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Obesity Trends* Among
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Obese Adults by State

(*BMI = 30, or ~ 30 lbs overweight for 5’4 woman)

Slides from the CDC






Trends In the Prevalence of

Obesity In the U.S. 1991-98.
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e During the past 20 years there has been a dramatic
Increase in obesity in the United States.

* In 1985, only a few states were participating in the
CDC's Behavioral Risk Factor Surveillance System
(BRFSS) and providing obesity data.

e In 1990, 4 states had obesity prevalence rates of
15-19% and no states had rates at or above 20%.

e In 1995, obesity prevalence in each of the 50 states
was less than 20%.

* In 2000, 28 states had obesity prevalence rates less
than 20%.

* In 2005, only 4 states had obesity prevalence rates
less than 20%, while 17 states had prevalence rates
equal to or greater than 25%, with 3 of those -,“g'o
prevalence equal to or greater than 30% (Lows
Mississippl, and West Virginia).




Obesity Trends* Among U.S. Adults

(*BMI >30, or about 30 Ibs overweight for 5'4” person)
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Health Risks Associated with

Being Overweighnt

*----IIIIIII
Coronary heart disease

Hypertension
Hypercholesterolemia

Diabetes

Orthopedi

joint prob
-

c problems (i.e. low back pain,
ems)

nere are also health risks

assoclated with being too thin!



Definitions of Overweight:
:Based on ht /wt tables)
1 i
Moderately Overweight
— 20% over desirable body weight

Severely overweight
— 40% over desirable body weight

Burton, Foster, Hirsch, and VVan ltallie, Health
implications of obesity: An NIH consensus

gg\égllopment conference. Int J. Obesity, 9, 155-169, nOt take mUSC|ES Mass
Into account

Problem: Ht/Wt tables do




Definitions of Overweight

(Based on BMI values)
0 ! 1 1 1 1 11lll

BMI accounts for differences in frame size
better than height weight tables.

BMI = Wt (kg) / Hi2 (m)

Problem: BMI does not take muscle

mass Into account

Standards:
— Overweight: > 25
— Obesity: > 30

— Severe obesity > 40 See “On the Web” 15-1 for more

information on standards




Definition of Overwelight

(Based on %BF)
1 i

According to levels of body fatness

Men Wwomen
Essential - minimal 5% 10%
Borderline - performance 6-9% 11-16%
Goo0d - healthy 10-20% 17-28%

Marginal —increased risk for diseases  21-25%  29-35%
Overfatness - health problems > 25% > 35%



Definition of Overweight

(Based on %BF)
* Essential fat is the minimal amount for proper/normal
physiological functions.

*Fat Is needed for energy, insulation, shock

absorption and synthesizing hormones.

*VValues less than the essential levels are unhealthy.
*The Performance zone is primarily for athletes and
shouldn't be the goal for most people.

*The Health Zone Is attainable for most people doing
reasonable amounts of exercise.

*10-20% (men) and 17-28 (women).

*The Marginal and Overfat zones suggest that the
person could have health problems due to too much

body fat




Regional Fat Deposition
[ [ T T OO

Abdominal body fat poses greater health
risks than fat stored in other areas

Males store more fat
centrally and have
Increased health
risks associated Male (apple)  Female (peat)
with bOdy fatness Higher health risk  [ower health risk




Body Composition

Assessment Techniques
I N A E i

Underwater weighing

Skinfold technique
Anthropometric measurements
Technological assessments



Underwater Weighing

Technique (historical golden standard)
USSR T S A S fe M 1

determine body density

Body weight Is compared in and out side
the water

Body fat provides more buoyancy so a person

with more fat weighs less than a lean person
Inside water

muscle is like arock (it sinks)
fat Is like styrofoam (it floats)

Has been considered the golden standard for

long time but its cumbersome (time and
effort)



Underwater Weighing

Measurement issues

Based on body density calculations

— Density of lean tissue = 1.1 g/cc
— Density of fat tissue = .9 g/cc

Sources of error

— Residual lung volume
— Bone density varies by age, ethnicity and activity level

General conclusions

— Gold standard measure (1-2% error)
— Impractical for most applications



Underwater Weighing

Technique (historical golden standard)
- 1 1 iy




Skinfold Technique

jj'iﬁ'i/ Skinfold thickness

~J¥7> — Skin

Skinfold

*Based on relationship between R Caliper
subcutaneous fat and fat

distribution in the bOdy Thickness of subcutaneous fat layers
eSource of error: the measured at different sites of body to
relationship differs according to EeEa Aol
ages, genders, level of fitness




Benefits of Skinfold

Techniqgue
[ T [T T LTI

Fairly accurate
Easy to perform
Inexpensive



Lab 15a

| P
/( info

Common Skinfold Sites
T T eI

7/ site procedure Jaclkson and Pollack

Chest Males Female
Axilla Chest Triceps
Tricep Abdomen Supraillium
Subscapular Thigh Thigh
Abdomen . » -
Supraillium Alternzilve Slies
Thigh (Males & Females)

Validation statistics on 3 site test: Tricep

- r = .97 with 7 site procedure Abdomen

- R? = .80 with underwater Calf

weighing



Research Quality Skinfold
Calipers

Harpenden Calipers Lange Calipers



‘@{ Lab 15a Information
Evaluating Body Composition - Skinfolds

The purpose of this lab is to evaluate body
composition with the skinfold assessment.

Comparisons will be made between
different procedures and testers to learn
about the accuracy of the tests



‘@{ Lab 15a Information
Skinfold Technique

- | | | 1 | /|11
Measurement Technique:

— Mark site with marker

— Pinch fold above and below mark with left and
right hand

— Measure fold with caliper using the right hand
Scoring Procedure:
—Sum skinfolds from the 3 sites

—Look up percent body fat value from
chart in the book
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Return to ‘@{ Lab 15a Informatl()n

presentation Skinfold Technique
HEEERE

»l

It takes a lot of practice to get very good at the technique



Technological Assessments

of Body Composition
[ T [T T LIII

Dual X-Ray Absorptiometry (DXA)
Bioelectric impedance

nfra-red spectroscopy
Ultrasound

maging technigues (pExA, MRI)




Dual X-Ray Absorbtiometry
(DXA)

1 1 J 1 11111
DXA uses two X-ray energlies to measure

nody fat, muscle, and bone mineral

s the new criterion measure as its
considered very accurate

— Very expensive

— Many times used to determine bone densit




Bioelectric Impedance

(Measurement Issues)

- rrrrrernny
Based on resistance to current flow

— Lean tissue has more water - less resistance
— Fat tissue has less water - more resistance

Sources of error

— Temperature
— Hydration status

General conclusions

— Overestimates lean / underestimates obese
— Practical, but expensive, measure for general population




Infrared Spectroscopy

(Measurement Issues)

Based on differential absorbance rates

— light absorption, reflectance, and near infrared
spectroscopy

— Lean tissue has a different energy absorption and
reflectance pattern than fat tissue

Sources of error
— Validity of absorbance readings is questionable!

General findings
— NOT a valid measure!



Ultrasound

(Measurement Issues)

Based on reflection & absorption of

sound

— Sound absorbance is different in different tissues
(muscle: sounds bounces off; fat: sounds pass through)

Sources of error

— Representative sites for measurement
— Measurement error

General conclusions

— Highly accurate measure of body fat-especially for
obese

— Expensive and not practical for most applications



Imaging Technigues
(Measurement Issues)

Based on imaging of body tissues

— Based on cross sectional area measures
calculated at different levels of the body

Sources of error

— Representative sites for measurement
— Measurement error

General conclusions
— Very precise measure of body composition
— Expensive and not practical measure for most uses



PR Anthropometric

A
Measurements
L rrrurrTTIIn

Body Mass Index (BMI)
Waist to Hip Ratio (WHR)
Circumference measures

4

=




4@; Lab 15b Information

BMI Measurement Technigue

Convert weight to kilograms (2.2 kg/lb.)
Convert height to meters (.0254 m/in)
Square the height in meters

Divide the squared height value into the
weight value

BMI = Wt (kg) / Ht (m)

See “On the Web” 15-05 for BMI calculators



Sample BMI Values

This chart reveals how BMI values change for a

hypothetical 6 foot tall person of different body weights

HT (in) WT (Ib.) BMI

) (2 150 21
See “On the
}/Veg’lv}lS-OS 72 180 25
cc;:culators 72 190 26

72 200 28

BMI = Wt (kg) / Ht2 (m) |




Regional Fat Deposition

Visceral Fat
I N N N E E A

Visceral body fat poses greater health
risks because this fat is more labile
and has greater access to the
circulation.

The accumulation of visceral body fat

IS typical of the android (male) fat

pattern

— males: visceral accounts for 10-35% of total fat
— females: visceral accounts for 8-13%of total fat



Abdominal Body Fat
Relationships with CHD Risks

. il
Abdominal obesity predicts CHD risk

Independent of BMI, smoking, cholesterol

and hypertension (Kannel et al., J. Clin Epid., 44, 183-
190, 1991).

Abdominal obesity predicts CHD risk

Independent of total body fatness. (Larsson et
al. ,Appetite, 13, 37-44, 1989).

Abdominal obesity statistically accounts for
difference in CHD rates between men and
women (Larsson et al., Am. J. Epi., 135: 266-273, 1992).



Abdominal Body Fat

Relationships with other risk factors

il
Abdominal obesity is strongly influenced by

genetics - similar gain among twins (r=.72).
(Bouchard, NEJM, 322, 1477-1482, 1990).

Abdominal obesity is greater in smokers
than non-smokers due to the presence of

androgens (Barrett-Conner, Ann. Int. Med. 111, 783-787,
1989).

Abdominal body fat is preferentially lost

during a physical activity program (Kohrt, J.
Gerontology, 47.: M99-M105, 1992)



Waist to Hip Ratio (WHR)
[ [ [ [ ITII[

Waist to Hip Ratio Is an effective way
to examine regional fat distribution.

HEALTH RISK MEN WOMEN
High Risk > 1.0 > .85

Moderate Risk 90-1.0 .80-.85
Low Risk < .90 < .80




4@5Lab 15b Information

WHR Measurement Technique
1 i

Walist: Measure at the "natural waist" (smallest
circumference) or at the level of the umbilicus

HIp: Measure at the maximum circumference of the
buttocks

Divide the hip measurement into the
waist measurement to obtain the WHR @



Circumferences
(Measurement Technigue)
I et

Based on circumference measures

— sample prediction equation:
% fat =-47.372 + (.579 x abdomen) + (.252 x hip) + (.214 x iliac) + (.356 x
)

Sources of error

— Location of sites
— Inability to distinguish fat and muscle

General conclusions

— Provides reasonable estimate of body fat H
— Not as accurate as skinfold and takes same time



Body Composition Assessment

Implications of Results
! [ ! | {111l

Values are estimates (+/- 2-3% at best)
Values are personal and confidential

Proper uses of results:
- Better indicator for obesity than weight
- Serve as baseline data for repeated testing
- Provide motivation for goal setting

- Provide awareness about health risks



Body Composition
(2 compartment model)

' 1 | |1 1 11]1]}li
Fat

Lean Body Mass
(LBM):

(bones, muscles, tissues,
organs)

Sample calculation:
70kg person with 20% body fat:

Lean tissue: /70 kg x .80 = 56 kg
Fat tissue: 70 kg x .20 = 14 kg




Calculating Desired

Body Weight
| [ [ [ [IJII

_ | Wt. - (fat weight) current
Desired Weight = ———— = — il

' B Desired
(1 - desired %/Fat) Loan 0%

Desired Weight= Wt~ (WL X JoFat/ 100)
(1 - desired %Fat)



Calculating Desired

Body Weight (Example)
1 1 1L

Current weight =200
Current body fat% = 20%
Desired body fat% = 15%

Desired 200 - (200 x .20)
Weight= —————
(1-.15)

Desired 200 - 40 160
Weight= ————— -~ = 183

(.85) 85




< [ Web Links
BN EEERERR

Behavioral Risk Factor Survelillance
System (BRFESS) Interactive Web
Page

RAtLRE//MWMWWLCAC.aoV/BIISS).



http://www.cdc.gov/brfss/
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