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PHYSIOLOGY 101
Bone Structure and Metabolism

Articular cartilage

Cancellous bone Marrow cavity

[ Epiphyseal plate ]




PHYSIOLOGY 101

Endocrine/Hormone Response
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PHYSIOLOGY1
Endocrine/Hormone Response
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PHYSIOLOGY 101
Skeletal Muscle Fiber Types

Type |

L G{t26é GOAI
Bright red in color
Fatigue slowly

Oxidative Phosphorylation

3000 m SC
5000 m
10,000 m
Marathon




PHYSIOLO@Y)1
Skeletal Muscle Fiber Types

Typella

AClaawéik G 6 A GOK
Pale red in color
Fatigue slowly

Glycolysis (lactate)
/f Oxidative Phosphorylation

400 mH
800 m
1000 m
1500 m




PHYSIOLOGY 101
Skeletal Muscle Fiber Types

Typellx

GCIl aidée
White in color
Fatigue quickly

ATP / CP
Glycolysis (lactate)

60 m
100 m
100mH/110 mH
200 m
400 m
LJ, TJ, PV
SP, D, J, HT
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PHYSIOLOGY 101

Fe atom structure
The Atomium
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Stage 1: IROINWEPLETION

COLLECTED: NOT GIVEN REPORTED: 07/17/2004  PAGE: 1
REQUESTS RESULTS UNITS REFERENCE RANGES  LOC
FERRITIN, SERUM 7 NG /ML 10-154 DE
IRON & TIBC, SERUM
IRON, SERUM 63 MCG /DL 35=175 DE
IRON BINDING CAPACITY 386 MCG /DL 250-400 DE
% SATURATION 16 % 15-50 DE
CBC (INC. DIFF & PLT)
WBC 6.2 THOUS/MCL  3.8-10.8 DE
RBC 4.50 MILL/MCL 3.80-5.10 DE
HEMOGLOBIN 198 GM/DL 11.7-15.5 DE
HEMATOCRIT 40.7 % 35.0-45.0 DE
McV 90.4 Fi 80.0-100.0 DE USA CYCLI NG
MCH 30.1 PG 27.0-33.0 DE
MCHC 33.3 GM/DL 32.0-36.0 DE
RDW 14.9 % 11.0-15.0 DE |
PLATELET COUNT 288 THOUS/MCL  140-400 DE Fema e
MPV 8.0 FL 7.5-11.5 DE
ABSOLUTE NEUTROPHILS 2730 CELLS/MCL  1500~-7800 DE 22 yr
ABSOLUTE LYMPHOCYTES 2877 CELLS/MCL  850-3900 DE
ABSOLUTE MONOCYTES 434 CELLS/MCL  200-950 DE
ABSOLUTE EOSINOPHILS 87 CELLS/MCL  0-500 DE
ABSOLUTE BASOPHILS 12 CELLS/MCL  0-200 DE
NEUTROPHILS 45.0 % 457 DE
LYMPHOCYTES 46.4 % e DE
MONOCYTES 70 % &3 DE e
EOSINOPHILS 1.4 % gl DE -y
BASOPHILS 0.2 o G 1d DE ?_,"'"""'"'




Stage 2: IROINEFICIENT NONEMIA (IDNA)

REQUESTS

FERRITIN, SERUM

IRON & TIBC, SERUM

IRON, SERUM
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IRON SUPPLEMENTATION
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IRON SUPPLEMENTATION
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Impact of Iron Depletion Without Anemia on Performance SRS
in Trained Endurance Athletes at the Beginning of a Training NG
Season: A Study of Female Collegiate Rowers

Diane M. DellaValle and Jere D. Haas International Journal of Sport Nutrition and Exercise Metabolism, 2011, 21, 501-506
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From CHILDHOOD to ADOLESCENCE to ADULI{)(

Pre-Puberty
Age6-10

Aslow and balanced
developmentwhen
the function of
some organs
becomes more
efficient.

Puberty
Age 1113

Fast growth and
developmentn height,
weight, and the
efficiency of some
organs. Sexual
maturation with change

in interests and
behaviors

PostPuberty /

Adolescence
Age 1418

A slow, balanced and

proportional

developmentwith
functional maturation.

Young Adulthood
Age 1925

Full growth and
maturation of
physiological and
physical traits.Athletic
and psychological

potentials are
maximized.

D
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Talent ID + Development
Stage 1. Ag&roup Competition
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Talent ID + Development
Stage 2. High School (13 yr)




Talent ID + Development
Stage3:. University ((7-21yr)




Talent ID + Development
Staged. PostUniversity & Professional22+ yr)
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Portland, OR
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INCREASED RISK of INJURY: Skeletal (Stress Fractyr

Articular cartilage

Cancellous bone Marrow cavity

[ Epiphyseal plate ]
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Epiphysis
Head

H
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INCREASED RISK of INJURY: Skeletal (Stress Fractyr

COMPRESSION




INCREASED RISK of INJURY: Skeletal (Stress Fractyr
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INCREASED RISK of INJURY: Skeletal (Stress Fractyr

Lower lumbar spine

Anterior hip/groin/thigh

Anterior knee

Anterior lower leg

Medial ankle

Metatarsals

Big toe




INCREASED RISK of INJURY: Fe&spalafic

Normal bone matrix Osteoporosis

T -_Female
Arainr] @ Athlete




Fractures in Relation to Menstrual Status and Bone Parameters in Young Athletes

Kathryn E. Ackerman, Natalia Casmkoloff Giovanna DéNardo Maffazioli, Hannah Clark, Hang Lee, aNthdhusmitaMisra

Medicine and Science in Sports and Exerc4,4.

Percentage of Fractures
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Medicinem& Science
p=0.0002 @ess Fr@ Sports & Exercise

® Non Stress Fracture
M Stress and Non-Stress

Fractures
_'Unknown Fracture Type
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INCREASED RISK of INJURY: Psychological

SPORT SPECIALIZATION

Extremely high training load (adult level)
Extremely high time demands
Frequent competition and travel
High/Unrealistic performance expectations from coach/parents
Perfectionist personality

Injury and/or . Burnout
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INCREASED RISK of INJURY: Prevention

Conservative Training Load

(Volume, Intensity, # D/W)

Resistance Training

52y Qi

IFemaIe Athle

Be Knowledgeable

h @S NA OK S R ¢t Surfacé Hraining
(or # Events in Meet)

,H\
=

te Triad &/

of Symptoms

$

Orthotics / Arch Supports

Aquatic Training

The body itself makes
vitamin D when it is
exposed to the sun £
< ?—4 !.
-y
3 ¥
)
Cheese, butter,
margarine,
fortified milk, ‘:

fish, and fortified
cereals are food sources
of vitamin D

Vitamin D Health
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Sport Diversification Sport Specialization

CHILD ADOLESCENT ADOLESCENT YOUNG ADULT
Pre-Puberty Puberty Post-Puberty Maturity
Age 6-10 Age 11-14 Age 15-18 Age 19-25

Speed 1: Central Nervous System (qguickness, change of direction, segmental speed, agility) Istvan Balyi
Richard Way

Speed 2: Anaerobic power + Anaerobic capacity (interval training) ol iggs
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Sport Diversification

Sport Specialization

|

Speed 2 Anaerobic power + Anaerobic capacity (interval training)

CHILD ADOLESCENT ADOLESCENT YOUNG ADULT
Pre-Puberty Puberty Post-Puberty Maturity
Age 7-11 Age 12-13 Age 13-18 Age 19-25
LONG-TERM
Speed 1:Central Nervous System (quickness, change of direction, segmental speed, agility) Richord Wey

Colin Higgs




SPECIALIZATION vs DIVERSIFICATION

k.

Outliers
@

'He STORY or SUCCESS

MALCOLM
GLADWELL

( The Tipping Point woa Blink
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SPECIALIZATION vs DIVERSIFICATION




SPECIALIZATION vs DIVERSIFICATION

1st Olympic Medal: agel9
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SPECIALIZATION vs DIVERSIFICATION

Team USA swimmers who specialized early (< 12 yr)
spent less time on the US National/Olympic Team
than swimmers who specialized later (> 16 yr).

Team USA swimmers who specialized early (< 12 yr)
retired from the sport significantly earli¢han
swimmers who specialized later (> 16 yr).




Sports-Specialized Intensive Training e
and the Risk of Injury in Young Athletes Vledicine

Am J Sports Med 43:79401, 2015

Neeru A. Jayanthi,"t MD, Cynthia R. LaBella,*$ MD, Daniel Fischer,! Jacqueline Pasulka,*

and Lara R. Dugas,’ PhD, MPH

1
I

Degree of Specialization
1.5

Uninjured Acute Oweruse Serious Uninjured Acute Overuse Serious
Overuse Overuse

Figure 2. Degree of sports specialization by injury type and
Sex.




SPECIALIZATION vs DIVERSIFICATION

Multilateral training

T
60% 20%

! | | { 1 |

1 | | I ] I
6 8 100 12 14 16 118 20 22 24 26 28
Chronological age

LONG-TERM




SPECIALIZATION vs DIVERSIFICATION

60%

— Specialized training
Multilateral training

20%

10

12

| | 1 | | I ] I
14 16 18 20 22 24 26 28
Chronological age

LONG-TERM




SPECIALIZATION vs DIVERSIFICATION

Agility Balance itn | Spee | Jumping ’ Iibing
G5AOSNBATASR aLB2NIa GNYAYyAy3
appears to be a more effective strategy in ultimately developing

elite-level skills in a specific sport/evettie to a positive transfer
of physical and mental skills

Overuse injuries and burnout in youth spor@iFioriet al. ClinJ Sport Me®4: 3-20, 2014

Throwing Dribbling Hitting Catching
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