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AU WRC acts as a catalyst for change, bringing together researchers; Military and
tactical personnel, government, and commercial partners with the goal of

improving equipment, health, performance and wellness of our Service Members,
tactical responders, Veterans and Families



http://www.education.auburn.edu/about-the-college/school-of-kinesiology/warrior-research-center/
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Environmental Questions

« How can we keep them safe?¢
_ 28  How well do Tacftical Athletes perform in the heat/colde
N  What is the best way to cool/warm them?e
* |s there a work/rest ratioe Will they use it¢
 How does clothing and equipment impact heat/cold
performance / safetye
« How does acclimatization worke Can we test forit?
« Can current cooling methods make things worse?
“=5 » How does the heat/cold impact performance?
: « How does the environment impact decision making and
response time?




Sample Publications

Neal F*, Bordonie N*, Miller, MM, Agostinelli PH,* Sefton
JM. Assessing the Validity of a Core Temperature
Monitoring Tool for Tactical Athletes. Int J of Occ and Env
Safety; 8 (2) 2024. doi: https://doi.org/10.24840/2184-
0954-008.002-002379.

Agostinelli PJ,* Linder BA,* Frick KA,* Bordonie NC,* Neal
FA,* Sefton JM. Validity of Heart-Rate Derived Core
Temperature Estimation During Simulated Firefighting.
Scientific Reports. 13: 22503, 2003. DOI: 10.1038/s41598-
023-49929-x .

Hirschhorn R., DadeMatthews O,* Sefton, JM. Exertional
heat stroke knowledge and management among
emergency medical service providers. Int. J. Environ. Res.
Public Health. 2021; 18, 5016.

doi: 10.3390/ijerph18095016

Games KE, Winklemann ZK, McGinnis KD, McAdam JS,
Pascoe DD, Sefton JM. Functional performance of
firefighters after exposure to environmental conditions
and exercise. Journal of Athletic Training; 2020; 55(1).
doi: 10.4085/1062-6050-75-18.



https://dx.doi.org/10.3390%2Fijerph18095016
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Standard load for Soldiers and

Marines in Irag and Afghanistan
was 60-120 lbs

Firefighters 20 — 100+ lbs
Police carriage weight 25-30 Ibs

Helmets create neck/shoulder
Issues for all factical athletes

Neck, shoulder and back pain
are common

Equipment not designed for
females or smaller males



Sample Publications

* Lyons KD, * Coker J,* Parks A,* DadeMatthews O, * Zabala M,
Sefton JM. Core and whole body vibration exercise influences
muscle sensitivity and posture during a military foot march. Int.
J. Environ. Res. Public Health. 2021; 18(9): 4966.

DOI: 10.3390/ijerph18094966

 Radzak KN, Sefton JM, Timmons MK, Lopp R, Stickley CD, Lam
KC. Musculoskeletal Injury in Reserve Officers'Training Corps: A
Report from the Athletic Training Practice-Based Research
Network. Orthopaedic Journal of Sports Medicine. 2020; 8 (9).
2325967120948951.

e Strube EM*, Sumner A*, Kollock R, Games K*, Lackamp MA¥*,
Mizutani M*, Sefton JM. The effect of military load carriage on
postural sway, forward trunk lean, and pelvic girdle motion.
International Journal of Exercise Science. 2017; 10(1) 3.
PMCID:PMC5213736

 Hanks M,* Sefton JM, Oliver G. Neck kinematics and
electromyography while wearing head supported mass during
running. Aerosp Med Hum Perform. 2018; 89(1):9-13.
DOI:10.3357/AMHP.4955.20138.



https://doi.org/10.3390/ijerph18094966
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Optimization




How do environmental
factors impact physical and
cognitive performance?

What is the current wellness
of our tactical athletes?¢

- How can we help them
improve given the job,
resource and time
constraintse

What are the best ways 1o
start ROTC Cadets off right in
their careers?

How does
equipment/clothing mpact
performance in the
heat/colde




Sample Publications

Frick KA.* Agostinelli PH,* Harris M,* Swinford J,* Mobley CB, Sefton JM. Age-
Related Declines in Health and Fitness among Law Enforcement Officers Compared
to Population Norms. Healthcare , 12(7), 714, 2024.

Agostinelli PJ,* Braxton AL,* Frick KA,* Sefton JM. Anthropometrics Impact Army
Somg%tz Fiécgczesis Test Performance in Reserve Officer Training Corps Cadets. Mil Med.
sac202, .

Agostinelli PJ, Bordonie NC, Robbins AM, Jones PL, Reagan LF, Mobley CB, Miller

" Murrah WM, Sefton JM. The impact of fitness on performance, exertion, and
cognition during simulated firefighter occupational tasks. J Functional Morphology
and Kinesiology. 2025. April 11;10(2)129. doi: 10.3390/jfmk10020129

Agostinelli PJ, Bordonie NC, Linder BA, Robbins AM, Jones PL, Reagan LF, Mobley CB,
Miller MW, Murrah WM, Sefton JM. Impact of acute exercise on performance and
physiological stress during simulated firefighter occupational tasks. Scientific
Reports. 2024; 14:29778. DOI : 10.1038/s41598-024-81015-8

Agostinelli PJ,* Bordonie NC,* Linder BA,* Robbins AM, Jones PL,* Reagan LF,*
Mobley CB, Miller MW, Murrah WM, Sefton JM. Acute exercise impacts heart rate
variability but not cognitive flexibility during subsequent simulated firefighter
8%%%%6180”6” tasks. Eur J Appl Physiol; 2024. https://doi.org/10.1007/s00421-024-

Agostinelli PJ, Hirschhorn RM, Sefton JM. Exercise Habits and Resources for

Southeastern United States Firefighters. ] Occupational and Environmental
Medicine. 1;65(e351-e357 2023. PMID: 36914371 DOI:
10.1097/J0M.0000000000002822.

Parks AG, Murrah W., Weimar W., Zabala M, McHenry P., Bingham D., Giordano K.,
Sefton JM. Impact of two types of fitness |orograms on Soldier physical fitness. Int J
Ex Sci.15(4):1326-1346. 2022. https://digitalcommons.wku.edu/ijes/vol15/iss4/30

Lyons KD,* Parks A,* DadeMatthews O,* Zandieh N,* McHenry P,* Games KA,

oodlett, M, Murrah W, Roper JA, Sefton JM. Core and whole-body vibration
exercise improves military foot march performance. Military Med. 2021; July. PMID:
34259328 DOI: 10.1093/milmed/usab294



https://doi.org/10.3390/jfmk10020129
https://doi.org/10.1007/s00421-024-05650-9
https://doi.org/10.1007/s00421-024-05650-9
https://digitalcommons.wku.edu/ijes/vol15/iss4/30

Injury
Prevention,
Treatment,

Rehabilitation




What factors lead to injury¢
How can we predict injury?
- Can we prevent theme

How can we speed RTD?

- Without increase repeat
INjury?

If we see issues sooner, can we
RTD fastere
> YES Il

How can we personalize

Intferventions instead of one size
fits alle




Sample Publications

Lyons KD, Parks A, DadeMatthews O, Zandieh N, McHenry P, Games KA, Goodlett, M, Murrah
W, Roper JA, Sefton JM. Vertical and side-alternating whole body vibration platform
parameters influence lower extremity blood flow and muscle oxygenation. Vibration. 2022;
5(3) 557-567. doi.org/10.3390/vibration5030031

DadeMatthews O,* Neal F,* Agostinelli P,* Oladipupo O,* Hirschhorn R, Wilson A, Sefton JM. A
Systematic Review and Meta-analysis on the Effects of Whole-body Vibration on Bone Health:.
Complementary Therapies in Medicine. 2022; May; 65: 102811. doi:
10.1016/j.ctim.2022.102811

Sefton JM, McAdam J*, Lohse K. Prediction of Injuries and Injury Types in Army Basic Training,
Infantry, Armor, and Cavalry Trainees Using a Common Fitness Screen. Journal of Athletic
Training. 2016;51:849-857. DOI: 10.4085/1062-6050-51.9.09

Kollock R*, Andrews C*, Elliott T*, Games K*, Wilson A, Sefton JM. A meta-analysis to
determine if lower extremity muscle strengthening should be included in military knee-
overuse injury-prevention programs. Journal of Athletic Training. 2016;51:919-926. DOI:
10.4085/1062-6050-51.4.09

Games K*, Sefton JM, Wilson A. Whole-body vibration and blood flow and muscle oxygenation:
A meta-analysis. Journal of Athletic Training. 2015;50:542-9. DOI: 10.4085/1062-6050-50.2.09

« Games K*, Lakin J, Quindry J, Weimar W, Sefton JM. Prolonged restricted sitting effects in UH-
60 helicopters. Aerospace Medicine and Human Performance. January (1st Quarter/Winter)
2015. DOI: 10.3357/AMHP.4092.2015

- Games K*, Sefton JM. Whole-body vibration influences lower extremity circulatory and
neurological function. Scandinavian Journal of Medicine and Science in Sports. 2013;23:516-
23.DOI: 10.1111/j.1600-0838.2011.01419.x

Sefton JM, Yarar C*, Berry J. Massage therapy produces short-term improvements in balance,
neurological and cardiovascular measures in older persons. International Journal of
Therapeutic Massage and Bodywork 2012;5:16-27.

Games K*, Sefton JM. Whole-body vibration influences lower extremity circulatory and
neurological function. Scandinavian Journal of Medicine and Science in Sports. 2011; 23(4)
516-523. DOI: 10.1111/j.1600-0838.2011.01419.x

Sefton JM, Games K*. Effects of balance training in individuals with CAl. Lower Extremity
Review. 2011;3:31-35.



https://doi.org/10.4085/1062-6050-51.9.09
https://doi.org/10.4085/1062-6050-51.4.09
https://doi.org/10.4085/1062-6050-50.2.09
https://doi.org/10.3357/AMHP.4092.2015
https://doi.org/10.1111/j.1600-0838.2011.01419.x
https://doi.org/10.1111/j.1600-0838.2011.01419.x
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Sample Publications

* Games K*, Lakin J, Quindry J, Weimar W, Sefton JM.
Local pressure application effects on discomfort,
temperature, and limb oxygenation. Aviation, Space
and Environmental Medicine. 2016; 87 (8), 697 —
703. DOI: 10.3357/AMHP.4516.2016

* Kollock RR*, Games K*, Wilson A, Sefton JM.
Vehicle ride exposure and spinal musculature
fatigue in military warfighters: a meta-analysis.
Journal of Athletic Training. 2016;51(11):981-990.
DOI: 10.4085/1062-6050-51.9.13

* Kollock R*, Games K*, Sefton JM. Effects of vehicle-
ride exposure on cervical pathology - a meta-
analysis. Industrial Health. 2015. DOI:
10.2486/indhealth.2014-0156

* Games K*, Sefton JM. Tissue changes during
operational load bearing conditions of the UH-60
Black Hawk helicopter using high field magnetic
resonance imaging. Aerospace Medicine and
Human Performance. June 2015. DOI:
10.3357/AMHP.4227.2015



https://doi.org/10.3357/AMHP.4516.2016
https://doi.org/10.4085/1062-6050-51.9.13
https://doi.org/10.2486/indhealth.2014-0156
https://doi.org/10.3357/AMHP.4227.2015

Exoskeletons
and
Prosthetics




Sample Publications

- Monaghan PG, Knight AD, Brinkerhoff S. Dearth C,
Hendershot BD. Sefton JM, Zabala M, Vazquez A,
Shannon D, Crumbley D, Roper JA.
Characterization of ankle-foot prosthesis
prescription patternsin U.S. Service members
following unilateral transtibial amputation.
Frontiers in Rehabilitation Science. 2023; Aug
25;5:1235693.

DadeMatthews O,* Roper JA, Vazquez A*
Shannon DM, Sefton JM. Virtual assessment of
functional mobility in lower extremity prosthesis
clients: an exploratory study. Archives of
Rehabilitation Research and Clinical Translation.
2024; 6(3). 100355.

DadeMatthews O, Roper JA, Vazquez A, Shannon
DM, Sefton JM. Prosthetic device and service
satisfaction, quality of life, and functional
performance in lower limb prosthesis clients.
Prosthetics and Orthotics International. 2023; 10 -
1097. DOI: 10.1097/PXR.0000000000000285

- Sefton JM, Neal FA,* Bordonie NC,* Agostinelli PJ,*
Whitley PE, Hogue J, Pickle NT, Sedberry K,Taylor
A, Haering C, Zehnbauer TP, Register A, Roos PE.
The impact of a commercial lower extremity
exoskeleton on metabolic load, perceived
exertion, and physiological response to a
challenging military relevant task: a randomized
cross-over pilot study. PLOS1 2025 Jan
24;20(1):e0314613.2025. doi:
10.1371/journal.pone.0314613. PMID: 39854361;

PMCID: PMC11761108.







Sample Publications

* McAdam JS,* McGinnis K. * Ory R,* Young K, Frugé A,
Roberts M, Sefton JM. Whey protein supplementation
effects on body composition, performance, and blood
biomarkers during Army initial entry training. Frontiers of
Nutrition. 2022; 9. doi.org/10.3389/fnut.2022.807928

* Sefton JM. McGinnis KD,* Beck DT, Haun CT,* Romero MA, *
Mumford PW,* Robertson PA,* Young KC, Roberts MD,
McAdam JS.* Markers of bone health and impact of whey
protein supplementation in Army initial entry training
Soldiers: a double-blind placebo-controlled study. Nutrients.
2020; 12(8), 2225. doi: 10.3390/nu12082225

*  McGinnis KD,* McAdam JS,* Lockwood CM, Young KC,
Roberts MD, Sefton JM. Impact of protein and carbohydrate
supplementation on musculoskeletal injuries in army initial
entry training soldiers. Nutrients;2018; 10(12).
doi.org/10.3390/nu10121938.

* McAdam JS’, McGinnis KD, * Ory, RL,* Young, KC, Fruge’ AD,
Roberts MD, Sefton JM. Estimation of energy balance and
training volume during Army Initial Entry Training. Journal of
the International Societg 8f Sports Nutrition. 2018; 15(15).
doi.org/10.1186/s12970-018-0262-7

* McAdam JS,* McGinnis KD,* Beck, DT>f< Haun, CT,* Romero,
MA,* Mumford, PW,* Robertson, PA,

. Youné KC, Lohse KR, Lockwood, CM, Roberts MD, Sefton
JM. Effect of whey protein supplementation on physical
performance and body composition in Army initial entry
trainin%soldiers. Nutrients 2018; 10(9). DOI:
10.3390/nu10091248.



https://dx.doi.org/10.3390%2Fnu12082225
https://doi.org/10.1186/s12970-018-0262-7
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Additional Resources

School of Kinesiology Capabilities

Muscle, Vascular and Cardiovascular Physiology and Biochemistry

Neuromechanics and Motor Control

Nutrition and fueling research

Sport and Injury Biomechanics and Movement

Thermal and Infrared Imaging

Molecular and Applied Sciences

Dual Energy X-Ray Absorptiometry (DXA)

Peripheral Quantitative Computed Tomography (pQCT)

Environmental Chamber (12°x12’; -40C to 160C; 10-80 % RH)

Exercise Motivation and Adherence, sports psychology and mindfulness

Human and Animal models

Wet lab, blood biomarkers, muscle biopsy, mitochondria, in-house
capabilities

(2026 - AU School of Kinesiology School of Physical Therapy)

AU Collaborators

23

Magnetic Resonance Imaging Center (MRI); 3T and 7T capabilities and coil
development engineering support

Genomics and Sequencing, NMR and Mass Spectrometry

VCOM Medical School; Schools of Pharmacy and Nursing

College of Veterinary Medicine, research, canine detection and sports
performance

College of Nursing

Nutrition

College of Engineering

Department of Aviation

AU Athletics and Sports Medicine

ROTC

AU Huntsville Research Center
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