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ABSTRAC ) . ‘ -
f A traditional discussion of obesity considers the
number ff pounds over what is considered average .for one's age,
_height,! and sex, and is based on the assumption that the average
weight for a given group of people of the same age, height, and sex
is the healthiest status for that group. There is a physiological and.
biochemical basis for obesity. Basically, fat has a number of
constrdctive functions in the body: it supplies a reserve source of
energy; serves as a medium,for fat soluble vitamins; acts as an
insulator from cold; and provides support and protection to body
organs.. However, excess adipose tissue places added strain on the
circulatory, respiratory, and renal systems, and body composition is
, the only valid criterion for determining the state of obesity. The
, e role of exercise and physical activity have been traditionally played
down in weight control education, but physiologically these are vital
because muscle cells are the most active metabolic cells in the body. .
Physical educators can play-a major role ir the furthering of obesity
education by including in their curriculum a test of body composition
and instilling in their students and future physical educators the
idea that obesitv control is dn individual responsibility. (DuT)
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THE EDUCATIONAL ASFECTS OF CBESITY’ «.i
David A Kaufmann 7

Fat can be defined in two contextS' 1) the biochemical context, i.e.,

an ester of glycerol combined with a fatty acid or 2). the h1stolog1ca1 con-

“f '
text, i.e., a whitish yellowish tissue of adipose cells that form soft layers

within the body. o p

.

Basically fat has a number of constructive functions in the body:

.
o 4 .

1) It supplies the Body with a resérve source of energy. )

2) It serves as a medium for the fat soluble vitamins.,

LI

~ 3) it acts as an insulator from the cold.

N “

T

4) It provides support and protection to body ofgans and can improve

o

within limits, the esthetic appearance of one's body.

<

r

Although fat tissue does have th;zj beneficial functions for our bodies,
t

it is like the old axiom in life----" much offanything becomes harmful."

Most health and medical authorities agree that obesity pred15p05es one to

A1) .
illness and premature death from a mu1t1tude of secondary causes. Ekceds

X

adlpose tissue places an added strain on the c1rcu1atory, resp1ratory and

_renal systems. Armstrong et a1 (1) found that morta11ty rates were 79% .

H

higher for men markedly overweight and 42% higher for men moderately over-,

Y

weight than normal males. X U3 DEPARTMENT OF HEALTH,
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The old arbitrary defénition of obesity was defined as X number of pounds
over. what was con51dered average for one's age, helght and sex and was based
on tne erroneous assumption that the average:weight for a g1ven group of people
. of the same age, height and sex was the healthiest status for that group.
After eome theorizing about arbitrary standards of bodg builds for'peo-‘
ple in these groups, body composition was thought to be’ the most impartant

Al
factor. Wells et al (11) concluded that body welght measures give no 1nd1-

‘in

cation of tissue composition. Specific graV1ty or weight per unit volume
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of‘tissue provides a more accurate index f prpper weight throuéh measures
of lean and fat tissues. This concept means that our age, height,_sex and

o | body'build%tables are of little value im telling us about the degree of -
obesity. To illustrate this point, W lmore (12) reported body cpqﬁosition

o data collected from a professional football player. This playér in a state

of training weighed 265 pounds. According to the Metropolitaﬁ Life Insurance ,

»

standards for his age, height and body build, he should have weighed 192
. pounds. It was determined id the laboratory that his lean body weight, which o
is the body weight minus the weight of the fat tissue, was 225 gpunds. This

“d® -

finding means that he would have to lose 33 pounds of ledan tlifue (225

-

pounds minus 192 pounds)which could be comparable to ‘an arm or leg ‘To lose
functional lean tissue would be quite unwise from the standp 1pt of good )
‘health, but this decision would have to be the recommendation of a physician .
‘who absolutely followed the Metropalitan Life standards for obesity ' This

example depicts how 1mportant the ‘concept of body composition is in determining
obe51ty. In fact, body composition is the only valid criterion for determining
the state of obesity. i

What are the amounts of fat percent that ‘denote a healthy state? Dr.

‘& Wilmore has identified 15% fat in malescgdd 22.5% fat in females as a standard

level compatible with normal health. These standards are approximately the

body comp051tion of a newborn baby 4. s .

L]

-

If one knows that a certain amount of £it is essent1a1 for the functions
outlined earlier (probably between two and six percent of the total body weight)”

and that an addiq}onal amount is allowable, i.e., not deterimental to one' s 9

health, the 15% for males and 22.5% for females become reasonable standards.
Any significant amount (5%) above these standards would denote obesity.
What happens to one's body composition ratio of fat to lean as one ages’

Table 1 presents data on 173 adult males at F1t751mons General

+ .
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* . .Table I .

Body Density an

e o

F}

~

&

N

i

kR . R °
d Percentage of Fat in Adult Males, Fitzsimons. General Hospital

Fat

Proceedings of Symposium May 4, 5, 6, 1967,
University of Missouri, Columbia

.Washington, D.C.: ~National Academy of Sciences

Publication N. 1598-1968, P. 498

. Age . Body Weight Density
Group n (kg) (g/m1) . (3) '
17-19 9 71.9 + 14.4 1.060 + 0.0,1 19.6 + 7.
20- 24 35 73.6 + 1.5 1.060 + 0.013 19.5 # 5.
25.29 .29 76.8 + 14.0 1.053 + 0.017 22.6 + 7.3
50-34 < 15 " 85.8 + 17.6 11.044 + 0,013 26.3 + 6.1
3539 ° 13 ' 76.2 +:10.6 1.043 + 0.012 26.9 + 3.6
40-44 25 75.4 + 11.1 1.042 + 0.012 27.1 + 5.5
45-49 24 76.2 + 10.0 1.038 + 0.010 29.3 + 4.5
50-54 12 75.5 + 10:1 - 1.032 + o.éza 32.8 + 9,1,‘
. 55-59 4 79.0 + 10.3 1.031 + 0.021 32.5 + 4.8
 eos6d- s C79.7% 7.5 1.026 + 0.010 . 34.7 + 4.5
65-69 -0 68.6 + 2.1 ©1.017 + 0.001 - 38.7 + 0.6
TOTAL 173
*From Body Composition in Animals and Man




_the fat cell has become FAT!! This same process is exactly what happens when

Hospital. As one can clearly see, the perceﬁt of fat in males tends to

increase with age. N

-

—

Another important question is, what changes take place in the fat
cell when one beoomes fat? Figure 1 portrays the evglution of a primitive
fat cell to an obese state. The primifive fat cell ié irreguferly.éhaped
has a central nucleus and a large amount of cytoplasm surround1ng the nucleus. s

/
In stage 1 fat droplets appear interspersed in the cytoplasm. The fat

- droplets increase in size in stage 2. In the final stage the fat droplets

? N . .
become immeﬁSe “and finally merge into one giant droplet pushing the nucleus ¢

to the.top of the cell’

.The nucleus is usually cresoenb shaped, but as the giant fat‘drooleo
enlarges, the nucleus is oushed to ‘the ;ob'of the cell, and the cytoplasm &
is preesed to the periphery where ,it forms a thin layer around the fat drop-

let. The fat cell has become bloated with. fat- substance; ”In*platn“language

.

a person becomes cbese. He increases his percent of fat by storing more-.and '

more fat substance in his fat cells.

v

But what about the total number of fat cells in the human body? Does:

the number of fat cells increase as one grows? " Does the number of fat cells

<

increase in a maturé adult when he or she becomes obese? Oscai (10) recently
" . !

reported: that at_about age 20 the number of fat cells in the normal human body
g S . !
stabilizés .and tends to Temain cogebent throughout life. Fat cells are

‘not easily destroyed. ‘TheyxhaVe the ability tor persist with little or no -
fat within their membranous houndaries. When a person loses weight, there

is a decrease in the amount of fat substance within the fat cell, while the

number of fat cells remains approximafely the same. In other words, fat cells

1

becoﬁe thin! As yet, there is no evidence that fat cells can be destroyed in
N -\ .

-

a healthy body. . ‘ -

What then determines the number of adipose cells in an individual body?

et - A 5 ~
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. Figure 1 . -
F L S , - Evolution of Typical Fat Cell
M . (Author's drawings’ taken from Figure 11-17, Histology

by Arthur W. Ham, -Bhiladelphia: J.B. Lippincott Co:s
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becoming fat; if one parent is obese the bhance is 40 percent, and it

. _cent*chance of being obese as an adult. The old adage, "a fat child is a

It is postulated that this number is primarily controlled by one's here-

dity with some limited influence from external factors. Dz. Oscai has
¢

' ¥
reported (10) that there is some evidence to indicate that habitual, *

vigorous exercise inhibits the increase of adipose cell division in the

growing. individual. He claims that hypercellularity .in youth will provide,

fhe individual with too many fat cells during adult life. 'Theée fumerous

a

fat cells continually yearn to abserb fat\subs;ance. When a person loses
weight, he or she decreases their storage of fat substance in théir adi-

pose cellr.’ However, thesé same adlpose cells 1n time urge him or her to -

replenish themselves with f£at, and there is a natural tendency to rega1n

adipose weight that was - lost.
What are the genetic probabilities of one being fat? Orduna (9) . ,

claimed, "'Children without obese parents have about a 10 percent chance of .

Lad -

reaches 80 percent for children of two obese parents.. " Also, there s oL ﬁng

strong evidence that if an iﬁdividual is obese as a child, he has a 90 per-

‘healthy child,” is a bunch of nonsense! Actually, an obese child is pro-

)

\

|

|

\

bably going to become an unhealthy adult from the aspect ef proper body !
: |

composition. \ ! ‘ i
*}
|
|

Ecoriomic Charlatans

*

It is estimated that there are about 60 million obese people in the

. United States and that between 10 and 20 million of them are involved in"

.

dieting or in activities that promise a reduction of the1r excess adiposity.

We are all familiar with published advertisements like, "Enjoy Losing

up to 12 Pounds of Ugly Fat in 14 Days" and "Do You Like the Shape You're

In? If Your Flgure Is Not Becoming to You..a..You Should Be Com1ng to Us!

7




Use Slender Wrap to Lose Two- Dress Sizes in One Month." These't;pes of
advertisements make impossible claims. What‘obese person does not want to
lose 12 pounds in 14 days. or lose two dr35§ sizes within a month's time?é?
Fhey are emotional appeals by economic 1mper1a11sts to the wishful
thinking of overweight people. Hedlth .and physical educators must do all

they can to expose the anti-scientific and anti-common sense of these

"pie-in-the-sky" promises. - .

(=4

Fallacies-About Fat

e ———

o Trere are three major fallac1es concern1ng obe51ty

1. For many years the medical SC1ent1sts thought that the . .

role of exercise in weight controldwas minimal. Mayer
-+

~

(7) has pointed out that physical inactivity is a pr1maryé

factor .for explaining the increasing f;equency of obesity
in ﬁodern weste;n countries. He (8) also inQicatgd that
obese girls ate less than non;obese girls. This fi;ding .
js astovnding as 1t is> popularly thought that obese peo-
ple are ove?w;ight,because they eat more than people of :
normal weight. Actually, obesity can often be trated to
. IS

a lack ‘of regular physical activity without an abnormal,
jncrease in caloric intake. This recent discovery some-
what upsets thejdiet emphasizers who attack the_probiem‘
from{only one\angle. We Dow knpw;that regular, vigorous
exercise combined with sensible dietary regulation is
the most desirable approach to the reduction of éxcess
- o fat tissue. -
2. Another ﬁfllacy is the belief-that regular, vigorous
A exercise provides relatively ingignificant calotic ex-

penditure. If one just looks at the caforig costs of

. 8
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various types of work-st les, the falseness of this’ state-,

N

“ment is clear. For example, the da11y calor1c pro;ect1ons

-

for men used by the Natlonal Research Counc1l range from 4

2,400 calories for sedentary men to 4, 500 calories for very

active men.. Heavy laborers, combat soldiers and athletes

in tra1n1ng ‘are est1mated to use up to 6, 000 calories in a
worg day. Certainly, the magnitude of daily act1V1ty,
which can more than double daily ernergy expend1ture, should
not be ruled out as an ;nimportant fac;er in determining
one's net caloric balancel ‘Tﬂe ol& wive's tale that it is.
futile to expect regular exercise to act: as a reducing aid
is still quite popular. . We eeﬁtinee to hear statements -
such as, YOne has to walk for 36 hours, split wood for
seven hours or play volleyball for 10 hours to burn up

the caloric equivalent of one pound of fat." Yet, ehe
caloric expenditure caused by vigorbus activity occurs
whether the -physical activity is' performed in & day or a
year. If jogging for a half-hour was a daily practice,

it would be, according to ;he detractors of vigorous
acéivity, equivalent to.burning approximately 26 pounds

of fat a year. Similerly, one-half hour a day of hand-

ball or racketball would cause approximately 16 pounds

of fat to d1sappear durlng the same period., The efﬁfct

L]

_-of habitual caloric expend1ture through pnys1cal acti-

vity is cumulative. If one does nct exercise regularly,
he or she is thecretically predisposing himself or her-

self to the acqu1s1t1on of excess fat tissue: If'we
) P w2
desire- to avoid this situation, we must e1ther make

vigorgus exercise a daily habit, or feel hungrey all

/ - .




. model!l ’ E -

-

. S,
tennis, because in terms of caloric cost, it is approxi- .

mately equivalent to only a slice of apple pie a 1a mode’ . .

is all the more dangerous, because not only may the pérson

SO adV1sed not play tenn1s, but may also eat the p1e ala

-

[3d -

. %

our lives.  .Discounting the value of playing ten games of
\
|
|
\
|
|

A third fallacy is the ;gnorance of the value of weight
training for energy:expenditure and‘weight.control. We all
know that a“regﬁlar} progressive welght training program
can 1ncrease the amount of muscle mass in an individual.
Muscle cells are one of the most active metabol1c ‘cells in

the body.- Fat tlssue does not use as. many calor1es as

that the decreased expend1ture of calor1es during resting

metabolism in d1fferent age groups was related to smaller/ .

amounts- of muscle mass in the 1nd1V1duals and not relateéed ,

1

muscle cells at rest. Keys (5) et 2l have demonstrated ¢
to age. Lamb (6) also reported the case of a subject who
at age 26 used 67 éalories/hour at rest: and at age®76 ‘
used only 52 calories/hour while at rest. Slnce it takes .

60 calories morefto walk a mile rather than to sit at.

rest, it follows that this man would have to walk six miles,

a day at age 76 in ord T to use the same number of calories T

that he would have expe ed by sitting at rest all day at .
age 26. Th1s is basicall¥ what happens to many people -who

» do not ma1nta1n ‘a suff1C1ent amount of muscle mass. As we

age we need to burn more calories through exerc1se in order

~. [y

‘to prevent obes1ty. The problem can be part1a1ly -solved

~ by following a regular weight training program to ma1nta1n

muscle mass. There must be a certain trade-off between

. 10
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strength and endurance exg¢rcises. With an—adequate muscle

building and maintenarice training program the aging indi-
I .
vidual won't need-to jog or‘swim as much iﬁ"ordér to burn .
the necessary calories and, thus, avoid excess gain of
\ [ )

fat tissue.  If one maintains the proper amount of muscle.
> ) oPe R
mass, the body will naturally burn the calor ?éégé%restu‘. R :
: - - "'ckv' ‘8 . . . .
‘ that would normally accumulate if there wWas a steaay des.. ' -

‘crease iq\the amount of muscle mass that occurs with age. ~ |

-

. . -
s

'

- ' S

What Can Health and Physical Educators Do?

e .

B

. 5

x

v There is plenty .that we can do. First, we must mgkg sure that we "
ourselves are not cbese. We all know that actions speak louder than

" words. We teach more Qy what we do than by what we. say. Furthermore,

t

talk is often very cheap. Education is sometimes defined as "a change
in behavior." How can we change our students' behavior toward posifiye

" action if we cannot changegour own? We must prgcfice Qhét we pre;éh. . .
We must "walk, the way we Fa}k.ﬂ This is thg most desirable’méthod,of ?, . -
changing behavior of others. _ - .

: This idea raises the question, should an obesé student be allowed
* to enter and graduate in a health and phy51ca1 education maJor program? - T
Granted some of these students have abilities and talents needed for effec-

tive teaching, but research (2) has indigcated tha;,bbesity'contributes.to
N « »

o

¢ . -
nesthetic disfigﬁrement, organic disorders, social rejection, psychological,

maladjustments and emotional problems." Aside from the visual advertise-

\

“ment of their own overwe1ght cond1t1on, should we gamble on cert1fy1ng

students for the feach1ng professibn who have a high probab111ty of having

LN
-

these disadvantages? These questions are 1mportant considerations- that

each professional department for the preparation of health and phy51ca1

11




educators should seriously comsider., - Co
x * - - , . \ .
Secénd; we must’ include a test-of body composition in all health. ﬁs. ;

fitﬂess or ﬁhysical fitness batteries. To test only fbr traifs that™ .
. 1nd1cate athletic prowess and to omit test1ng traits, like body composi-
. ° N ) N

‘tion, that~are also d1rect1y related to health and physacal fltness,

' involve errors of greéat magn1tude. Accord1ng to Clarke (2), the skin-

”fold ca11per test used on a vert1ca1 fold.at nud -triceps level As con- *

‘. "‘:

- s1dered the best measure for'est1mat1ng obesity. He (2) also pub11shed

: . -

e some norms for determ1n1ng m1n1mum tr1ceps th1ckness that mqgsiﬁﬁicate

M ’

for boys

\

«  obesity. Corb1n (3) also pub11shzd triceps sk1n§old standar

" and girls. These standards (3) are Treprinted in tables 2 and 3 in order

- N Y

to prov1de teachers with some fiorms for school-age -children, b . T

Third, we must do a better job of 5e111ng the 1dea that health is a

personal responsibility, and that it is unwise to rely solely on the .
medical-healfh industry. No physician;can give instant health to anyone,
and no physacian can make ingividuars p?actice good health;habits. .Gdod
health praptices are entireiy;up to the {aEEVidual: However, every health

9 *

~.and phys1ca1 educator Tust be a salesman. We mst sell our product -

»

adequate exercise, rest and nutrition -~ to ach1eve oﬁr goal the optimal
&
health for the individual. Regaxding obesity, a common disease of modern

»

western civi;ization; we must literally attack the faétors\thaf‘result in

our sedentary way of life: the of overuse of the automobile, television,-

, aad modern appliances and- out excess iqgestion of food. We must push tﬂe
.best'alternative,to these facths, raguf;r vigorous.physical agtivity, as \
a preventative measure against obesit§ﬂ Once again; we‘du§t practice what
we preach. We must é;ércisé daily ;o expend those calories so that they

’

. do not result in accumulated fat, and so that we do not set a negative ex-

> ample for‘the people with whom we come in contact. /It is the responsibility

s

*Lange Sk1nfold Ca11per PC 5028, J.A. Preston Corporat1on 71 5th Avenue,
. . New York, N.Y., 10003, Price $67.50. 12 '
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. of every 1nd1v1dual to control his or her own weight. It is our respon-

sibility to make them aware of their respon51b111ty - ) .
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: TABLE 2*

JRCEE \ |
. 4 . ¢
Triceps skin-fold standards for boys ) ‘ ) : J
‘ ~. Percentiles ** e
Ekin fold ' ° Skin-fold
hickness, mm - - ; X thickness,
6 Years 7 Years 8 Years 9 Years] 10 Years 11»Years 12 Years,.| mp )
4 10.71 3.03 4.35 1.20 6.25 4.31 * 4.08 4
5 - : \ 10.10 10.44 7.22 10.7r 9.69 12.24 51¢ .
"6 ‘ 28.57 20.20 20.87 ° 15.65 23.21 22.59 4, 16,32 6‘
7 ? 50.00 40.40- 28.70 32.52 36.60 38.72 26.52 ‘ 7
8 57.14 52.52 44.35 49.39 44.64 46.25 " | 30.60 .8\
9 71.43 65.65 54.78 57..82 51.78 55.93 '38.76 9
10 82.14 75.75 61.74 ¢ 63.84 60.71 59.16 46.92 10
11 . . 87.87 66.96 66. 25 68.75 - "61.31 53.04 11
' 12 (85.71) 90.90 74.79 |, 72.27 72.32 65.61 63,24 12
13 (92.85) (94.94) 83.49 80.70 75.89 70.99 73.44 13
14 - (99.99) (95.95) | (85.23) 81.90 82.14 75.29 75.48% 14
15 - | (96.96) . (84.31) 83.93 80.67 79.56 15
16 (97.97) (86.97) (89.13). (87.50) .82.82 ) ° 16
17 » N (87.84) | .(90.33) ) e 17
18 ) ’ (89.58) (91.53) (89.29) (84.97) (83.64) ' 18
19 (98.98) (92.19) |.(92.73) (90.18) (87.12) ] £ 19
20 ' (93.93) | (93.93)4{ (91.97) (89.27) (85.68) . 20°
21 - - (94.80) | (96.34) (93.76) | (90.35) " | (89.76) 21
22 . (95.67) (97.54) (94.65) ‘ N 22 -;
23 ‘ (97.41) - (96.44) | . (91.43). (93.84) 23
24 (98.28) (97.33) : (95.88) 24 -
25 . (98.22) (94.66) ) 25
.26 y > N (99.95) , (96.81) a 26
.27 - ‘ (99.11) - , 27
28 . (99.99) (99.15) -] (97.92) . 28 .
29 ) ‘ > (97.89) | : T 29
30" N (100.02) (100.00) ? 30
31 ‘ : N .31
32 - /oo 3 32
33 ' 33
34 (98.97) | (99.96) 34
35 : ' . 35
36 s . . ’ (100.0§;3 ~ 36
N= 28 .99 115 - 83 C.-112 93, 59
/ : CREY I N

*Reprinted ‘witifpermission of Am. J. Clin. Rutr. 22:837,1969.

**percentiles in parentheses indicate children who are classified as obese.
i : : .

Ve 1




TABLE 3*

Triceps skin-fold standards for girls

7

2

Skin-fold ‘ Percentiles **’ ‘ Skin-fold
thickness, mm ] thickness
. ‘Tm |
6 Years | 7 Years | 8 Years | 9 Years 10 Years {11 Years |12 Years ‘ . 1
4 2.83 1.06 0.93 ° 1.10 a 4 ‘
5 7.55 2.12 2.80 “3.30 | . 6.86 5
6 12.50 10.38 6.38 6.54 11.76 12.82 6
7 22.50 17.93 14.89 8.41 7.70 17.64 |- '25.64 7
8 30.00° | 30.19 22.34 20.56 14.29 "21.56 30.77 . 8
9 42.50 37.74 28.72 33.64 18.69 26.46 38.46 9
10 50.00 | 56.61 38.29 | .45.79 25.28 29.40 51.28 T 10
11 65.00 63.21 46 .80 51.40 29.68 35.28 11
12 75..00 70.76 52.12 61.68 43.97 43,12 56.41 12
13 82.50 76.42 58.50 63.55 51.66 50.96- 64.10 ~ 13
14 85.00 82.08 65.95 67.29 54.96 57.82 69.23 14
15 (90.00) 87.74 .| 71.27 74.77 59.36 61.74 74.36 , 15
16 (92.50) | (91.51) | 72.33 78.51 63.76 66.64 . 79.49 16
17 (100.00) | (93.40) | (76.59) 83.18 | -64.86 68.60 82.05 17
18 , ’ (95.29) | (80.85) | (84.11) | 69.26 73.50 . 18
19 (96.23) |-(86.17) (85.98) 72.56 77.42 84.61 19
20 (97.17) | (91.49) | (89.72) | ¢€74.76) : (87,17) 20
21 (98.11) | (93.62) | ~ (79.16) (82.32) 21 7
22 - . 7 (83.56) (83.30) 22
23 i _ (99.05) 1 (90.65) (84.66) (85.26) , C 23
24~ : (99.99) | (94.68) | (92.52) (85.76) (89.18) - | (89.73) 24
25 - | (97.87) | (93.45) (87.96) | = . 25
26~ (100.00) | (94.38) (91.26) " | (91.14) : 26
27 (96.25) .| (92.36) (92.12) (92.29) 27
28 (97.18) (94.56) (96 .04) (94.85) < 28
29 - . - - o] (98.00) - 29
30 ¢ OB T~ —695. 66) N 30
31 (96.76) | - 31
32 ' (99.98) , 32
33 , 33
34 . . . (98.96) ‘ ‘ 34
35 - -, . (98.98) p(99.98) 35
n | 40 106 94 107 91 102 49
N = . N . Y
*Reprinted with permission of Am. J. Clin,SNutr. 22:1838, 1969. N L0
%*percentiles in parentheses indicate children who aTe classified as obese. -
_ "4\“ . .
\ .
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