Motor Behaviour and Neural Control of Movement

Movement Science and Musculoskeletal Health

CLUFF
Integrative Sensorimotor 
Neuroscience Laboratory
The Integrative Sensorimotor Neuro-
science Laboratory is a growing group 
in the Human Performance Laboratory. 
Their work is focused on the mecha-
nistic, multidisciplinary study of human 
sensorimotor control and learning. 
They combine behavioural experiments 
with robotics, medical imaging, and 
computational models to examine the 
function of the human sensory and 
motor systems. They focus on under-
standing how basic aspects of sensory 
processing contribute to human motor 
control and learning. 

In the area of cartilage biomechan-
ics and osteoarthritis, they wrote a 
comprehensive review on the role of 
muscles in human knee joint osteoar-
thritis and refined methods to make 
first-ever high-temporal resolution 
measurements of the deformations of 
chondrocytes during dynamic cartilage 
loading. These measurements are the 
product of year-long improvements in 
the microscopic approach and asso-
ciated development of novel analysis 
software.    
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PUBLIC ENGAGEMENT

Presentations
New Concussion Resources for Sport Organizations — Amanda Black, Kathryn 

Schneider 
2021 Canadian Concussion in Sport Virtual Symposium, Virtual, February

Assessing Vertical Jump Force-Time Asymmetries: Performance, Injury and Return 
to Sport Forecasting – Matt Jordan 
Sports Biometrics Conference, Virtual, February 2021

Assessing Vertical Jump Force-Time Asymmetries: Performance, Injury and Return 
to Sport Forecasting – Matt Jordan  
University of Iowa Running Injury Symposium, Virtual, February 2021

So, You Want to Build a Holacracy? Learn to Follow Before You Lead – Matt 
Jordan 
Art of Coaching Communication and Leadership Strategy Summit, Virtual, 
March 2021

Return to rugby post COVID: opportunities for injury prevention: The SHRED 
concussion program – Stephen West, Isla Shill  
Coast-to-coast national rugby coaching conference, Virtual, March 2021

Designing Concussion Education: Moving Towards changing Behaviour – Amanda 
Black 
Loughborough University Seminar series, Virtual, May 2021

There’s no glamour in overtraining: recovery cues and tips – Patricia Doyle-Baker 
UofC Marathon seminar series, Virtual, May 2021

Menstrual linked asthma: what we (don’t) know and where we need to go – 
Patricia Doyle-Baker, C. Lebrun, J. Thornton 
5TH Biennial Female Athlete Conference. Virtual, May 2021

Re-pre-habilitating the Hamstring Muscle Group to Prevent ACL Reinjury after 
Hamstring Autograft – Matt Jordan 
Exercise and Sport Science Association – Research to Practice, Virtual, May 
2021

SHRed Concussions Rugby – Carolyn Emery 
Rugby Canada Annual Meeting, Virtual, May 2021

Continuum Mechanist by Chance – Salvatore Federico 
Alberta Innovates – High School Youth Researcher Summer Programme, July 
2021

The Hamstring Conundrum: Data-Led Approach to Rehabilitation after ACL 
Reconstruction – Matt Jordan 
Brazilian Biomechanics Conference, Virtual, September 2021

PETERS
Integrative Sensorimotor 
Neuroscience Laboratory
Dr. Ryan Peters’ laboratory investigates 
the neural basis of human movement 
using a variety of physiological, be-
havioural and computational tech-
niques in concert. 

There are basic and applied science 
streams of research currently ongoing 
in the lab. Within the basic science 
stream, he studies complex interac-
tions between sensory and motor 
neurons during voluntary movement. 
Dr. Peters specializes in microneurog-
raphy: the only method for directly 
recording the activity of human so-
matosensory neurons (muscle spindles, 
Golgi tendon organs, skin and joint 
receptors). Currently, their focus is on 
the functional properties of the muscle 
spindle’s fusimotor system, which 
remains poorly understood, particularly 
in humans. 

In the applied research stream, the 
focus is on developing new vibra-
tion-emitting wearable technologies 
for remote neurological diagnostics 
and monitoring. Both healthy older 
adults and individuals suffering from 
neurological disorders (e.g., diabetic 
and chemotherapy-induced periph-
eral neuropathy) experience a decline 
in somatosensory function that is 
associated with impairments in manual 
dexterity and balance. Vibration-emit-
ting wearable technologies offer a 
promising new alternative to standard 
clinical tests of neuropathy, which are 
both arduous for clinicians and not 
well controlled. 

Dr. Peters is the Chief Science Officer 
and co-founder for a new wearable 
device company, Vibratus Inc., that will 
bring these technologies to market for 
the first time.
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Concussion prevention and management - community initiatives: The SHRed 
Mobile – Carolyn Emery 
SHRed Concussions Research and Community Engagement (RACE) 
Symposium, Virtual, September 2021

What’s new in rugby concussion prevention? – Stephen West, Isla Shill 
SHRed Concussions Research and Community Engagement (RACE) 
Symposium, Virtual, September 2021

Concussion prevention in youth ice hockey – Ash Kolstad, Paul Eliason 
Research and Community Engagement (RACE) Symposium, Virtual, 
September 2021

Concussion Prevention Panel: Collision Sports – Reid Syrydiuk 
Oral Presentation (Panel Discussion). Research and Community Engagement 
(RACE) Symposium, Virtual, September 2021

Getting Back to Health and Performance after Knee Injuries: Why Strength 
Matters – Matt Jordan 
The Woods Forum, Virtual, November 2021

“Take my breath away”: Asthma in female athletes and effects of reproductive 
hormones and strategies for screening and management – Patricia Doyle-
Baker, Connie Lebrun 
IOC World Conference on Prevention of Injury & Illness in Sport, Monaco, 
November 2021

Targets for the prevention of injuries and their consequences in youth sport – 
Carolyn Emery   
Wood Forum 2021: Sports Injury Prevention, Virtual, November 2021

Female athlete’s health: adding the X’s and O’s – Patricia Doyle-Baker 
Grouse Mountain Ski Club, Virtual, December 2021

SHRed Concussions – Carolyn Emery, Stephen West, Isla Shill 
SHRed Concussions Rugby Canada AGM, 2021

SHRed Concussions – Stephen West, Isla Shill 
Rugby Alberta Town Hall, 2021 

Media and Interviews
Virtual forum to address indirect effects of COVID-19 pandemic on Canadian 

children – Patricia Doyle-Baker 
UToday, B. DeAngelis. January 2021

The Kinesiology Students’ Society intent on making the student experience 
special – Tyler Cluff 
University of Calgary website, Stacy McGuire. February 2021. 

Calgary research group wins major grant to study motor learning after stroke – 
Tyler Cluff 
Canadian Partnership in Stroke Recovery (CPSR) Newsletter, Heart and Stroke 
Canada. March 2021

Kinesiology researcher studies rare fractures in post-menopausal women – Brent 
Edwards 
UCalgary News, Leanne Yohemas, March 2021

What can Sports Exercise Medicine learn from the International Space Station? – 
Leigh Gabel  
British Journal of Sports Medicine Podcast. May 2021

Students passionate about preventing disease through physical activity – Patricia 
Doyle-Baker 
UToday, Leanne Yohemas. May 2021

Wearable device developed to help diagnose brain health of boxers, MMA 
fighters – Ryan Peters 
CTV News, Ryan White. May 2021

Electrifying new research on the impact of head trauma in career fighters – Ryan 
Peters 
UCalgary Newsroom, Leanne Yohemas. May 2021

Dr. Ryan Peters’ Faculty of Kinesiology team created a new technology that 
could help protect the brain health of career fighters by providing trainers, 
coaches, and medical staff with important information for ‘return-to-ring’ 
decisions – Ryan Peters 
Facebook. May 2021 

NRK Viten program investigation into the link between artificial sweeteners and 
obesity – Raylene Reimer 
Norwegian Broadcasting Corporation, Chris Veloy. May 2021

Investigating Exercise Science, Sports Injuries, and breaking into the Movement 

http://Virtual forum to address indirect effects of COVID-19 pandemic on Canadian children
http://Virtual forum to address indirect effects of COVID-19 pandemic on Canadian children
http://The Kinesiology Students’ Society intent on making the student experience special
http://The Kinesiology Students’ Society intent on making the student experience special
http://Calgary research group wins major grant to study motor learning after stroke
http://Kinesiology researcher studies rare fractures in post-menopausal women 
http://What can Sports Exercise Medicine learn from the International Space Station? 
http://Students passionate about preventing disease through physical activity
http://Wearable device developed to help diagnose brain health of boxers, MMA fighters
http://Wearable device developed to help diagnose brain health of boxers, MMA fighters
http://Electrifying new research on the impact of head trauma in career fighters
http://Dr. Ryan Peters’ Faculty of Kinesiology team created a new technology that could help protect the brain health of career fighters by providing trainers, coaches, and medical staff with important information for ‘return-to-ring’ decisions
http://Dr. Ryan Peters’ Faculty of Kinesiology team created a new technology that could help protect the brain health of career fighters by providing trainers, coaches, and medical staff with important information for ‘return-to-ring’ decisions
http://Dr. Ryan Peters’ Faculty of Kinesiology team created a new technology that could help protect the brain health of career fighters by providing trainers, coaches, and medical staff with important information for ‘return-to-ring’ decisions
http://Dr. Ryan Peters’ Faculty of Kinesiology team created a new technology that could help protect the brain health of career fighters by providing trainers, coaches, and medical staff with important information for ‘return-to-ring’ decisions
https://anchor.fm/uwbiotec/episodes/Ep-3--Investigating-Exercise-Science--Sports-Injuries--and-breaking-into-the-Movement-Science-Field-with-Prof--Brent-Edwards-e120rh9
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Science Field – Brent Edwards 
BioTEC Podcast, June 2021 

Why regaining physical fitness post-COVID may improve mental health – Patricia 
Doyle-Baker 
UToday, J. Mackenzie. August 2021

Significance of Concussion Awareness Week – Amanda Black 
Concussion Expert Radio Interview, CFRA station. Kirsty Cameron. September 
2021

SHRed mobile. U of C initiative researches concussions and sports injuries in 
Alberta youth – Carolyn Emery 
CTV News. September 2021

Innovative project SHReds concussions and injuries in youth across Alberta – 
Carolyn Emery 
UCalgary news. September 2021

Five UCalgary researchers named Killam Annual Professors – Carolyn Emery 
UCalgary news. September 2021

Wearable Tech and the Future of Health – Ryan Peters 
Arch Magazine, UCalgary, Brennan Black and Jaelyn Molyneux. September 
2021

We talk concussions: SHRed Moblie – Carolyn Emery 
Global News Radio, 770 CHQR. October 2021

Continuum Mechanics of Soft Tissues – Salvatore Federico 
Canadian Society for Biomechanics Podcast Series. December 2021

Tours & Events Hosted
The Faculty of Kinesiology welcomes students into its facilities for tours and 

events annually. Students from Calgary high schools and programs such 
as Operation Minerva, IBM STEM4Girls, Shad Valley, and Heritage Youth 
Researchers Summer program are provided the opportunity to visit various 
labs in the faculty to learn about science, technology, engineering, and 
mathematics in a university setting. For health reasons, all events were 
cancelled in 2021. 

Workshops, Forums, Panels & Webinars
Anatomy of a Pandemic – Patricia Doyle-Baker, Suzanne Tough, Kelly Dean 

Schwartz, Gina Dimitropoulos 
Panel, Public Forum, Virtual, January 2021 

The world at war with a virus: the science behind the headlines – Raylene Reimer 
Series of Four Community lectures 
 What is a virus? Virtual, January 2021 
 Why do I feel sick with a virus? Virtual, January 2021 
 What is a vaccine? Virtual, January 2021 
 What happens during quarantine? Virtual, February 2021

Concussion Education Webinar: How to recognize a suspected concussion and 
support management for parents and coaches – Amanda Black 
SHRed Concussions – Public online concussion education session, February 
2021

Seminar on Assessing and Monitoring Interlimb Force-Time Asymmetries – Matt 
Jordan 
Houston, Texas, March 2021

Monitoring the Uncertain Journey Back from ACL Injury – From Case Study to 
Prospective Study – Matt Jordan  
Simon Fraser University Sports Analytics Meeting, Burnaby, BC, March 2021

SHRed Concussions: Surveillance in High School and Community Sport to Reduce 
Concussions and their Consequences in Youth – Carolyn Emery 
Quarterly Speaker Series, Michigan Concussion Center, University of 
Michigan, Virtual, April 2021

Spaceflight: Bad to the Bone – Leigh Gabel  
Canadian Space Health Research Network (CSHRNet), May 2021 

Strategies to improve exercise performance: Exercise physiology and interval 
training – Martin MacInnis 
Run 21 Marathon Training Program, Virtual, May 2021 

The Climb – Patricia Doyle-Baker 
Panel, Third Action Film Festival, Virtual, June 2021

SHRed Concussions Research and Community Engagement (RACE) Symposium – 
Carolyn Emery 
Symposium, Virtual, September 2021

RACE Seminar – Carolyn Emery 
Seminar, Virtual, September 2021

https://anchor.fm/uwbiotec/episodes/Ep-3--Investigating-Exercise-Science--Sports-Injuries--and-breaking-into-the-Movement-Science-Field-with-Prof--Brent-Edwards-e120rh9
http://Why regaining physical fitness post-COVID may improve mental health
http://SHRed mobile. U of C initiative researches concussions and sports injuries in Alberta youth 
http://SHRed mobile. U of C initiative researches concussions and sports injuries in Alberta youth 
http://Innovative project SHReds concussions and injuries in youth across Alberta
http://Five UCalgary researchers named Killam Annual Professors
http://Wearable Tech and the Future of Health
http://Continuum Mechanics of Soft Tissues 
Spaceflight: Bad to the Bone
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Coaching the Female Athlete – Patricia Doyle-Baker, Jenni Stielow, Cam Stephen, 
Erin Wilson, Diane Culver 
Panel, Canadian Alpine Coach Education Series, Virtual, October 2021

Guidelines for successful implementation of best practice in a team/federation – 
Carolyn Emery 
Webinar, Aspetar Journal Online Forum, Virtual, October 2021

Turf Traction Research – Darren Stefanyshyn 
2021 FieldTurf Annual Sales Meeting, Marana, Arizona, USA, November 2021

Video teaching essentials – John Holash 
Video Webinar, Virtual via Taylor Institute

How to make the most of what you have – John Holash 
Video Webinar, Virtual via Taylor Institute

Other Knowledge Translation Activities, Publications and 
Documents
Concussion and Visual Impairments Resource – Amanda Black 

Vision impairment specific concussion resources, online 

Concussion Awareness Training Tool for High Performance Athletes – Amanda 
Black 
Education resource in collaboration with U Sport for varsity programs in 
Canada, online. February 2021

SHRED injuries website – Carolyn Emery 
Online resources. April 2021 

 “Pre-View” (Sport Injury Prevention Research Centre Newsletter) – Carolyn Emery 
Newsletter, first edition, online. July 2021 

 “Pre-View” (Sport Injury Prevention Research Centre Newsletter) – Carolyn Emery 
Newsletter, summer edition, online. August 2021 

Prebiotics and gut microbiota: how they work together to affect metabolic health 
– Raylene Reimer 
The Digest 55(4):1-5. Fall 2021

Coaching Female Athletes – Patricia Doyle-Baker 
Blog, LinkedIn. October 2021

 “Pre-View” (Sport Injury Prevention Research Centre Newsletter) – Carolyn Emery 
Newsletter, fall edition, online. November 2021 

PATENTS AND LICENSES

System and method for measuring skin sensitivity to vibration  
WIPO (PCT) Patent Appln No. CA2021/051533  
Inventors: Peters, R.M., Osman, N.M., Aburashed, R., Darici, O.

What is Exercise physiology? How to maintain your hard-won exercise fitness 
through summer, aging and athletics. Exercise physiology basics – John 
Holash 
Presentations, Foothills Nordic

Reimer RA, Delzenne NM. 2021. Dieting for Success: What Baseline Gut 
Microbiota Can Tell You About Your Chances of Losing Weight. 
Gastroenterology 160(6):1933-1935. DOI: 10.1053/j.gastro.2021.02.021

MacIntosh, B.R., K.B. MacDougall, T.M. Falconer and R.J. Holash. Letter to the 
Editor: In Reworking the recipe: Adding experimentation and reflection to 
exercise physiology laboratories. – Martin MacInnis, Cari Din 
Blog, American Physiological Society. 

Bosivert NMJ, Hayden KA, Doyle-Baker PK. 2021. Familial resemblance of bone 
health in maternal lineage pairs and triads: A scoping review protocol. 

http://Concussion and Visual Impairments Resource 
http://Concussion Awareness Training Tool for High Performance Athletes
http://SHRED injuries website
http:// “Pre-View” (Sport Injury Prevention Research Centre Newsletter) 
http:// “Pre-View” (Sport Injury Prevention Research Centre Newsletter)
Prebiotics and gut microbiota: how they work together to affect metabolic health 
http://Coaching Female Athletes 
http:// “Pre-View” (Sport Injury Prevention Research Centre Newsletter) 
http://10.1053/j.gastro.2021.02.021
Reworking the recipe: Adding experimentation and reflection to exercise physiology laboratories.
Reworking the recipe: Adding experimentation and reflection to exercise physiology laboratories.
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ABOODARDA
Memberships
• Canadian Society for Exercise 

Physiology
• The American College of Sports 

Medicine

BLACK
Board Member
• Canadian Athletic Therapy Associa-

tion Education Committee
• Pediatric Research in Sport Medicine 

Society Education Committee
• Sport Information Research Centre 

Conference Reviewer
• Conference Reviewer for CATA 

Conference
• Conference Reviewer for PRISM 

Abstracts

Membership
• American College of Sport Medicine 
• Pediatric Research in Sports Medi-

cine Society 
• Alberta Athletic Therapy Association 
• Canadian Athletic Therapy Associa-

tion (CATA) 
• International Society of Qualitative 

Research in Sport & Exercise 
• National Athletic Trainer Association

CLUFF
Grant Reviewer
• NSERC Discovery Grant program, 

External
• NSERC CGS-M competition, Univer-

sity of Calgary
• University Research Grants Commit-

tee, University of Calgary 
• Faculty of Graduate Studies Gradu-

ate Awards Committee, University of 
Calgary

Conference Reviewer
• Motor Learning and Motor Control 

(MLMC) Conference, Society for 
Neuroscience Satellite Meeting

Memberships
• Society for the Neural Control of 

Movement
• Society for Neuroscience

DOYLE-BAKER
Advisory Board Member
• Annals of Applied Sport Science
• Alpine Canada True Grit Award

Editorial Board Member
• International Journal of Environmen-

tal Research in Public Health
• International Journal of Kinesiology 

and Sport Science (IJKSS)

Scientific Board Member
• International Congress on Sport 

Science in Skiing (ICSS)

Conference Organization
• Canadian Society for Exercise Physi-

ologists (CSEP) for 2023 conference

Membership
• Alberta Fitness Leadership Associa-

tion (AFLCA)
• Alberta Children’s Hospital Research 

Institute (ACHRI)
• American College of Sports Medicine 

(ACSM)
• Canadian Society of Exercise Physiol-

ogy (CSEP)
• The Coaching Association of Canada 

(CAC)
• European College of Sport Science 

(ECSS)
• O’Brien Institute for Public Health

EDWARDS
Executive Board Member
• Secretary General, International 

Society of Biomechanics

Editorial Board Member
• JBMR Plus
• BONE
• Bone Reports
• Journal of Biomechanics

Conference Reviewer
• Canadian Society of Biomechanics
• American Society of Biomechanics
• Orthopaedic Research Society

Membership
• Canadian Society of Biomechanics
• American Society of Biomechanics
• International Society of 

Biomechanics
• American College of Sports Medicine
• Orthopaedic Research Society
• American Society of Bone and Min-

eral Research

EMERY
Editor
• Associate Editor, British Journal of 

Sport Medicine

Executive Board Member
• Canadian Concussion Network Exec-

utive Committee
• Co-Lead Training and Career De-

velopment Committee, Canadian 
Concussion Network 

• Canadian Traumatic Brain Injury 
Research Consortium Executive 
Committee 

• Canadian Traumatic Brain Injury Re-
search Consortium – Chair Training 
and Education Committee

Advisory Board Member
• Centre for Health and Injury and 

Illness Prevention in Sport (CHi2PS) 
University of Bath

Editorial Board Member
• Journal of Science and Medicine in 

Sport

Scientific Advisor
• Expert Group 6th International Con-

sensus on Concussion in Sport

Scientific Board Member
• External Reviewer, Promotion to 

Associate Professor, University of 
South Carolina 

• External Reviewer, Promotion to Full 
Professor, Harvard University

• External Reviewer, Promotion to As-
sociate Clinical Professor, University 
of Michigan

• Concussion in Para Sport (CIPS) 
Expert Group

• Canadian Physiotherapy Association 
Strategic Research Committee
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Committee Member
• Concussions Research and Commu-

nity Engagement Symposium, Chair
• Canadian Concussion Network 

Annual meeting, Chair Conference 
Organizing Committee

• Canadian Traumatic Brain Injury Re-
search Consortium national meeting, 
Conference Organizing Committee

• Scientific Committee World Con-
ference on Prevention of Injury and 
Illness in Sport

• Injury Prevention Symposium Cana-
dian Academy of Sport and Exercise 
Medicine, Co-chair

• Expert Group 6th International Con-
sensus on Concussion in Sport

• Massive Open Online Course 
(MOOC) in Concussion –Leadership 
Committee

• O’Brien Institute for Public Health, 
Population Health Panel Committee 
(2021)

Grant Reviewer
• Canadian Academy of Health Scienc-

es Fellowships
• Society of Canada College of New 

Scholars
• Canadian Institutes of Health Re-

search, Social & Developmental As-
pects of Children’s & Youth’s Health 
Project Review

Conference Reviewer
• World Conference on Prevention of 

Injury and Illness in Sport 2021
• Osteoarthritis Research Society 

International 2021
• Canadian Traumatic Brain Injury 

Research Consortium
• Canadian Concussion Network An-

nual Meeting

Membership
• Strategic Research Committee of the 

Canadian Physiotherapy Association
• Canadian Academy of Health Scienc-

es Fellow
• Society of Canada College of New 

Scholars
• Osteoarthritis Research Society 

International
• Hotchkiss Brain Institute, University 

of Calgary
• Centre for Hip Health and Mobility, 

University of British Columbia
• O’Brien Institute of Public Health, 

University of Calgary
• McCaig Institute for Bone and Joint 

Health, University of Calgary
• Alberta Children’s Hospital Research 

Institute for Child Health, University 
of Calgary

• American College of Sport Medicine
• Society for Epidemiologic Research
• Canadian Society for Epidemiology 

and Biostatistics
• Alberta College of Physiotherapists
• Alberta Physiotherapy Association
• Canadian Physiotherapy Association 

Sport Physiotherapy Division
• Canadian Physiotherapy Association 

Research Division
• Canadian Physiotherapy Association 

Pediatric Division
• Canadian Physiotherapy Association 

FEDERICO
Executive Board Member
• Member of the Canadian Nation-

al Committee of the International 
Union of Theoretical and Applied 
Mechanics (CNC-IUTAM)

Editorial Board Member
• Mathematics and Mechanics of 

Solids
• Atti dell’Accademia Peloritana dei 

Pericolanti, Classe di Scienze Matem-
atiche, Fisiche e Naturali

Committee Member
• Selection Committee Member, Soci-

ety for Natural Philosophy 
• Evaluation Group Member, Mechan-

ical Engineering, Natural Sciences 
and Engineering Research Council of 
Canada

Grant Reviewer
• Evaluation Group Member, Mechan-

ical Engineering, Natural Sciences 
and Engineering Research Council of 
Canada

• NFRF (New Frontiers in Research 
Fund, Canada) Exploration Grant, 
External

• “Ingegneri & Ingegneria a Firenze”, 
281 p., Firenze University Press, 
External 

Membership
• International Society of 

Biomechanics
• Canadian Society for Biomechanics
• International Union of Theoretical 

and Applied Mechanics
• Italian Association of Theoretical and 

Applied Mechanics
• European Mechanics Society

• Society for Natural Philosophy
• Society of Engineering Science
• Cardiac Physiome Society
• M&MoCS, International Centre for 

Mathematics and Mechanics of 
Complex Systems

GABEL
Editorial Board Member
• Associate Editor, British Journal of 

Sports Medicine

Membership
• Canadian Society of Exercise 

Physiology 
• American Society for Bone and Min-

eral Research 

HERZOG
Editor
• Co-Editor in Chief, Journal of Sport 

and Health Science
• Associate Editor, Exercise and Sports 

Science Reviews
• Associate Editor, IEEE Transactions in 

Neural Systems and Rehabilitation 
Engineering

Editorial Board Member
• BMC Biomedical Engineering
• Chiropractic & Manual Therapies
• The Current Issues of Sport Science 

(CISS)
• Journal of Functional Morphology 

and Kinesiology
• Biomechanics and Modeling in 

Mechanobiology
• International Journal of Mechanical 
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and Materials Engineering
• Muscles, Ligaments and Tendons 

Journal
• Sports Orthopaedics and Sports 

Traumatology 
• Molecular and Cellular Biomechanics
• Journal of Biomechanics 
• Journal of Electromyography and 

Kinesiology 
• Journal of Manipulative and Physio-

logical Therapeutics 
• Journal of the Canadian Chiropractic 

Association 
• Sportverletzung Sportschaden

Advisory Board Member
• German Journal of Exercise and 

Sport Research
• Nike Sport Research Advisory Board
• German Journal of Sport Sciences
• Sportwissenschaft Journal
• Sportorthopädie Sporttraumatologie

Committee Member
• Vice-Chair, Motor Control Group, In-

ternational Society of Biomechanics
• External Review Committee Member, 

Faulty of Movement Science, Univer-
sity of Leuven, Belgium

Grant Reviewer
• Natural Sciences and Engineering 

Research Council of Canada 
• CIHR College of Reviewers

Conference Organization
• Scientific Chair, Active Muscle Me-

chanics: Bone and Soft Tissue, World 
Congress of Biomechanics, July 10-
14, 2022, Taipei, Taiwan

• Chair, Hay Award Session, American 

Society of Biomechanics, Atlanta, 
Georgia, USA, Aug 10-13, 2021 
(virtual)

• Chair, Dyson Lecture, International 
Society of Biomechanics in Sports, 
Canberra, Australia, Sep 3-7, 2021 
(virtual)

• Co-organizer (with Drs. Paola Con-
tessa and James Richards), Interna-
tional Symposium on Motor Control 
in Biomechanics, in conjunction with 
the 7th International Foot and Ankle 
Congress, Sao Paulo, Brazil (virtual) 
April 11, 2021

• Career Award Committee, Canadian 
Society for Biomechanics, Montre-
al, QC, May 2021 (postponed from 
August 2020)

• Scientific Committee Member, 
Congress of International Society of 
Biomechanics/Japanese Society of 
Biomechanics, Fukuoka, Japan, July 
30-Aug 3, 2023

• International Scientific Committee 
Member, IUPESM World Congress 
on Medical Physics and Biomed-
ical Engineering 2021 (WC2021), 
Singapore

• Scientific Committee Member, Euro-
pean Society of Biomechanics Con-
gress, Warsaw, Poland (2019-2022)

• Scientific Advisory Board Member, 
International Congress on Science 
and Skiing (ICSS), Austria, 2022

Conference Reviewer
• 43rd Annual International Confer-

ence of the IEEE Engineering in Med-
icine & Biology Society (EMBC)

Memberships
• International Society of Electrophysi-

ology and Kinesiology
• Brazilian Society of Biomechanics

• Elected Honorary Member, Chilean 
Association for Human Movement 
Science

• Osteoarthritis Research Society 
International

• Fellow, Royal Society of Canada
• European College of Sport Science
• American Physiological Society,
• European Society of Biomechanics
• International Society of 

Biomechanics
• Orthopaedic Research Society, 

American Academy of Orthopaedic 
Surgeons

• Biophysical Society
• American Association for the Ad-

vancement of Science
• Canadian Society for Biomechanics
• American Society of Biomechanics

HOLASH
Membership
• Canadian Society for Exercise 

Physiology
• West grid
• Compute Canada
• Simga-Xi

JORDAN
Editor
• Review Editor, Elite Sports and Per-

formance Enhancement, Frontiers in 
Sports and Active Living 

• Review Editor, Biomechanics and 
Control of Human Movement, Fron-
tiers in Sports and Active Living 

Advisory Board Member
• Scientific Board Member for National 

Return to Health & Performance 
Task Force

Committee Member
• Committee Member for Conjoint 

Health Research Ethics Board 

Membership
• Sport Scientist Canada Professional 
• European College of Sport Science 

(ECSS) 
• Certified Strength and Conditioning 

Specialist (CSCS), National Strength 
and Conditioning Association 

MACINNIS
Grant Reviewer
• New Frontiers in Research Fund 
• NSERC Discovery Grant 

PETERS
Committee Member
• Emma Plater, University of Guelph

Grant Reviewer
• NSERC Idea-to-Innovation Grant

Conference Reviewer
• 2022 IEEE Haptics Symposium 

(HAPTICS)

Membership
• Society for Neuroscience
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REIMER
Editor
• Associate Editor, Applied Physiology, 

Nutrition and Metabolism

Scientific Advisor
• General Mills Inc.

Editorial Board Member
• Frontiers in Endocrinology

Committee Member
• Canadian Nutrition Society Awards 

Committee
• Data Monitoring Committee: FMT in 

Major Depression
• Executive Committee, Canadian 

Obesity Network-Calgary Chap-
ter, Recruitment/Networking 
Coordinator

• Canadian Nutrition Society-Universi-
ty of Calgary Faculty Advisor

Grant reviewer
• Fonds de la Recherche Scientifique 

(FNRS), Research Director
• Dairy Farmers of Canada
• Harold Hamm Diabetes Centre Team 

Science Grant
• Natural Sciences and Engineering 

Research Council Discovery Grant

Membership
• College of Dietitians of Alberta
• Canadian Nutrition Society 
• American Society for Nutritional 

Sciences
• The Obesity Society
• Obesity Canada (formerly Canadian 

Obesity Network)
• Obesity Canada, Calgary Chapter

STEFANYSHYN
Editorial Board Member
• Footwear Science
• European Journal of Sport Science

Board Member
• Footwear Biomechanics Group

Committee Member
• NFL Engineering Committee

PEER REVIEWED JOURNAL ARTICLES
Aboodarda SJ, Iannetta D, Emami N, Varesco G, Murias JM, Millet G. 2020. 

Effects of pre-induced fatigue vs. concurrent pain on exercise tolerance, 
neuromuscular performance and corticospinal responses of locomotor 
muscles. The Journal of Physiology 598 (2), 285-302. 

Abusara Z, Haider I, Moo EK, Miller S, Timmermann S, Herzog W. 2021. 
Chondrocyte morphology as an indicator of collagen network integrity. 
Connective Tissue Research. In Press. DOI: 10.1080/03008207.2021.1922398

Alhasadi MF, Federico S. 2021. Eshelby’s Inclusion Problem in Large Deformations, 
ZAMP - Zeitschrift für Angewandte Mathematik und Physik, 72, 182. DOI: 
10.1007/s00033-021-01594-8

Allain, T., Fekete, E., Sosnowski, O., Desmonts de Lamache D, Motta JP, Leger D, 
Feener T, Reimer, R.A., Buret, AG. 2021. High-fat diet increases the severity 
of Giardia infection in association with low-grade inflammation and gut 
microbiota dysbiosis. Scientific Reports 11(1):18842. DOI: 10.1038/s41598-
021-98262-8

Azevedo RA, Forot J, Iannetta D, MacInnis MJ, Millet GY, Murias JM. (2021). Slight 
power output manipulations around the maximal lactate steady state have 
an impact on fatigue in females and males. Journal of Applied Physiology. 
130(6):1879-1892.

Baggaley M, Derrick TR, Vernillo G, Millet GY, Edwards WB. 2021. Internal tibial 
forces and moments during graded running. Journal of Biomechanical 
Engineering, 144, 011009.

Banman CJ, Schneider K, Cluff T, Peters RM. 2021. Altered vestibular balance 
function in combat sports athletes. Journal of Neurotrauma 38: 2291-2300. 
DOI: 10.1089/neu.2020.7432

Beck AJ, Duffett-Leger L, Bright KS, Keys EM, Hayden A, Ward TM, Ferber R. 2021.  
Using wearable and mobile technology to measure and promote healthy 
sleep behaviors in adolescents: a scoping review protocol. JBI Evidence 
Synthesis. 19(10):2760-2769.

Befus K, McDonough MH, Räisänen AM, Owoeye OBA, Pasanen K, Emery 
CA. 2021. Player adherence to SHRed Injuries Basketball neuromuscular 
training warm-up program: Can exercise fidelity be objectively measured? 
Translational Sports Meicined. DOI: 10.1002/tsm2.285

Behling AV, Giandolini M, von Tscharner V, Nigg BM. 2021. Soft-tissue vibration 
and damping response to footwear changes across a wide range of 
anthropometrics in running. PLOS ONE, 16(8): e0256296. DOI: 10.1371/
journal.pone.0256296

Behling AV, Kloock L, Nigg BM. 2021. Comparison of two coupling methods 
regarding coupling patterns, sensitivity to footwear and potential future 

http://10.1080/03008207.2021.1922398
http://10.1007/s00033-021-01594-8
http://10.1038/s41598-021-98262-8 
http://10.1038/s41598-021-98262-8 
http://10.1089/neu.2020.7432
http://10.1002/tsm2.285 
http://10.1371/journal.pone.0256296 
http://10.1371/journal.pone.0256296 


PEER REVIEWED JOURNAL ARTICLES PEER REVIEWED JOURNAL ARTICLES

32 Human Performance Laboratory 2021 Annual Report 33

injury applications. Journal of Biomechanics, 125, 110591. DOI: 10.1016/j.
jbiomech.2021.110591

Benson LC, Owoeye O, Räisänen AM, Stilling C, Edwards WB, Emery CA. 2021. 
Magnitude, Frequency and Accumulation: Workload Among Injured and 
Uninjured Youth Basketball Players. Frontiers in Sports and Active Living 
2021: 3:49. DOI: 10.3389/fspor.2021.607205

Benson LC, Stilling C, Owoeye OBA, Emery CA. 2021. Evaluating Methods for 
Imputing Missing Data from Longitudinal monitoring of athlete workload. J 
Sports Sci Med 20(2):181-187. DOI: 10.52082%2Fjssm.2021.188

Bishop C, Jordan M. 2021. An assessment of hopping strategy and inter-limb 
asymmetry during the triple hop test: a test-retest pilot study. Symmetry. 

Bishop C, Turner A, Jordan M, Harry J, Loturco I, Lake J, Comfort P. 2021. A 
framework to guide practitioners for selecting jump metrics during the 
countermovement and drop jump tests. Journal of Strength & Conditioning 
Research. 

Black AM, Meeuwisse DW, Eliason PH, Hagel BE, Emery CA. 2021. Sport 
participation and injury rates in high school: A Canadian survey of 2029 
high school students. Journal of Safety Research 78:314-321. DOI: 10.1016/j.
jsr.2021.06.008

Black AM, Omu T, Brussoni M, Emery CA. 2021. Complexity of concussion 
management in youth ice hockey: Context matters. Translational Sport 
Medicine. DOI: 10.1002/tsm2.296 

Boldt K, Mattiello S, Joumaa V, Turnbull J, Fedak PWM, Herzog W. 2021. 
Consumption of a high-fat-high-sucrose diet partly diminishes mechanical 
and structural adaptations of cardiac muscle following resistance training. 
Physical Activity and Nutrition 25(2): 8-14.

Boldt KR, Joumaa V, Turnbull J, Fedak P, Herzog W. 2021. Mechanical and 
structural remodeling of cardiac muscle following aerobic and resistance 
exercise training in rats. Medicine & Science in Sports & Exercise 53(8): 1583-
1594. 

Bostad W, Valentino SE, McCarthy DG, MacInnis MJ, MacDonald MJ, and Gibala 
MJ. 2021. Twelve weeks of sprint interval training increases peak cardiac 
output in previously untrained individuals. European Journal of Applied 
Physiology. 121(9): 2449-2458. 

Bowal N, Nettel-Aguirre A, Ursulak G, Condliffe E, Robu I, Emery CA, Ronsky JL, 
Kuntze G. 2021. Associations of hamstring and triceps surae muscle spasticity 
and stance phase gait kinematics in children with spastic diplegic cerebral 
palsy. J Biomechanics 117(5):110218. DOI: 10.1016/j.jbiomech.2020.110218

Bruce OL, Baggaley M, Welte L, Rainbow MJ, Edwards WB. 2021. A statistical 
shape model of the tibia-fibula complex: sexual dimorphism and 
effects of age on reconstruction accuracy from anatomical landmarks. 
Computer Methods in Biomechanics and Biomedical Engineering. DOI: 
10.1080/10255842.2021.1985111

Brunton L, Toomey C, Esau S, Kuntze G, Janzen L, Emery CA. 2021. More than Just 
Adolescence: Differences in Fatigue between Youth with Cerebral Palsy and 
Typically Developing Peers. Annals of Rehabilitation Medicine 45(3):197-203. 
DOI: 10.5535%2Farm.20250

Cairo AL, Räisänen AM, Shill I, Black AM, Emery CA. 2021. High Injury and 
Concussion Rates in Female Youth Team Sport: An Opportunity for 
Prevention. Int J Sports Med. DOI: 10.1055/a-1697-2195

Chleilat F, Schick A, Deleemans JM, Ma K, Alukic E, Wong J, Noye Tuplin EW, 
Nettleton JE, Reimer RA. 2021. Paternal high protein diet modulates 
body composition, insulin sensitivity, epigenetics and gut microbiota 
intergenerationally in rats. FASEB J, 35(9):e21847.

Chleilat F, Schick A, Deleemans JM, Reimer RA. 2021. Paternal methyl donor 
supplementation in rats improves fertility, physiological outcomes, gut 
microbial signatures and epigenetic markers altered by high fat/high sucrose 
diet. Int J Mol Sci 22(2):E689.

Chleilat F, Schick A, Reimer RA. 2021. Microbiota changes in fathers consuming a 
high prebiotic fiber diet have minimal effects on male and female offspring 
in rats. Nutrients 13(3):820. DOI: 10.3390/nu13030820

Cho NA, Sales KM, Sampsell K, Wang W, Noye Tuplin EW, Lowry DE, Reimer RA. 
2021. C-section birth increases offspring obesity risk dependent on maternal 
diet and obesity status in rats. Obesity 29(10):1664–1675. DOI: 10.1002/
oby.23258

Cigoja S, Asmussen MJ, Firminger CR, Fletcher JR, Edwards WB, Nigg BM. 2021. 
The Effects of Increased Midsole Bending Stiffness of Sport Shoes on Muscle-
Tendon Unit Shortening and Shortening Velocity: a Randomised Crossover 
Trial in Recreational Male Runners. Sports Medicine-Open 6 (1), 1-11.

Cigoja S, Fletcher JR, Esposito M, Nigg BM. 2021. Increasing the midsole bending 
stiffness of shoes alters gastrocnemius medialis muscle function during 
running. Scientific Reports, 11 (1), 1-11.

Cigoja S, Fletcher JR, Nigg BM. 2021. Can changes in midsole bending stiffness of 
shoes affect the onset of joint work redistribution during a prolonged run? 
Journal of Sport and Health Science. DOI: 10.1016/j.jshs.2020.12.007

http://10.1016/j.jbiomech.2021.110591 
http://10.1016/j.jbiomech.2021.110591 
http://10.3389/fspor.2021.607205
http:// 10.52082%2Fjssm.2021.188
http://10.1016/j.jsr.2021.06.008 
http://10.1016/j.jsr.2021.06.008 
http://10.1002/tsm2.296 
http:// 10.1016/j.jbiomech.2020.110218
http://10.1080/10255842.2021.1985111
http://10.5535%2Farm.20250
http://10.1055/a-1697-2195
http://10.3390/nu13030820
http://10.1002/oby.23258 
http://10.1002/oby.23258 
http://10.1016/j.jshs.2020.12.007


PEER REVIEWED JOURNAL ARTICLES PEER REVIEWED JOURNAL ARTICLES

34 Human Performance Laboratory 2021 Annual Report 35

Cigoja S, Fletcher JR, Esposito M, Stefanyshyn DJ, Nigg BM. 2021. Increasing the 
midsole bending stiffness of shoes alters gastrocnemius medialis muscle 
function during running. Scientific Reports Vol. 11, 749.

Consolo G, Federico S, Valenti G. 2021. Strain-Mediated Propagation of Magnetic 
Domain-Walls in Cubic Magnetostrictive Materials. Ricerche di Matematica 
70: 81-97. DOI: 10.1007/s11587-020-00484-x

Crites S, Joumaa V, Rios JL, Sawatsky A, Hart DA, Reimer RA, Herzog, W. 2021. 
Moderate aerobic exercise, but not dietary prebiotic fibre, attenuates losses 
to mechanical property integrity of tail tendons in a rat model of diet-
induced obesity. J Biomechanics, 129:110798.

Currie GR, Lee R, Black AM, Palacios-Derflingher L, Hagel BE, Emery CA. 
2021. Marshall DA. An Economic Evaluation of Disallowing Body 
Checking in 11- to 12-Year-Old Ice Hockey Leagues. Sports Health. DOI: 
10.1177%2F19417381211021551

Currie GR, Lee R, Palacios-Derflingher LM, Hagel B, Black A, Babul S, Mrazik 
M, Marshall D, Emery CA. 2021. Reality Check 2: The cost-effectiveness 
of policy disallowing body checking in non-elite 13- to 14-year-old ice 
hockey players. Int. J. Environ. Res. Public Health 18:6322. DOI: 10.1136/
bjsports-2019-101092

De Brito Fontana H, Herzog W. 2021. Does eccentric exercise stimulate 
sarcomerogeneris? Journal of Sport and health Science. In Press. DOI: 
10.1016/j.jshs.2021.10.001

De Brito Fontana H, Herzog W. 2021. The role of muscles in knee joint 
osteoarthritis. Sports Orthopaedics and Traumatology 37(2): 85-100. DOI: 
10.1016/j.orthtr.2021.02.005

De Campos D, Orssatto LBR, Tajano GS, Herzog W, de Brito Fontana H. 2021. 
Residual force enhancement in human skeletal muscles: a systematic review 
and meta-analysis. Journal of Sport and Health Science. DOI: 10.1016/j.
jshs.2021.05.006

deBakker CMJ, Burt LA, Gabel L, Hanley D, Boyd SK. 2021. Parity, Breastfeeding, 
and Osteoporosis-Authors’ Response. Calcified Tissue International, 108, 
279-280. 

Defaz RI, Epstein M, Federico S. 2021. Analysis of Solitary Waves in Fluid-Filled 
Thin-Walled Electroactive Tubes. Mechanics Research Communications 
113:103654. DOI: 10.1016/j.mechrescom.2020.103654

Defaz RI, Epstein M, Federico S. 2021. The Domain of Existence of Solitary Waves 
in Fluid Filled Thin Elastic Tubes. Mathematics and Mechanics of Solids 
26(9):1354-1375. DOI: 10.1177%2F1081286520984819

Deleemans JM, Gajtani Z, Baydoun M, Reimer RA, Piedalue K-A, Carlson LE. 2021. 
The use of prebiotic and probiotic interventions for treating gastrointestinal 
and psychosocial health symptoms in cancer patients and survivors: a 
systematic review. Integ Cancer Ther 20:1534735411061733.

Derman W, Badenhorst M, Blauwet C, Emery CA, Fagher K, Lee YH, Kissick J, Lexell 
J, Miller IS, Pluim BM, Schwellnus M, Steffen K, Van de Vliet P, Webborn N, 
Weiler R. 2021. Para sport translation of the IOC consensus on recording and 
reporting of data for injury and illness in sport. Br J Sport Med 55:1068-1076. 
DOI: 10.1136/bjsports-2020-103464

Dowd AJ, Kronlund L, Warbeck C, Parmar C, Daun JT, Wytsma-Fisher K, Reimer 
RA, Millet G, Fung T, Culos-Reed SN. 2021. Effects of a 12-week HIIT+ group 
mediated cognitive behavioural intervention on quality of life among inactive 
adults with celiac disease: findings from the pilot MOVE-C study. Psychology 
& Health 26:1-17. DOI: 10.1080/08870446.2021.1921774

Doyle-Baker PK, Ladle A, Rout A, Galpern P. 2021. Smartphone GPS locations of 
students’ movements to and from campus. International Journal of Geo-
Information 10(8), 517 (1-15). DOI: 10.3390/ijgi10080517

Edwards WB, Haider IT, Simonian N, Barroso J, and Schnitzer TJ. 2021. Durability 
and delayed treatment effects of zoledronic acid on bone loss after spinal 
cord injury: A randomized, controlled trial. Journal of Bone and Mineral 
Research, 36, 2127-2738.

Emery CA, Eliason PH, Warriyar VKV, Palacios-Derflingher L, Black AM, Krolikowski 
M, Spencer N, Sick S, Kozak S, Schneider KJ, Babul S, Mrazik M, Lebrun 
C, Goulet C, Macpherson A, Hagel BE. 2021. Body checking in non-elite 
adolescent ice hockey leagues: it is never too late for policy change 
aiming to protect the health of adolescents. Br J Sport Med. DOI: 10.1136/
bjsports-2020-103757

Emery CA, Owoeye OBA, Räisänen AM, Befus K, HubkaRao T, Palacios-Derflingher 
L, Pasanen K. 2021. The “SHRed Injuries Basketball” neuromuscular 
training warm-up program reduces ankle and knee injury rates by 36% 
in Youth Basketball. J Orthop Sport Phys Ther 52(1):40-48. DOI: 10.2519/
jospt.2022.10959

Emery CA, Smirl J. 2021. Early targeted heart rate aerobic exercise for sport-
related concussion. The LANCET Child and Adolescent Health 5(11):769-771. 
DOI: 10.1016/S2352-4642(21)00304-7

Emery CA, Warriyar V, Black AM, Palacios-Derflingher L, Sick S, Debert 
C, Brooks BL, Yeates KO, Mrazik M, Lebrun C, Hagel bE, Dukelow S, 
Schneider KJ. 2021. Factors Associated with Clinical Recovery After 
Concussion in Youth Ice Hockey Players. Orthop. J. Sports Med 9(5). DOI: 
10.1177%2F23259671211013370

http://10.1007/s11587-020-00484-x
http://10.1177%2F19417381211021551
http://10.1136/bjsports-2019-101092 
http://10.1136/bjsports-2019-101092 
http://10.1016/j.jshs.2021.10.001
http://10.1016/j.orthtr.2021.02.005
http://10.1016/j.jshs.2021.05.006
http://10.1016/j.jshs.2021.05.006
http://10.1016/j.mechrescom.2020.103654
http://10.1177%2F1081286520984819
http://10.1136/bjsports-2020-103464
http://10.1080/08870446.2021.1921774
http://10.3390/ijgi10080517
http://10.1136/bjsports-2020-103757 
http://10.1136/bjsports-2020-103757 
http://10.2519/jospt.2022.10959 
http://10.2519/jospt.2022.10959 
http://10.1016/S2352-4642(21)00304-7
http://10.1177%2F23259671211013370


PEER REVIEWED JOURNAL ARTICLES PEER REVIEWED JOURNAL ARTICLES

36 Human Performance Laboratory 2021 Annual Report 37

Emery CA, Napier C. 2021. On the bright side of PhD life: the perspectives of 
physiotherapist clinician–scientists. Br J Sport Med 55:654-655. DOI: 10.1136/
bjsports-2021-104124

Ezzat AM, Brussoni M, Mâsse LC, Emery CA. 2021. Effect of Anterior Cruciate 
Ligament Rupture on Physical Activity, Sports Participation, Patient-Reported 
Health Outcomes, and Physical Function in Young Female Athletes. Am J 
Sports Med 49(6):1460-1469. DOI: 10.1177%2F03635465211002530

Firminger CR, Edwards WB. 2021. A biomechanical study of clamping technique 
on patellar tendon surface strain and material properties using digital image 
correlation. Journal of the Mechanical Behavior of Biomedical Materials, 113, 
104156. 

Firminger CR, Edwards WB. 2021. Effects of cyclic loading on the mechanical 
properties and failure of human patellar tendon. Journal of Biomechanics, 
120,110345.

Firminger CR, Haider IT, Bruce OL, Wannop JW, Stefanyshyn DJ, Edwards 
WB. 2021. Are subject-specific models necessary to predict patellar 
tendon fatigue life? A finite element modelling study. Computer 
Methods in Biomechanics and Biomedical Engineering. DOI: 
10.1080/10255842.2021.1975683

Fortuna R, Hart DA, Sharkey KA, Schachar RA, Johnston K, Reimer RA. 2021. 
Effect of a prebiotic supplement on knee joint function, gut microbiota and 
inflammation in adults with co-morbid obesity and knee osteoarthritis: study 
protocol for a randomized controlled trial. Trials 22(1):255.

Fortuna R, Sawatsky A, Fuller JC, Herzog W. 2021. The effects of HMB 
supplementation on muscle mass and strength in botox-injected and 
contralateral quadriceps femoris in rabbits. Journal of Rehabilitation 
Medicine 53: jrm00229.

Fox AS, Ferber R, Bonacci J. 2021. Kinematic and Coordination Variability in 
Individuals With Acute and Chronic Patellofemoral Pain. Journal of Applied 
Biomechanics 37(5):463-470.

Frehlich L, Christie C, Ronksley P, Turin TC, Doyle-Baker P, McCormack G. 2021. 
The association between neighborhood built environment and health-related 
fitness. JBI Evidence Synthesis: Volume Online First Issue. DOI: 10.11124/
JBIES-20-00354

Fukutani A, Isaka T, Herzog W. 2021. Evidence for muscle cell-based mechanisms 
of enhanced performance in stretch-shortening cycle. Frontiers in Physiology: 
11: 609553.

Fullerton MM, Passfield L, MacInnis MJ, Iannetta D, Murias MJ. 2021. Reduced 
exercise performance based on intensity domain and duration of prior 
exercise. Applied Physiology Nutrition and Metabolism. 46(8): 976-985.

Gabel L, Liphardt A-M, Hulme PA, Heer M, Zwart SR, Sibonga JD, Smith SM, 
Boyd SK. 2021. Pre-flight exercise and bone metabolism predict unloading-
induced bone loss due to spaceflight. British Journal of Sports Medicine. DOI: 
10.1136/bjsports-2020-103602

Grande M, Doyle-Baker PK. 2021. Fear of COVID-19 Effects on in University Health 
Behaviours Students: The FRESH Study. IJKSS, 9(3): 52-59.

Haider IT, Lee M, Page R, Smith D, Edwards WB. 2021. Mechanical fatigue of 
whole rabbit-tibiae under combined compression-torsional loading is 
better explained by strained volume than peak strain magnitude. Journal of 
Biomechanics, 122, 110434.

Haider IT, Simonion N, Schnitzer TJ, Edwards WB. 2021. Stiffness and strength 
predictions from finite element models of the knee are associated 
with lower-limb fractures after spinal cord injury. Annals of Biomedical 
Engineering, 49, 769-779.

Hildebrandt KN, Sidhu KK, Gabel L, Besler BA, Burt LA, Boyd SK. 2021. The 
assessment of skeletal muscle and cortical bone by second-generation HR-
pQCT at the tibial midshaft. Journal of Clinical Densitometry. DOI: 10.1016/j.
jocd.2020.11.001

Hoitz F, Frauelin L, von Tscharner V, Ohlendorf D, Nigg BM. 2021. Isolating the 
Unique and Generic Movement Characteristics of Highly Trained Runners. 
Sensors, 21 (21) 7145.

Hoitz F, Vienneau J, Nigg BM. 2021. Influencia de las Zapatillas para Correr 
sobre la Actividad Muscular-Ciencias del Ejercicio. Revista de Entrenamiento 
Deportivo, 1 (3).

Hoitz F, von Tscharner V, Baltich J, Nigg BM. 2021. Individuality decoded by 
running patterns: Movement characteristics that determine the uniqueness 
of human running. PLOS ONE, 16 (4) e0249657. DOI: 10.1371/journal.
pone.0249657

Hoitz F, von Tscharner V, Maurer C, Frauelin L, Ohlendorf D, Nigg BM. 2021. 
Ironmen competitors exhibit unique gait patterns. Footwear Science, 13 
(sup1), S37-38. DOI: 10.1080/19424280.2021.1917670

Honert E, LeVangie M, Nigg BM. 2021. Malleoli positions do not scale with foot 
length: implications for footwear comfort. Footwear Science, 13 (sup1), S51-
52. DOI: 10.1080/19424280.2021.1917677

http://10.1136/bjsports-2021-104124 
http://10.1136/bjsports-2021-104124 
http://10.1177%2F03635465211002530 
http://10.1080/10255842.2021.1975683
http://10.11124/JBIES-20-00354 
http://10.11124/JBIES-20-00354 
http://10.1136/bjsports-2020-103602
http://10.1016/j.jocd.2020.11.001 
http://10.1016/j.jocd.2020.11.001 
http://10.1371/journal.pone.0249657 
http://10.1371/journal.pone.0249657 
http://10.1080/19424280.2021.1917670
http://10.1080/19424280.2021.1917677


PEER REVIEWED JOURNAL ARTICLES PEER REVIEWED JOURNAL ARTICLES

38 Human Performance Laboratory 2021 Annual Report 39

Honert E, Ostermair F, von Tscharner V, Nigg BM. 2021. Changes in ankle work, 
foot work, and tibialis anterior activation throughout a long run. Journal of 
Sport and Health Science, 00, 1-9. DOI: 10.1016/j.jshs.2021.02.003

Howard JJ, Herzog W. 2021. Skeletal muscle in cerebral palsy: from belly to 
myofibril. Frontiers in Neurology 12: 620852.

Huang L, Riihioja I, Tanska P, Ojanen S, Palosaari S, Kroger H, Saarakkala SJ, 
Herzog W, Korhonen RK, Finnilä MAJ. 2021. Early changes in osteochondral 
tissues in a rabbit model of post-traumatic osteoarthritis. Journal of 
Orthopaedic Research 39(12):2556-2567. DOI: 10.1002/jor.25009

Hunter P, Emery CA, Napier C. 2021. Warm up: Breaking Down Barriers. Br J Sport 
Med 55:645-646. DOI: 10.1136/bjsports-2021-104237

Joumaa V, Boldt KR, Han SK, Chun KJ, Herzog W. 2021. Botox injections in 
paraspinal muscles result in low maximal specific force and shortening 
velocity in fast but not slow skinned muscle fibres. Spine. DOI: 10.1097/
brs.0000000000004162

Joumaa V, Fukutani A, Herzog W. 2021. Energy cost of force production after a 
stretch-shortening cycle in skinned muscle fibres: Does muscle efficiency 
increase? Frontiers in Physiology 11: 567538.

Joumaa V, Smith IC, Fukutani A, Leonard TR, Ma W, Mijailovich SM, Irving TC, 
Herzog. 2021. Effect of active lengthening and shortening on small angle 
x-ray reflections in skinned skeletal muscle fibres. International Journal of 
Molecular Science 22 (16): 8526. 

Kadlec D, Jordan M, Alderson J, Nimphius S. 2021. Test re-test reliability of 
single and multijoint strength properties in female Australian footballers. 
International Journal of Sports Physiology and Performance 7(5): 1-5. DOI: 
10.1186/s40798-020-00292-5

Kalkhoven JT, Watsford ML, Coutts AJ, Edwards WB, Impellizzeri FM. 2021. 
Training load and injury: causal pathways and future directions. Sports 
Medicine, 51, 1137-1150.

Keen CE, Whittier DE, Firminger CR, Edwards WB, Boyd SK. 2021. Validation of 
bone density and microarchitecture measurements of the load-bearing 
femur in the human knee obtained using in vivo HR-pQCT protocol. Journal 
of Clinical Densitometry, 24, 651-657.

Kenny SJ, Critchley ML, Whittaker JL, Warriyar Kodalore Vijayan V, Emery CA. 
2021. Association between pre-participation characteristics and risk of 
injury amongst pre-professional dancers. Physical Therapy in Sport October 
52:239-247. DOI: 10.1016/j.ptsp.2021.10.003

Khassetarash A, Vernillo G, Krüger RL, Edwards WB, Millet GY. 2021. 
Neuromuscular, biomechanical, and energetic adjustments following 
repeated bouts of downhill running. Journal of Sport and Health Science. 
DOI: 10.1016/j.jshs.2021.06.001

Klancic T, Black AM, Reimer R. 2021. Influence of antibiotics given during labour 
and birth on body mass index z scores in children in the All Our Families 
pregnancy cohort. Pediatric Obesity: e12847. DOI: 10.1111/ijpo.12847.

Klancic T, Laforest-Lapointe I, Wong J, Choo A, Nettleton JE, Chleilat F, Arrieta 
MC, Reimer RA. 2021. Concurrent prebiotic intake reverses insulin resistance 
induced by early-life pulsed antibiotic in rats. Biomedicines 9(1):E66.

Kuervers EJ, Firminger CR, and Edwards WB. 2021. Effect of knee angle and 
quadriceps muscle force on shear wave elastography measurements at the 
patellar tendon. Ultrasound in Medicine & Biology, 47, 2167-2175.

Kuntze G, Nettel-Aguirre A, Lorenzen KN, Küpper J, Ronsky JL, Whittaker JL, Emery 
CA. 2021. Vertical drop jump biomechanics of participants with a 3- to 10-
year history of youth sport-related anterior cruciate ligament reconstruction. 
Orthop Journal of Sports Medicine. DOI: 10.1177%2F23259671211058105

Le CY, Toomey CM, Emery CA, Whittaker JL. 2021. What Does the Future Hold? 
Health-Related Quality of Life 3–12 Years Following a Youth Sport-Related 
Knee Injury. Int. J. Environ. Res. Public Health 18(13):6877. DOI: 10.3390/
ijerph18136877

Le CY, Truong LK, Holt CJ, Filbay SR, Dennett L, Johnson JA, Emery CA, Whittaker 
JL. 2021. Searching for the Holy Grail: A Systematic Review of Health-Related 
Quality of Life Measures for Active Youth. JOSPT 51(1o):478-491. DOI: 
10.2519/jospt.2021.10412

Lis D, Jordan M, Lipuma T, Smith T, Schaal K, Baar K. 2021. Collagen and Vitamin 
C Supplementation Increases Lower Limb Rate of Force Development. 
International Journal of Sport Nutrition 32(2):65-73. DOI: 10.1123/
ijsnem.2020-0313

Little CE, Dukelow SP, Schneider KJ, Emery CA. 2021. Using a Prism Paradigm to 
Identify Sensorimotor Impairment in Youth Following Concussion. J Head 
Trauma Rehabil. DOI: 10.1097/htr.0000000000000690. 

Loundagin LL, Bredbenner TL, Jepsen KJ, Edwards WB. 2021. Bringing mechanical 
context to image-based measurements of bone integrity. Current 
Osteoporosis Reports, 19, 542-552.

Loundagin LL, Pohl A, Edwards WB. 2021. Stressed volume estimated by finite 
element analysis predicts the fatigue life of human cortical bone: the role of 
vascular canals as stress concentrators. Bone, 143, 115647.

http://10.1016/j.jshs.2021.02.003
http://10.1002/jor.25009
http://10.1136/bjsports-2021-104237
http://10.1097/brs.0000000000004162 
http://10.1097/brs.0000000000004162 
http://10.1186/s40798-020-00292-5
http://10.1016/j.ptsp.2021.10.003
http://10.1016/j.jshs.2021.06.001
http://: 10.1177%2F23259671211058105
http://10.3390/ijerph18136877 
http://10.3390/ijerph18136877 
http://10.2519/jospt.2021.10412
http://10.1123/ijsnem.2020-0313 
http://10.1123/ijsnem.2020-0313 
http://10.1097/htr.0000000000000690. 


PEER REVIEWED JOURNAL ARTICLES PEER REVIEWED JOURNAL ARTICLES

40 Human Performance Laboratory 2021 Annual Report 41

Lowry DE, Paul HA, Reimer RA. 2021. Impact of maternal obesity and prebiotic 
supplementation on select maternal milk miRNA levels and correlation to 
offspring outcomes. Br J Nutr Apr 5:1-9.

Lukic R, Olstad DL, Doyle-Baker PK, Potestio ML, McCormack GR. 2021. 
Associations between neighbourhood street pattern, neighbourhood 
socioeconomic status and sleep in adults. Prevention Medicine Reports 22, 
101345, 1-8. DOI: 10.1016/j.pmedr.2021.101345

Lunney M, Wiebe N, Kusi-Appiah E, Tonelli A, Lewis R, Ferber R, Tonelli M. 2021. 
Wearable Fitness Trackers to Predict Clinical Deterioration in Maintenance 
Hemodialysis: A Prospective Cohort Feasibility Study; Alberta Kidney Disease 
Network.  Kidney Medicone. 3(5): 768-775.e1.

MacIntosh BR, MacDougall KB, Falconer TM, Holash RJ. 2021. In support of the 
continued use of the term anaerobic threshold. The Journal of Physiology 
599 (5): 1709-1710. DOI: 10.1113/JP281262

Mahmood S, Sawatsky A, Herzog W. 2021. Increased force following muscle 
stretching and simultaneous fibre shortening: Residual force enhancement 
or force depression – That is the question? Journal of Biomechanics 116: 
110216. DOI: 10.1016/j.jbiomech.2020.110216

Majed E, Ruiz Y, Amireault S, Reed JB, Snyder FJ, McDonough MH, Blankenship 
B. 2021. Examining positive youth development interventions with a physical 
activity component to address bullying among pre- and early adolescents: 
A critical review of the literature. Journal of Early Adolescence. DOI: 
10.1177%2F02724316211036748

Maurus P, Kurtzer I, Antonawich R, Cluff T. 2021. Similar stretch reflexes and 
behavioural patterns are expressed by the dominant and non-dominant arms 
during postural control. Journal of Neurophysiology 126: 743-62. 

Mayengbam S, Ellegood J, Kesler M, Reimer RA, Shearer J, Murari K, Rho 
JM, Lerch JP, Cheng N. 2021. A ketogenic diet affects brain volume and 
metabolomics in juvenile mice. Neuroimage Sep 13:244:118542.

McCormack GR, Doyle-Baker PK, Peterson J, Ghoneim D. 2021. Perceived anxiety 
and physical activity behaviour changes during the early stages of COVID-19 
restrictions in community dwelling adults in Canada: a cross-sectional study. 
BMJ Open, 11(8):e050550. DOI: 10.1136/bmjopen-2021-050550

Mildren RL, Peters RM, Carpenter MG, Blouin J-S, Inglis JT. 2021. Soleus responses 
to Achilles tendon stimuli are suppressed by heel and enhanced by 
metatarsal cutaneous stimuli during standing. Journal of Physiology. DOI: 
10.1113/JP281744

Mitra TP, Djerboua M, Nettel-Aguirre A, Russell K, Caird JK, Goulet C, Mahmood 
S, McCormack GR, Rowe BR, Verhagen E, Emery CA, Hagel BE. 2021.The 
effect of a ski and snowboard injury prevention video on safety knowledge 
in children and adolescents. Transl Sports Med 00: 1– 10. DOI: 10.1002/
tsm2.272

Mitra TP, Djerboua M, Mahmood S, Staudt S, Nettel-Aguirre A, Russel K, Caird 
JK, Chisholm D, Lane C, Emery CA, Hagel BE. 2021. The evaluation of a risky 
behavior tool in novice pediatric skiers and snowboarders. Transl Sports Med 
00: 1– 10. DOI: 10.1002/tsm2.273

Mohr M, von Tscharner V, Nigg SR, Nigg BM. 2021. Systematic reduction of leg 
muscle activity throughout a standard assessment of running footwear. 
Journal of Sport and Health Science, S2095-2546(21)00003-X. DOI: 10.1016/j.
jshs.2021.01.003

Moo EK, Herzog W, Le T, Seerattan RA, Pingguan B, Korhonen RK. 2021. 
Deformation behaviours and mechanical impairments of tissue cracks in 
immature and mature cartilages. Journal of Orthopaedic Research. DOI: 
10.1002/jor.25243

Moo EK, Tanska P, Federico S, Al-Saffa, Y, Herzog W, Korhonen RK. 2021. 
Collagen Fibres Determine the Crack Morphology in Articular Cartilage. Acta 
Biomaterialia, 126:301-314. DOI: 10.1016/j.actbio.2021.03.031

Moore RT, Cluff T. 2021. Individual differences in sensorimotor adaptation are 
conserved across time and force-field adaptation tasks. Frontiers in Human 
Neuroscience 15: 692181.

Morais G, Chemerka C, Masson A, Seerattan RA, Da Rocha A, Krawetz R, Herzog 
W, Sanches Ramos da Silva A. 2021. Excessive downhill training leads to early 
onset of knee osteoarthritis. Osteoarthritis and Cartilage 29(6): 870-881. DOI: 
10.1016/j.joca.2021.03.016

Morris N, Jordan M, Heard M, Herzog W. 2021. Electromechanical delay of 
the hamstrings following Semitendinosus tendon autografts in return to 
competition athletes. European Journal of Applied Physiology 121(7):1849-
1858. DOI: 10.1007/s00421-021-04639-y

Morrison H, Miutz L, Emery CA, Smirl JA. 2021. A Standardized Buffalo Concussion 
Treadmill Test After Sport-Related Concussion in Youth: Do ActiGraph 
Algorithms Matter? Journal of Athletic Training 56(12):1300-1305.DOI: 
10.4085/527-20

Naqvi SA, Taylor LM, Panaccione SR, Ghosh S, barkema HW, Hotte N, Shommu 
N, Kaur S, Reimer RA, Madsen KL, Raman M. 2021. Dietary patterns, food 
groups and nutrients in Crohn’s disease: associations with gut and systemic 
inflammation. Scientific Reports 11(1):1674. DOI: 10.1038/s41598-020-80924-
8

http://10.1016/j.pmedr.2021.101345
http://10.1113/JP281262
http://10.1016/j.jbiomech.2020.110216
http://10.1177%2F02724316211036748
http://10.1136/bmjopen-2021-050550
http://10.1113/JP281744
http://10.1002/tsm2.272 
http://10.1002/tsm2.272 
http:// 10.1002/tsm2.273
http://10.1016/j.jshs.2021.01.003 
http://10.1016/j.jshs.2021.01.003 
http://10.1002/jor.25243
http://10.1016/j.joca.2021.03.016
http://10.1007/s00421-021-04639-y
http://10.4085/527-20 
http://10.1038/s41598-020-80924-8 
http://10.1038/s41598-020-80924-8 


PEER REVIEWED JOURNAL ARTICLES PEER REVIEWED JOURNAL ARTICLES

42 Human Performance Laboratory 2021 Annual Report 43

Nesbitt C, Kuntze G, Toomey C, Esau S, Brooks J, Mosher D, Twilt M, Nettel-
Aguirre A, Palacios-Derflingher LP, Ronsky JL, Benseler S, Emery CA. 2021. 
Secondary Consequences of Juvenile Idiopathic Arthritis in Children and 
Adolescents with Knee Involvement: Physical Activity, Adiposity, Fitness 
and Functional Performance. Rheumatology International 42:319-327. DOI: 
10.1007/s00296-021-04920-5

Nettleton JE, Klancic T, Schick A, Choo AC, Cheng N, Shearer J, Borgland SL, Rho 
JM, Reimer RA. 2021. Prebiotic, probiotic, and synbiotic consumption alter 
behavioural variables and intestinal permeability and microbiota in BTBR 
mice. Microorganisms 9(9), 1833. DOI: 10.3390/microorganisms9091833

Noye Tuplin EW, Chleilat F, Alukic E, Reimer RA. 2021. The effects of human milk 
oligosaccharide supplementation during critical periods of development on 
the mesolimbic dopamine system. Neuroscience 459:166-178. DOI: 10.1016/j.
neuroscience.2021.02.006

Otoo B, Li L, Hart DA, Herzog W. 2021. Development of a porcine model to 
assess the effect of in-situ knee joint loading on site-specific cartilage gene 
expression. Journal of Biomechanical Engineering 144(2): 024502.

Owoeye OBA, Palacios-Derflingher L, Pasanen K, Hubka Rao T, Wiley P, Emery 
CA. 2021. The Burden and Risk Factors of Patellar and Achilles Tendinopathy 
in Youth Basketball: A Cohort Study. International Journal of Environmental 
Research and Public Health 18(18):9480. DOI: 10.3390/ijerph18189480

Owoeye OBA, Whittaker JL, Toomey CM, Räisänen AM, Jaremko JL, Carlesso LC, 
Manske SL, Emery CA. 2021. Health-Related Outcomes 3-15 Years Following 
Ankle Sprain Injury in Youth Sport: What Does the Future Hold? Foot & Ankle 
International 43(1). DOI: 10.1177%2F10711007211033543

Pankow MP, Syrydiuk RA, Kolstad AT, Hayden AK, Dennison CR, Mrazik M, Hagel 
BE, Emery CA. 2021. Head Games: A Systematic Review and Meta-analysis 
Examining Concussion and Head Impact Incidence Rates, Modifiable Risk 
Factors, and Prevention Strategies in Youth Tackle Football. Sports Medicine 
52:1259-1272. DOI: 10.1007/s40279-021-01609-4

Petersen JA, Naish C, Ghoneim D, Doyle-Baker PK, Cabaj J, McCormack GR. 
2021. Impact of the COVID-19 Pandemic on Physical Activity and Sedentary 
Behaviour: A Qualitative Study in a Canadian city. Int. J. Environ. Res. Public 
Health, 18(9), 4441. DOI: 10.3390/ijerph18094441

Plater EB, Seto VS, Peters RM, Bent L. 2021. Remote subthreshold stimulation 
enhances skin sensitivity in the lower extremity. Frontiers in Human 
Neuroscience. DOI: 10.3389/fnhum.2021.789271

Poscente SV, Peters RM, Cashaback JGA, Cluff T. 2021. Rapid feedback responses 
parallel the urgency of voluntary reaching movements. Neuroscience 475: 
163-84. DOI: 10.1016/j.neuroscience.2021.07.014

Power GA, Crooks S, Fletcher JR, Macintosh BR, Herzog W. 2021. Age-related 
reductions in the number of serial sarcomeres contribute to shorter fascicle 
lengths but not elevated passive tension. J Exp Biol. DOI: 10.1242/jeb.242172

Räisänen AM, Owoeye OBA, Befus K, van den Berg C, Pasanen K, Emery CA. 2021. 
Warm-ups and coaches’ perceptions: Searching for clues to improve injury 
prevention in youth basketball. Frontiers in Sports and Active Living 3:6. DOI: 
10.3389/fspor.2021.619291

Raman M, Rajagopalan V, Kaur S, Ma C, Reimer RA, Ghosh S, Vallance J. 2021. 
Physical activity in patients with inflammatory bowel disease: A Narrative 
Review. Inflammatory Bowel Disease, Oct 4:izab218. DOI: 10.1093/ibd/
izab218

Rasman B, Forbes PA, Peters RM, Ortiz O, Franks I, Inglis JT, Chua R, Blouin JS. 
2021. Learning to stand with unexpected sensorimotor delays. eLife Sciences. 
DOI: 10.7554/eLife.65085

Reimer RA, Wharton S, Green T, Manjoo P, Ramay HR, Gahler RJ, Wood S. 2021. 
Effect of a functional fibre supplement on glycemic control when added to 
a year-long medically supervised weight management program in patients 
with type 2 diabetes. Eur J Nutr 60(3):1237-1251.

Richmond S, Bruin S, Black AM, Pike I, Babul S. 2021. Active & Safe Central: using 
a mixed-methods design and the RE-AIM framework to evaluate a sport and 
recreational injury prevention resource for practitioners in Canada. BMJ Open 
2021;11:e039070. DOI: 10.1136/bmjopen-2020-039070

Rutschmann TD, Miutz LN, Toomey CM, Yeates KO, Emery CA, Schneider KJ. 
2021. Changes in exertion-related symptoms in adults and youth who have 
sustained a sport-related concussion. Journal of Science and Medicine in 
Sport 24(1):2-6.

Rytky S, Huang L, Tanska P, Tiulpin A, Panfilov E, Herzog W, Korhonen RK, 
Saarakkala S, Finnilä M. 2021. Automated analysis of rabbit knee calcified 
cartilage morphology using micro-computed tomography and deep 
learning. Journal of Anatomy 239(2):251-263. DOI: 10.1111/joa.13435

Ryu S, Stefanyshyn D, Kong K, Park SK. 2021. Effects of a curved heel shape in a 
running shoe on biomechanical variables and comfort. Applied Sciences Vol. 
11(8), 3613.

Schmidt J, Jinha A, Herzog W. 2021. Sarcomere length measurement reliability 
in single myofibrils. Journal of Biomechanics 126:110628. DOI: 10.1016/j.
jbiomech.2021.110628

http://10.1007/s00296-021-04920-5
http://10.3390/microorganisms9091833
http://10.1016/j.neuroscience.2021.02.006 
http://10.1016/j.neuroscience.2021.02.006 
http://10.3390/ijerph18189480
http://10.1177%2F10711007211033543
http://10.1007/s40279-021-01609-4
http://10.3390/ijerph18094441
http://10.3389/fnhum.2021.789271
http://10.1016/j.neuroscience.2021.07.014
http://10.1242/jeb.242172 
http://10.3389/fspor.2021.619291
http://10.1093/ibd/izab218 
http://10.1093/ibd/izab218 
http://10.7554/eLife.65085
http://10.1136/bmjopen-2020-039070
http://10.1111/joa.13435
http://10.1016/j.jbiomech.2021.110628
http://10.1016/j.jbiomech.2021.110628


PEER REVIEWED JOURNAL ARTICLES PEER REVIEWED JOURNAL ARTICLES

44 Human Performance Laboratory 2021 Annual Report 45

Schneider KJ, Nettel-Aguirre A, Palacios-Derflingher L, Mrazik M, Brooks BL, 
Woollings K, Blake T, McKay C, Lebrun C, Barlow K, Taylor K, Lemke N, 
Meeuwisse W, Emery CA. 2021. Concussion Burden, Recovery and Risk 
Factors in Elite Youth Ice Hockey Players. Clin J Sport Med 31(1):70-77. DOI: 
10.1097/JSM.0000000000000673

Shahrbanian S, Myavar M, Doyle-Baker PK, Hassani F. 2021. Physical 
Activity for Children with Autism Spectrum Disorder during COVID-19 
Pandemic. International Journal of Developmental Disabilities. DOI: 
10.1080/20473869.2021.1961205

Shepherd HA, Evans T, Gupta S, McDonough MH, Doyle-Baker P, Belton KL, 
Karmali S, Pawer S, Hadly G, Pike I, Adams SA, Babul S, Yeates KO, Kopala-
Sibley DC, Schneider KJ, Cowle S, Fuselli P, Emery CA, Black AM. 2021. The 
Impact of COVID-19 on High School Student-Athlete Experiences with 
Physical Activity, Mental Health, and Social Connection. Int. J. Environ. Res. 
Public Health 18(7):3515. DOI: 10.3390/ijerph18073515

Shill IJ, Räisänen AM, Black AM, Barden C, van den Berg C, McKay C, West S, 
Pasanen K, Hagel B, Emery CA. 2021. Canadian high school rugby coaches 
readiness for an injury prevention strategy implementation: evaluating a 
Train-the-Coach workshop. Frontiers in Sports and Active Living 3:672603. 
DOI: 10.3389/fspor.2021.672603

Shill IJ, West SW, Sick S, Schneider K, Hagel BE, Pasanen K, Wiley P, Emery CA, 
Black AM. 2021. Injuries and Concussions in Female High School Rugby: 
Prevention is Worth a Try. Clinical Journal of Sport Medicine. DOI: 10.1097/
JSM.0000000000000993

Singh P, Esposito M, Barrons ZB, Clermont CA, Wannop JW, Stefanyshyn DJ. 2021. 
Measuring gait velocity and stride length with an ultrawide bandwidth local 
positioning system and an inertial measurement unit. Sensors 21, 2896.

Skelly LE, Gillen JB, Frankish BP, MacInnis MJ, Godkin FE, Tarnopolsky MA, Murphy 
RM, Gibala MJ. 2021. Human skeletal muscle fibre type-specific responses 
to sprint interval and moderate-intensity continuous exercise: acute and 
training-induced changes. Journal of Applied Physiology. 130(4):1001-1014.

Smith IC, Ostertag C, O-Reilly JJ, Rios JL, Klancic T, MacDonald GZ, Collins 
KH, Reimer RA, Herzog W. 2021. Contractility of permeabilized rat vastus 
intermedius muscle fibres following high-fat, high-sucrose diet consumption. 
Appl Physiol Nutr Metab. DOI: 10.1139/apnm-2021-0238

Soares RN, Reimer RA, Doyle-Baker PK, Murias JM. 2021. Mild obesity does 
not affect the forearm muscle microvascular responses to hyperglycemia. 
Microcirculation 28:e12669. DOI: 10.1111/micc.12669

Soltani M, Baluchi MJ, Boullosa D, Daraei A, Doyle-Baker PK, Saeidi A, Knechtle B, 
Dehbaghi KM, Mollabashi SS, VanDusseldorp TA, Zouhal H. 2021. Effect of 
intensity on changes in cardiac autonomic control of heart rate and arterial 
stiffness after equated continuous running training programs. Frontiers in 
Physiology 12:758299. DOI: 10.3389/fphys.2021.758299

Subramanium A, Honert EC, Cigoja S, Nigg BM. 2021. The effects of shoe 
upper construction on mechanical ankle joint work during lateral shuffle 
movements. Journal of Sports Sciences, 39 (16) 17914-1799. DOI: 
10.1080/02640414.2021.1898174

Subramanium A, Nigg BM. 2021. Exploring the teeter-totter effect in shoes 
with curved carbon fibre plates. Footwear Science, 13 (sup1), S74-75. DOI: 
10.1080/19424280.2021.1917689

Toomey CM, Whittaker JL, Palacios-Derflingher L, Emery CA. 2021. Knee Injury 
and Osteoarthritis Outcome Score (KOOS) Responder Criteria and Minimal 
Detectable Change 3–12 Years Following a Youth Sport-Related Knee Injury. 
J. Clin. Med 10(3):522. DOI: 10.3390/jcm10030522

Unnikrishnan G, Xu C, Baggaley M, Tong J, Kulkarni S, Edwards WB, Reifman 
J. 2021. Effects of body size and load carriage on lower-extremity 
biomechanical responses in healthy women. BMC Musculoskeletal Disorders, 
22, 219.

Wang W, Mu C, Cho NA, Noye Tuplin EW, Lowry DE, Chleilat F, Sales KM, 
Sampsell K, Shearer J, Reimer RA. 2021. Effect of supplementation with select 
human milk oligosaccharides on artificially reared newborn rats. Br J Nur Dec 
29:1-26. DOI: 10.1017/S0007114521005146

Warden SJ, Edwards WB, Willy RW. 2021. Optimal load for managing low-risk 
tibial and metatarsal bone stress injuries in runners: the science behind the 
clinical reasoning. Journal of Orthopaedic & Sports Physical Therapy, 51, 
322-330. 

Warden SJ, Edwards WB, Willy RW. 2021. Preventing bone stress injuries in 
runners with optimal workload. Current Osteoporosis Reports, 19, 298-307.

Weir JM, Murias JM, Kier DA. MacIntosh BR. 2021. What is moderate to 
vigorous exercise intensity? Frontiers in Physiology 12. DOI: 10.3389/
fphys.2021.682233

West SW, Shill IJ, Clermont C, Pavlovic N, Cairns J, Seselja B, Hancock MV, 
Roberts SP, Hendricks S, Emery CA. 2021. Same name, same game, but is it 
different? An investigation of female rugby union match events in Canadian 
Varsity players. International Journal of Sports Science & Coaching. DOI: 
10.1177%2F17479541211051961

http://10.1097/JSM.0000000000000673
http://10.1080/20473869.2021.1961205
http://10.3390/ijerph18073515
http://10.3389/fspor.2021.672603
http://10.1097/JSM.0000000000000993 
http://10.1097/JSM.0000000000000993 
http://10.1139/apnm-2021-0238
http://10.1111/micc.12669
http://10.3389/fphys.2021.758299
http://10.1080/02640414.2021.1898174
http://10.1080/19424280.2021.1917689
http://10.3390/jcm10030522
http://10.1017/S0007114521005146
http://10.3389/fphys.2021.682233 
http://10.3389/fphys.2021.682233 
http://10.1177%2F17479541211051961


2021 Annual Report 47

PEER REVIEWED JOURNAL ARTICLES

46 Human Performance Laboratory

Whatman C, van den Berg C, Palacios-Derflingher L, Emery CA. 2021. Sport 
Specialization, Physical Performance and Injury History in Canadian 
Junior High School Students. Int J Sports Phys Ther 16(6):1566-1574. DOI: 
10.26603%2F001c.29590

Wilkins AT, Reimer RA. 2021. Obesity, early life gut microbiota and antibiotics. 
Microorganisms 9(2):413. DOI: 10.3390/microorganisms9020413

Williamson R, Kolstad AT, Krolikowski MR, Nadeau L, Goulet C, Hagel B, Emery CA. 
2021. Incidence of Head Contacts, Penalties and Player Contact Behaviors in 
Youth Ice Hockey Players: Evaluating the “Zero Tolerance for Head Contact” 
Policy Change. Ortho J Sports Med 9(3). DOI: 10.1177%2F2325967121992375

Willie CK, Patrician A, Hoiland RL…, Eller LK, Reimer RA, …, Ainslie PN. 2021. 
Influence of iron manipulation on hypoxic pulmonary vasoconstriction and 
pulmonary reactivity during ascent and acclimatization to 5050 m. J Physiol 
599(5):1685-1708. DOI: 10.1113/JP281114

Winegarden A, Lebrun C, Passfield L, Doyle-Baker PK. 2021. 3km Track Time Trial 
Performance Changes after High Intensity Interval Training in Competitive 
Cross-Country Skiers. IJKSS, 9(1):15-23. DOI: 10.7575/aiac.ijkss.v.9n.1p.15

Wong JD, Cluff T, Kuo AD. 2021. The energetic basis for smooth human arm 
movements. eLife 10: e68013. DOI: 10.7554/eLife.68013

Wong MT, Wiens C, Lamothe J, Edwards WB, Schneider PS. 2021. Four-
dimensional CT analysis of normal syndesmotic motion. Foot & Ankle 
International, 42, 1491-1501.

Zhang J, Iannetta D, Alzeeby M, MacInnis MJ, Aboodarda S. 2021. Exercising 
muscle mass influences neuromuscular, cardiorespiratory, and perceptual 
responses during and following ramp incremental cycling to task failure. 
American Journal of Physiology-Regulatory, Integrative and Comparative 
Physiology. 321(2): R238-R249.

Zimmerman HB, Costa FE, Sakugawa R, MacIntosh BR, Diefenthaler F, 
Dal Pupo J. 2021. Plyometric exercise enhances twitch contractile 
properties but fails to improve voluntary rate of torque development in 
highly trained sprint athletes. European Journal of Sport Science. DOI: 
10.1080/17461391.2021.1916083

Zimmerman HB, Knihs D, Diefenthaler F, MacIntosh BR, Dal Pupo J. 2021. 
Continuous countermovement jumps enhances twitch peak torque of 
quadriceps muscles and sprint performance in highly-trained sprint athletes. 
International Journal of Sports Physiology and Performance 16(4): 565-572. 
DOI: 10.1123/ijspp.2020-0240 

BOOKS AND BOOK CHAPTERS
Howard JJ, Herzog W. 2021. Skeletal muscle in cerebral palsy: from belly to 

myofibril. Cerebral Palsy: New Developments. (Eds.) Antigone Papvasiliou 
et al. Frontiers in Neurology and Frontiers in Pediatrics. Frontiers Media SA, 
Lausanne, Pg(s) 89-103. DOI: 10.3389/fneur.2021.620852

Jordan, M. 2021. Enhancing Movement Efficiency in Sport. In High Performance 
Training for Sports (2nd edition). Human Kinetics.

Jordan M. 2021. Resistance Training for Sport Performance. In National Academy 
of Sports Medicine (2nd edition).

http://10.26603%2F001c.29590
http://10.3390/microorganisms9020413
http://10.1177%2F2325967121992375 
http://10.1113/JP281114
http://10.7575/aiac.ijkss.v.9n.1p.15
http://10.1080/17461391.2021.1916083
http://10.1123/ijspp.2020-0240 
http://10.3389/fneur.2021.620852


48 Human Performance Laboratory 2021 Annual Report 49

Barrons Z, Esposito M, Smith E, Wannop JW, Stefanyshyn D. 2021. Regional Traction 
Requirements of Female Basketball Shoes. Technical Report for adidas Concept 
Excellence.

Barrons Z, Esposito M, Wannop JW, Stefanyshyn D. 2021. Mechanical Traction of 
Football and Soccer Cleats. Technical Report for Under Armour.

Clermont C, Wannop JW, Barrons Z, Esposito M, Culo M, Stefanyshyn D. 2021. 4D 
Shear: Phase 2 Shoe Shear, Running Mechanics and Running Performance. 
Technical Report for adidas Future Team.

Hoitz F, Vienneau J, Nigg SR, Nigg BM. 2021. Developing a Virtual Coaching System for 
Hockey Study 3: Validation. Report to CCM, Scorched Ice.

Hoitz F, Vienneau J, Subramanium A, Nigg SR, Nigg BM. 2021. Developing a Virtual 
Coaching System for Hockey Study 2: Skill Metrics. Report to CCM, Scorched Ice.

Honert EC, Cigoja S, Wallnoefer E, Nigg SR, Nigg BM. 2021. Quantification of the 
Biomechanical Benefits of Prefabricated Vulcanized Rubber Flooring. Report to 
Mondo.

Matijevich E, Behling AV, Subramanium A, Honert E, Vienneau J, Nigg SR, Nigg BM. 
2021. Marketing Support for a “Hollow” Shoe Design Phase II. Report to Li Ning.

Matijevich E, Moghadam NK, Vienneau J, Nigg SR, Nigg BM. 2021. “Rolling Bar” 
Concept Evaluation. Report to Li Ning.

Stefanyshyn D, Wannop JW. 2021. Basketball Endurance. Technical Report for adidas 
Concept Excellence. 

Stefanyshyn DJ, Esposito M, Wannop JW. 2021. Evaluation of X22 Soccer Shoes. 
Technical Report for adidas Future Team.

Vienneau J, Cigoja S, Honert E, Nigg SR, Nigg BM. 2021. ON Cloud Swift: Competitor 
Evaluation. Report to ON.

Vienneau J, Honert E, Nigg SR, Nigg BM. 2021. Biomechanical Competitor Evaluation of 
a Prototype Activity Shoe. Report to FitFlop.

Vienneau J, Nigg SR, Nigg BM. 2021. Reliability and repeatability evaluation of 
XSENSOR’s foot pressure system: An executive summary. Report to XSENSOR.

Wannop JW, Barrons Z, Esposito M, Clermont C, Culo M, Dominguez E, Stefanyshyn D. 
2021. Female Forefoot Bending Stiffness. Technical Report for adidas Future Team.

Wannop JW, Crawford R, Trauma R, Barrons Z, Clermont C, Stefanyshyn DJ. 2021. 
Evaluation of Techfit Prototypes. Technical Report for adidas Future Team.

Wannop JW, Esposito M, Barrons Z, Stefanyshyn DJ. 2021. Mechanical Traction of Wet 
Non-infilled Artificial Surfaces. Technical Report for FieldTurf Inc.

TECHNICAL REPORTS TECHNICAL REPORTS
Wannop JW, Esposito M, Smith E, Kowalchuk S, Barrons Z, Stefanyshyn, D. 2021. 

Evaluation of Power Prototypes. Technical Report for adidas Concept Excellence.

Wannop JW, Esposito M, Smith E, Stefanyshyn DJ. 2021. Future of Endurance: Influence 
of Cushioning and Geometry on Running Biomechanics and Perception. Technical 
Report for adidas Future Team.

Wannop JW, Esposito M, Stefanyshyn DJ. 2021. Mechanical Traction of Fibre Sprays. 
Technical Report for FieldTurf. 

Wannop JW, Esposito M, Stefanyshyn DJ. 2021. Mechanical Traction of Natural and Wet 
Artificial Surfaces during Rugby Scrums. Technical Report for FieldTurf.

Wannop JW, Kowalchuk S, Smith E, Culo M, Stefanyshyn D. 2021. Synthetic Turf Testing: 
Phase 2. Technical Report for Biocore. 

Wannop JW, Kowalchuk S, Smith E, Esposito M, Stefanyshyn D. 2021. Mechanical 
Traction of Artificial Surfaces During Rugby Scrums. Technical Report for FieldTurf.

Wannop JW, Kowalchuk S, Smith E, Stefanyshyn DJ. 2021. Influence of Turf Fibers on 
Mechanical Traction of Artificial Turf Surfaces. Technical Report for FieldTurf.

Wannop JW, Smith E, Esposito M, Clermont C, Stefanyshyn DJ. 2021. 4D Shear: Phase 
3 Influence of Midsole Shear on Peak Braking Forces and Foot Acceleration. 
Technical Report for adidas Future Team.

Wannop JW, Smith E, Stefanyshyn DJ. 2021. Foot Sensitivity and Insole Selection. 
Technical Report for Superfeet. 
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KEYNOTE AND INVITED LECTURES
Federico S. 25th International Congress of Theoretical and Applied Mechanics. 

Italy, Virtual Event. August. (Keynote)

Federico S. SES Biotechnology and Allied Sciences Symposium. Lakehead 
University, Canada. August. 

Federico S. Advanced Fibrous Material Autumn School. Amirkabir University of 
Technology, Iran. December. 

Edwards WB. Towards the real-time monitoring of tendon strain and cumulative 
damage to minimize the risk of patellar tendinopathy. NBA/GE Collaboration 
– Strategic Advisory Board Meeting. October.

Edwards WB. Predicting the mechanical fatigue of bone and bones. 
Neuromechanical Performance Research Lab, University of Guelph. Virtual 
Event. June.

Edwards WB. Running injuries as a fatigue failure process. 3rd Annual Symposium 
on Sport Sciences, Aalborg University, Denmark. Virtual Event. June.

Emery CA. Concussions Prevention in Youth Team Sports: Evidence informing 
best practice and policy across five high risk concussion sports. IOC World 
Conference on Prevention of Injury & Illness in Sport. Monaco. November.

Emery CA. Injury Prevention in Youth Sport. Why are we so afraid of change? 
IOC World Conference on Prevention of Injury & Illness in Sport. Monaco. 
November. (Keynote) 

Emery CA. Injury Prevention in Youth Sport: Where does the future lie? IOC World 
Conference on Prevention of Injury & Illness in Sport. Monaco. November. 

Emery CA. Opportunities for the Prevention of Injuries and their Consequences in 
Youth Sport. 2021 Sport Medicine Australia Conference. Melbourne, Virtual 
Event. October. (Keynote)

Emery CA. Prevention of Concussion. 8th Annual Concussion Research 
Symposium, Canada Concussion Centre. Toronto, Virtual Event. February. 
(Keynote)

Emery CA. SHRed Concussions: Surveillance in High Schools and Community 
Sport to Reduce Concussions and their Consequences. University of 
Michigan Concussion Centre, Center for Education of Women. Virtual Event. 
April.

Emery CA. SHRed Concussions: Surveillance in High School and Community Sport 
to Reduce Concussions and their Consequences in Youth. 5th Annual Injury 
Prevention Symposium, Steadman Philippon Research Institute and the 
United States Olympic and Paralympic Committee. Colorado, Virtual Event. 
April. (Keynote)

Emery CA. Targets for the Prevention of Injuries and their Consequences in Youth 
Sport. Pediatric Research in Sports Medicine Society (PRiSM) 8th Annual 
Meeting. Virtual Event. January. (Keynote)

Emery CA. Targets for the prevention of injuries and their consequences in youth 
sport.  Wood Forum 2021: Sports Injury Prevention. Virtual Event. November.

Emery CA. Transforming Sport Experience Through Prevention. Canadian 
Academy of Sport and Exercise Medicine (CASEM). Virtual Event. May. 
(Keynote)

Emery CA. What next? Translation of surveillance data into action: Informing best 
practice and policy. American College of Sports Medicine (ACSM) Annual 
Meeting, World Congress on Exercise is Medicine, and World Congress on 
the Basic Science of Exercise in Regenerative Medicine. Virtual Event. June.

Herzog W. Basic muscle mechanics and selected applications in sport. 
International Sport Sciences Conference. Lisbon, Portugal, Virtual Event. July. 
(Keynote)

Herzog W. Huxley’s Missing Filament. King’s College. London, UK, Virtual Event. 
June. (Keynote)

Herzog W. Muscle mechanics: from molecules to function. University of Sao 
Paulo, Brazil. 2021.

Herzog W. Recent observations on the molecular mechanisms of muscle 
contraction. 11th International Conference on Biomedical Engineering and 
Technology. Tokyo, Japan, Virtual Event. March. (Keynote)

Herzog W. The distribution problem in biomechanics and motor control: how 
can we measure, predict and validate in vivo muscle forces? Congress of the 
International Society of Biomechanics. Stockholm, Sweden, Virtual. July.

Herzog W. The forgotten filament: Titin’s contribution to active force production 
in muscle. Monday Muscle Seminar (M&MS), Médecine Sorbonne Université. 
Paris, France, Virtual. May.

Herzog W. The many faces of knee joint osteoarthritis. The Science and 
Environmental Studies Biotechnology & Allied Sciences Symposium. Thunder 
Bay, Canada, Virtual Event. August. (Keynote)

Herzog W. The past, present and future of biomechanics. The Science and 
Environmental Studies Biotechnology & Allied Sciences Symposium. Thunder 
Bay, Canada, Virtual Event. August.

Herzog W. The role of titin in muscle contraction and active force production. 
Society for Orthopedics and Traumatology in Sports Medicine. Basel, 
Switzerland, Virtual Event. July. (Keynote)
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Herzog W. The three-filament sarcomere model: titin-actin-myosin interaction 
and force production. French Society for Biomechanics. St. Etienne, France, 
Virtual Event. October 2021. (Keynote)

Herzog W. What’s Titin got to do with it: evidence of Titin’s contribution to force 
regulation in skeletal muscle. Brigham Young University. Utah, USA. February.

MacInnis, MJ. Strategies to augment and assess skeletal muscle oxidative capacity 
in humans. Research Revealed, University of Alberta. March.

MacInnis, MJ. Altitude: Physiology, Exercise, Training, and Illness. Faculty of 
Kinesiology, University of Calgary.

MacInnis, MJ. Interval training: From physiology to practice. University of Calgary.

MacInnis, MJ. Exercise physiology at altitude: Acute detriments and chronic 
benefits. University of Regina.

Reimer RA. Role of prebiotics in chronic disease management. Canadian Nutrition 
Society Annual Conference. April. (Keynote)

Reimer RA. Role of prebiotics in chronic disease management. Canadian Nutrition 
Society Annual Conference. April. (Keynote)

MacInnis, MJ. Strategies to augment and assess skeletal muscle oxidative capacity 
in humans. Research Revealed, University of Alberta. March.

MacInnis, MJ. Altitude: Physiology, Exercise, Training, and Illness. Faculty of 
Kinesiology, University of Calgary.

MacInnis, MJ. Interval training: From physiology to practice. University of Calgary.

MacInnis, MJ. Exercise physiology at altitude: Acute detriments and chronic 
benefits. University of Regina.
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