(Body Composition
&
Weight Management)

Y-V TP 0

Samadi.mohammad@yahoo.com




We All Change in Many Ways
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Being over-fat (not necessarily over weight) has a negative impact on

athletic performance.







BODY SHAPE, SIZE, AND COMPOSITION

- form or structure of the body
= Musculanty (mesomorphy)
= Lineanty (ectomorphy)

= Fatness (endomorphy)

determined by height and weight

refers to the proportional make-up of the




3 Main Body
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So..What Body Type Are You??
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Body Mass

Fat Mass (FM)

Percent Body Fat (% BF)
Fat-Free Mass (FFM)
Essential Fat

Lean Body Mass




MODELS OF BODY COMPOSITION

. . Behnke
Chemical Anatomical 2-component 2-component
model model model model
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Hydro-Densitometry
Dual-Energy X-Ray Absorptiometry (DEXA)

Air Displacement Plethysmography NSRS

Skinfold Measurement

Bioelectrical Impedance Analysis (BIA) F§3) VN JE-SECI NIRRT




Hydrostatic Weighing
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AIR PLETHYSMOGRAPHY







Port for attaching
breathing tube
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MEASURING SKINFOLD FAT THICKNESS
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Double fold of skin
and adipose tissue—
Sides of skinfold no muscle
should be
approximately
parallel

Figure 6.15

The double fold of skin and adipose tissue between the
tips of the skinfold caliper should be large enough to
form approximately parallel sides. Care should be taken
to elevate only skin and adipose tissue, not muscle.
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xamples of commercially available
skinfold calipers. Back row, left to right: Lange, Slim
Guide. Holtain. Front: Harpenden.
Source: Photo by M. Ware.




Lange Skinfold Calipers







BIOELECTRICAL IMPEDANCE ANALYSIS (BIA)
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DUAL-ENERGY X-RAY ABSORPTIOMETRY (DEXA)




DEXA

3 component
model

bone, fat, fat-free mass -

Body Composition Australia
Level 2, Suite 1, 32a Oxford Street
Darlinghurst, NSW 2010

DXA Results Summary:

HOLOGIC TEST

4776 S W 8TH Street
Bedford, MA 01730
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Scanning
arm -

mcanning

Bed moves sideways
and vertically

Detector

generator

Scanning arm motion
Arm can also rotate




DEXA, DXA

* Two different energy level X-rays

* Lean, fat, and bone mass each reduce (attenuate)
the X-ray signal in unique ways

» Computer analyzes scan point by point to determine
body composition
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Table 11.1 Comparizon of Methods Used to Estimate Body Composition

Method Accuracy

Undersatar SEE = 2 7%
ihydrostatc
weighing

Flathyemography SEE=#27-37

Skinfold SEE = 23.5%
messurements

Bioelactrica SEE = £3.5%
mpedance
Analhyziz [BIA)

Mear-infrared SEE = 4-5%
mieractance
MIR

—— an.

Cusl-Energy X-may 5EE = +1.8%
Absorpiometny more resesmh
(DEXA) neaded to

verify SEE

puted Tomography
Scans [CT) and
"".ag"l-" =

:J'IEL'-I _EJI"I;

establishad

Practicality and
Portability

Practical in exercize
physiology
aboratones or large
fitness canters; Mot
portabia

Requires A' = B' spacs;
an be moved with
proper egquinment,
but takes efiort

Practical in settings that
8 private eraa;
Very portsble

Practical in most
sattings: Very
portabia

Practical in most

settings; Very
portabia

Practical in imaging
Canters ...I':f-svla's'
_'II_-__. or research

P "Id' ]

Practical in imaging
canters and
research fac
Mot portable

ites;

Ease of Use

Requres subject
fo submenge,
exhale, and
hold breath

”"—:|Jr-:'=. Eubject

fo =it quistly

Requires subject
i be stll;

Messurement

aites must ba
determined
and marked

Eazy to uss

Eagy to uss

Eagy to uss

Requres subject
fo be st

throughout the
entire procadure

Timie

— 30 minutes
because the
procedure
be repeated 5 to
10 trmes

5 minuies

= & minutes

= & minutes

= & minutes

- 5 to 10 minutes

— 30 minutes
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Cost

nitial punchasa o

equipment
BNpeEnEive

nitial purchase o

equipment
BADENEVE

nitial punchass
equipment
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iNExpens

nitial punchass
equipment
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nitial purchase o

equipment
moderstehy
BHpEnENE

nitial punchasa o

equipment
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nitial punchasa o
equipment is
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Subject Comfort
and Effort

Subject may be

3 uncomionable wesarnng
g8 bathing =us,
submerging in water,
and exhaling air

Subject may be

3 uncomicrable wesnng
g bathing suf and cap
and sitfing in an
enclosed space

Subject may be
uncomfonable partialkhy
disrobing; Some
skinfolde are difficult
to grasp

Procedure i smple but
pre-Measrement
guidelines require
subatantisl subjec
compliance

[
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of  Simple procedurs;
Subject is exposed 1o
{ EmMal amount
of radisfion; Uss
prohibited during
pregnancy

Tnocedune B relaivel
simplks with some
subjact discomifort

Technician Training

Training is nesded but
is not dificult

Minimal training nesded

Training and consistency
are critical; Technigue
improves with
Expetience

Minimal training nesded

binimal training needed

Training is nesded; License
fo operale is required

J is nesded; License
fo operale is required




Weight (kilograms)

BMI =

Height< (meters)

4 ENMI = body mass index
Body Mass Index (BMI) kg/m?2




Classifications for BMI

Classification
Underweight
Normal weight
Overweight
Obesity (Class 1)
Obesity (Class 2)

Extreme Obesity (Class 3)

BMI
<18.5 kg/m®

18.5 - 24.9 kg/m*
25 - 29.9 kg/m*
30 - 34.9 kg/m*
35 - 39.9 kg/m*

> 40 kg/m®
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Height:172 cm Height:172 cm

Weight:85 Kg Weight:85 Kg
BMI: 28.7 BMI: 28.7
BAI: 24.1 BAL 19.7




RATINGS OF % FAT (AGES 20-29 YR)

Rating
Excellent
Good

Acceptable
Too Fat
Obese




IS IT POSSIBLE TO BE TOO LEAN?

 Extreme has been linked to problems with:
* Reproductive

* Immune system disorders

41
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® Men

Cardiovascular
Gallbladder
Diabetes mellitus

® Women

30 35

Body mass index




BODY COMPOSITION AND PERFORMANCE

Desirable for strength, power, and muscular endurance

Undesirable for endurance or jumping sports if result is
weight gain

Desirable, especially in sport in which the body weight is
moved through space

Improves speed, endurance, balance, agility, and
jumping ability
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Natural weight 164 |b

I

Training weight 158 Ib

Competitive weight 154 1b

Championship
weight

6 Ib weight loss
3.6% lower than natural body weight

10 Ib weight loss
6% lower than natural body weight

15 Ib weight loss
9% lower than natural body weight

Figure 11.18 Progression of Weight Loss in Amateur Boxers




Box 2.2

Adipose tissue is made of adipocytes, which are cells that store
triglycerides in the form of small fat droplets. Adipose tissue con-

tains about 80% triglycerides and some 1-2% protein (enzymes),
and the remaining part is water plus electrolytes. During weight

loss adipose tissue decreases: the actual fat loss will be about 80%
of the actual weight loss.




Energy
Equiliorium

Energy Intake Energy Output

* Carbohydrate * Physical activity

* Fat * Food processing

* Protein * Basic body functions

N
&

Negative A Positive
Energy Energy
Balance Balance




Fat Cell Development




Body mass
149 kg

re

5 billon 7S biltion 75 billion

0.6 g per ¢«




Health Consequences of Obesity

— %Y — — Pseudotumor cerebri
Depression -

Obstructive sleep apnea

Coronary artery disease

( | A\ Heart failure

B — GE-Reflux disease

Fatty liver — |}
Gallbladder disease 1ol 7 Diabetes
X ~~._~ Hypertension
Incontinence — 1
Intertrigo ——

Osteoarthritis —— —

" Cancer
Infertility

————— Thrombosis
Gout —




Abdominal
L muscle

Subcutaneous
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Ideal Body Weight

Female = 45 kg for the first 152.4 cm + 0.9 kg for each additional cm.

M = 48 kg for the first 152.4 cm + 1.1 kg for each additional cm.




TABLE 6.8 | High-Risk Waist Circumferences for
Adult Males and Females

Males >401m. (> 102 cm)
Females > 351, (> 88 cm)

Source: National Institutes of Health.
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Eibow flexed
90 degrees

widest part of eibow.

Upper arm parallel to floor
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Elbow Breadth Classifications for Males and Females of Various Stature

Small Frame Medium Frame Large Frame

in.

Males

61-62 155-158 ; 64-73
63-66 159-168 i \ 67-73
67-70 169-178 i 10-76
T1-74 [79-188 e : ; 70-90
275 > 189 T : A 73-83
Females

57-58 145-148 ) 57-64
39-62 149-158 ) 57-64
63-66 159-168 b 60-67
67-10 169-178 ; ; 60-67
= =79 : 64-70




A person’'s height
and the measure
of his wrist
determines the
body frame size §




Don't pull the tape tight.

Lo

rist bone.

Measure just up the
arm from the wrist bone  ©0




Table 6.5 | Determining Frame Size from the
Ratio of Body Height to the
Circumference of the Right Wrist

Frame Size

Small
Medium

Large

r Value

Women

> 10.9
10.9-9.9 10.4-9.6
<99 <96

Adapted from Grant JP, Custer PB, Thurlow J. 1981. Current techniques of
nutritional assessment. Surgical Clinics of North America 61:437-463.




Weight Change

 Athletes often want to increase or decrease their
body weight to meet sports demands.

during the off-
season, or beginning of the beginning before
competition begins.




METHODS USED TO MAKE WEIGHT

Food restriction

Fluid restriction
Fasting

Sauna

Rubber suits
Laxatives

Vomiting

Diuretics

Appetite suppressants







Specific Gravity Testing Instrument

Refractometer




Weight loss can be accomplished by decreasing
calorie intake by 500 calories per day while
maintaining a healthy diet.

Weight loss should be gradual, approximately
0.5-1kg/week.)(1.5%/week).

Slow weight loss contributes to a loss in body fat
while maintaining muscle.

Rapid weight loss increases the risk of losing
muscle and regaining weight.




 \Weight loss techniques involving loss of body water are
dangerous.

o Water loss results in decreased blood volume and
reduced blood flow to the kidneys, skin, and muscles.

« This hinders the body’s ability to sweat and regulate body
temperature, and increases the risk of dehydration.




A loss of only water can
result in measurable increases in body temperature.

It is estimated that for every 1 percent of body weight
that is lost as water, core temperature will be elevated
0.1°C-0.23°C (Sawka and Coyle, 1999).







During November 7-December 9, 1997, three previously
healthy collegiate wrestlers in different states died while each
was engaged in a program of rapid weight loss to quality for
competition.

In the hours preceding the official weigh-in, all three wrestlers
engaged in a similar rapid weight-loss regimen that promoted
dehydration through perspiration and resulted in
hyperthermia. The wrestlers restricted food and fluid intake
and attempted to maximize sweat losses by wearing vapor-
impermeable suits under cotton warm-up suits and exercising

vigorously in hot environments.




Case 1. During November 6-7, over a 12-hour period, a 19-year-old man in North
Carolina attempted to lose 15 Ibs to compete in the 195-Ib weight class of a wrestling
tournament scheduled for November 8. His preseason weight on August 27 was 233 Ibs,
and during the next 10 weeks he lost 23 Ibs. On November 6, from 3 p.m. to 11:30 p.m.,
using the weight-loss regimen described above, he lost an additional 9 Ibs. After a 2-
hour rest, he resumed his weight-loss regimen on November 7 at 1:45 a.m. At
approximately 2:45 a.m., he stopped exercising but began to experience extreme fatigue
and became incommunicative; an hour later, he developed cardiorespiratory arrest.
Resuscitation was unsuccessful. Chemistry findings in vitreous humor obtained 7 hours
after death were sodium, 152 mmol/L (normal postmortem: 135-151 mmol/L); urea
nitrogen, 40 mg/dL (normal postmortem: less than or equal to 40 mg/dL); and urine
myoglobin, less than 20 ng/mL (normal antemortem: 0-40 ng/mL); creatinine results
were unavailable. Anatomic findings from the autopsy were insufficient to

determine the cause of death.




Case 2. On November 21, over a 4-hour period, a 22-year-old man in Wisconsin
attempted to lose 4 Ibs to compete in the 153-lb weight class of a wrestling tournament
scheduled for November 22. His preseason weight on September 6 was 178 Ibs. During
the next 10 weeks he lost 21 Ibs, of which 8 Ibs were lost during November 17-20. On
November 21 at 5:30 a.m., he initiated the same weight-loss regimen as in case 1. An
hour later, he complained of shortness of breath but continued exercising. By 8:50 a.m.,
he had lost 3.5 Ibs. He drank approximately 8 oz of water, rested for 30 minutes, and
resumed exercise. At 9:30 a.m., he stopped exercising and indicated he was not feeling
well. Efforts were made to cool him, and his clothing was removed. He became
unresponsive and developed cardiorespiratory arrest; resuscitation was unsuccessful.
Chemistry findings in antemortem blood were serum sodium, 161 mmol/L (normal: 136-
145 mmol/L); urea nitrogen, 34 mg/dL (normal: 7-18 mg/dL); and creatinine, 5.0 mg/dL
(normal: 0.8-1.3 mg/dL). Serum myoglobin was greater than 5000 ng/mL (normal: 0-110
ng/mL). Rectal temperature was 108 E (42 C) at the time of death. The autopsy report

cited the cause of death as hyperthermia.



Case 3. On December 9, over a 3-hour period, a 21-year-old man in Michigan attempted to
lose 6 Ibs to compete in the 153-Ib weight class of a wrestling meet scheduled for
December 10. His preseason weight on September 4 was 180 Ibs. During the next 13
weeks he lost 21 Ibs, of which 11 Ibs were lost during December 6-8. On December 9, from
3:30 p.m. to 5 p.m., he lost 2.3 Ibs and weighed 156.7 Ibs. After wrestling practice, he
initiated the same weight-loss regimen as in case 1; after 75 minutes, he had lost an
additional 2 Ibs. After a 15-minute rest, he resumed exercise. Approximately 1 hour later, he
stopped exercising to weigh himself and demonstrated fatigue. A few minutes later, his legs
became unsteady, he became incommunicative, and he had difficulty breathing. Attempts to
administer fluid orally were unsuccessful, and he developed cardiorespiratory arrest.
Resuscitation was unsuccessful. Chemistry findings in vitreous humor obtained 4 hours
after death were sodium, 159 mmol/L (normal: 136-146 mmol/L); urea nitrogen, 31 mg/dL

(normal: 8-20 mg/dL); and creatinine, 0.7 mg/dL (normal: 0.9-1.3 mg/dL). Urine myoglobin

was 4280 ng/mL (normal: 0-45 ng/mL). The autopsy report cited the cause of death as

rhabdomyolysis.



 Determining a healthy body weight is critical.

¢ A Is one that can be realistically
maintained, allows for positive increases in athletic
performance and minimizes risk of injury.




* Pressure to achieve unrealistic body
weights can lead to and
eating disorders in severe cases.

* In addition, pressure to loss weight can
encourage athletes to follow unhealthy
weight loss methods.




Extreme calorie restrictions can result in a
decreased in both body fat and muscle which
can

 Excessive weight loss can especially be a problem
for female athletes.

* |n females, low calorie intakes in combination with
high energy expenditures can lead to
and loss of or failure to gain bone mass.




Very Low Fat Diets

Not Recommended
Too little dietary fat affects
mental function,
Immune function,
hormone function,

absorption of some vitamins, and energy levels




The Weight-Cycling Effect of Repeated Dieting

Subsequent diet results :
in slower weight loss Each period of

dieting results in
a resetting of
your
“homeostatic set
point”.

Therefore, each

loss iIs followed

by a gain even

larger than the
loss
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Positive energy balance
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(Institute of Medicine, 2002)
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(Gropper, Smith, and Groff, 2005; Phillips, Hartman, and Wilkinson, 2005;

Phillips, 2004; Tipton and Wolfe, 2001)




However, when is performed alone, in the absence of
nutritional and supplemental interventions, still does not

increase to the point of

Specific are needed in conjunction with the

resistance training for the net protein balance to become positive.




WHEY PROTEIN
carbohydrate—protein supplements CASEIN PROTEIN

Gain up supplements Soy protein

SERIOUS &

MASS '}




Thanks for your attention....




