Total fat 8%-24% Total fat .............. 21%-35%
a. storage fat 5%-21% a. storage fat 9%-23%
b. essential fat ................. 3% b. essential fat .......... 12%

Muscle . Muscle

Remainder .......... 15%-29%
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Average adipocyte diameter (um)

Fat cell number (x10
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Visceral Fat is the Culprit

Subcutaneous fat
Abdominal
\ muscies
Visceral fat
anoous fat
J
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Visceral fat pads

neck Epicardial
' ' mesenteric
supraclavicular O ‘) omental
~ retroperitoneal

para aortic

"‘\ gonadal

Subcuthaeous fat
. pads

4 Subcutaneous
abdominal
gluteal

paravertebral
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suprarenal

femoral

A Brown fat tissue B White fat tissue
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Body mass index

R
BMI = =
o S S 4 035



Classification of Overweight and Obesity

CLASSIFICATION BMI(kg/m?)
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2 to 20 years: Boys NAME

Body mass index-for-age percentiles 2to 20 years: Girls NAME
v gep RECORD # Body mass index-for-age percentiles RECORD #
Date Age Weight Stature BMI" Comments
Date Age Weight Stature BMI* Comments
BMI— Bl
35—
35—
34—
34—
33—
30| 33—
31— 32—
ra 30— _— 31—
*To Calculate BMI: Weight (kg) + Stature (cm) + Stature (cm) x 10,000 95
or Weight (Ib) + Stature (in) + Stature (i) x 703 29— 30—
*To Calculate BMI: Weight (kg) + Stature (cm) + Stature (cm) x 10,000
~ BMI 28— or Weight (Ib) = Stature (in) + Stature (in) x 703 — 29—
of—— —
=27 27+ - BMI = S 26—
,( L = 1
26 — — 26— | o7 = o7
| o5 _ =
2 = = 25 26 asf—— 26—
24 24— ~
7 - — 25 # 25—
23 7 23 - ¥
P A = 24 7 78 24—
22 L P+ oo ~ I~
ya = ~ 23 23 —
21 21—
7
S| - oo Z 22—
- 20 L = 20 A P
T = A A == 1o — 21 v = 21—
N A 5 /!
18— 18— ~ 20 g S 20
s
17 == 4 17 = 19— 4 A~ = 19
=SS I e = =S
— 16 16— — ]
[~ - et 1 1 ~ ] | ¥ e ——
- 15 15— 17 = 17 4
14 e~ = 14— 16 = 16—
— 13 13— 15 15—
- —" L1 |
12 127 - 14 14—
kg/m® AGE (YEARS kg/m? 13 13—
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 — 12 12—
Published May 30, 2000 (mofied 10/16/00). fﬂ =
SOURGE: Developed by the National Genter for Health Statistics in collaboration with l [} kg/m® AGE (YEARS) kg/m®
the National Center for Chronic Disease Prevention and Health Promotion (2000) i +—+—+——+—+—++——++—+++ -+ttt
hitp:/ivww.cdc.govigrowthcharts SAFER-HEALTHIER: PEOPLE" > 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
FIGURE 7.6. BMI Growth Charts.
A: BMI percentiles by age for boys 2-20 yr. B: BMI percentdles by age for girls 2-20 years. The curved solid lines Published May 30, 2000 (modified 10/16/00). l";"’V -
represent CDC percentiles. SOURCE: Developed by the National Center for Health Statistics in collaboration with 7
the National Center for Chronic Disease Prevention and Health Promotion (2000) 721
http:/iwww.cde.govigrewthcharts SAFER - HEALTHIER - PEGPLE"
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Limitations of BMI
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Waist

— Hip
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WAIST HIP RATIO

| Health Risk [
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Skinfold Thickness

* measures double thickness of
skin and subcutaneous fat
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Skin

Fat 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.




Figure 6.17 Examples of commercially available
skinfold calipers. Back row, left to right: Lange, Slim
Guide, Holtain. Front: Harpenden.

Source: Photo by M. Ware.
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Equations

Jackson’s 3-site

— Males - BD=1.10938-
0.0008267(sum3)+0.0000016(sum3)?-
0.0002574(age)

— chest, abdomen, thigh

— Females - BD=1.0994921-
0.0009929(sum3)+0.0000023(sum3)?-
0.0001392(age)

— triceps, suprailiac, thigh
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Underwater Weighing Technique

Jack Dave

Variable Jack Dave
Height 188 cm (74 in.) 188 cm (74 in.)
Weight 93 kg (205 Ib) 93 kg (205 Ib)
Underwater 6.5 kg 5.0 kg

weight
Volume 86.5L 880L
Density 1.075 g/ml 1.057 g/ml
Relative fat 10.5% 18.4%

Fat weight 9.7 kg (21.4 Ib) 17.1 kg (37.7 Ib)

Fat-free weight 83.3 kg (183.61b)  75.9 kg (167.3 Ib)

Goal weightat ~ 92.6 kg (204.21b)  84.3 kg (185.9 Ib)
10% fat

Weight lossto 0.4 kg (0.8 Ib) 8.7 kg (19.1 Ib)
achieve goal
weight

Note. volume = weight — underwater weight
density = weight + volume
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Densitometry
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Major types of BIA analyzers
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