=)
=
"
%
&)
| -
=
(e
®
c
@
s
©
=
=
%
c
®
&
=
L

injury

physical performance &
prevention

[THE SCIENCE OF SPORTS

Karim Abdel-Malek
Kevin Kregel
Landon Evans






medicine.uiowa.edu

Modeling

Simulation

Analysis

umu> /
U4~

NI

b

]Il]_]l CARVER COLLEGE OF MEDICINE



pleoayseq v

>
=
g
E
A

 odod ol

Stair Ascend Stair Descend

Stair Ascend Stair Descend Steep Steep

Vertical Jump Ladder Climb
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« Majority of injuries (~ 86.5%) are non-battle injuries.
* In 2006 (Hauret, et al.) reported 743,547 MSK injuries
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Reduce injuries

Human
Performance
Protection
Sustainment

m CARVER COLLEGE OF MEDICINE




Knee Model

CHANGING MEDICINE.
CHANGING LIVES.”
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Name Quantity \Weight g
3

? Total By Group . . g

Clothing 10 983 Z

Equipment ] 39 H

Additional ltems: 0 0 §

) Clothing

USMC_R boot 1 205 X

Knee_pad R 1 05 X

Elbow_pad L 1 05 X

Frog.glove R 1 0.165 X

Frog_glove 1 0.165 X

EFCE shint 1 12 X

Elbow_pad R 1 05 X

USMC_L boot 1 25 X

Knee_pad L 1 05 X

EFCE_pants 1 2 X

A | Equipment

MTV Vest M 1 437 X

Ammo Pouch 1 19 X

Tourniquet 1 013 X

First Ald Kt 1 i X

USMC Assault Pack 1 2208 X

A Additional Items

w List)
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Multiple

terrain

options\
Different

fitness
levels

Walking —

inclines

Walking /

Speeds
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USARIEM Heat Strain

Recommendations

) Energy E»

Max Work . cevn... 5282 min
Max Water e e B P 0
Work RestCycle ........... 0.2 gt/hr
Work Rest Cycle Wtr . . ....... Oqt/hr
Rest Water ....... S DN
Heat Casuality . ..............100%
Estimated Recovery.......... 7.1 min

Environmental Conditions

) Environmental Factors

Temperature . .. ......v.v... 2L0S
Relative Humidity ..........
WindSpeed ..............

Mean Radiant Temp

Altitude. . . .

Standing Slow-Moderate Moderate
0.0 m/s 0.9 m/s 1.389 m/s

Energy

Moderate-Fast
1.7 m/s

;opyﬁght ©2013 by Ur_\fversjty of Towa Virtua

expenditure
and other
physiology
parameters as
outputs

Environmental
conditions
(heat, humidity,
wind, altitude)
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Physiological Performance
 Heart rate

Energy expenditure

Perceived exertion

Hydration status

O, consumption & work capacity

« Thermal outputs (core temperature)
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CHANGING MEDICINE.
CHANGING LIVES."”

Top body areas injured

Body areas injured during _
12-mo deployment to Afghanistan In sports
Low back . Knee
o Ankle

Knee
Shoulder / Hand
Head / Head
/ Face

Ankle
Hand Heel
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Process of

Operations Step 1:
Assessment

Step 4.
Monitoring &

Step 2.

Evaluation Diagnosis

Step 3:
Intervention
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CHANGING MEDICINE.
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Monitoring
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to be like reality
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Monitoring

“The responses from any training will
not result in readily predictable fithess
outcomes.” JOHN KIELY



L

medicine.uiowa.edu 19 ﬁ CARVER COLLEGE OF MEDICINT



MONITORING

< ™

Dosage of Work  Athlete Response
- Physical

Psychological

Technical

Training and

Competition Load Performance

Life Load

. Tactical
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CHANGING MEDICINE.

IOWA M O n ItO rl n g ™ CHANGING LIVES.”

Some ways we utilizing monitoring to better support our student-athletes

INTERNAL EXTERNAL

. . . UNIVERSITY oF [OWA
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INTERNAL Applications

medicine.uiowa.edu

Duration of Sleep:

Rate the quality of your sleep:

Rate your nutrition from yesterday:

Rate your level of fatigue:

Rate your level of stress:

School Stress:

Wellness Composite Score:

Comments:

None 8+ Hours

Didn't Sleep Not Interrupted And Excellent

0-1 Meals, No Snacks, <2 Cups Fluid
3 Meals, 2-3 Snacks, >10 Cups Fluid

Severe None

Severe None

Severe None
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INTERNAL Applications

945 ms 895 ms 932 ms 908 ms

v
v
v
v

omecaQuve
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INTERNAL Applications

Vastus Lateralis Rectus Fermoris

Vastus Medialis
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INTERNAL Applications

100 220 100 220

a0 le] a0 200
80 180 80 180 _
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EXTERNAL Applications
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CHANGING MEDICINE.
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EXTERNAL Applications
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EXTERNAL Applications

Bench Press - Bands ?

n NRL Squad 2016 B =4 !

DATE TIME SETS REPS WEIGHT Mean Velocity (m/s

Hodgson Josh g/ 9
93.00kg [N

INE Graph Mean Velocity (m/s)
AV:1.10

‘ J ’ 12/08/2016 12:12:37 33 4 60.00
N

3

2. ( . 1
r' o Mean Velocity (m/s) (
N7

‘ l TARGET: 1.47~1.55 / AV: 1.45
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Subject 1

:C\/geei,gﬁtender MAL UM TERM I NUS Propensity for Injury

- Strength

Physiological performance

- Flexibility
- Physiol . . e : ;
Traning Load Analytical Injury-Prediction Biomechanical

- Past injuries simulation framework performance and

Heuristics

Intuition

Motion Signals
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