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. Since the inception of American football its. plaxers ‘have tried LY °

"to adjust their weight for maximal perfomance at their position. > Y

A.lthough much thought has been given to the problem by players,
-coaches, trainers, and parents, their approach has been primarily of
,Athe intulitive nature, Only on a few, occasions has the problem been
approached scient:n.fically(3 7,13 ’20). It appears that players and
coaches tend to regard tota_lT body weight as ‘the primary criterion(2°)

although several studies have demonstrated that responses mea’sured by

physical perfomance tests were inversely related to percentage of body N

fat, while having no relationship with total body weight(>’ 9’18)

,f'

Ly

With the above in mind’, it was the purpose of this investigation

to stucw the 'follo;iing problems: (1) to collect densitometric and

anthropometric data on an entire college football team, (2) to cpompatre

the boay composition of football players by. position, (3) to develop a

regression equation to predict body density'from anthropometric ‘
./}measurements (4) to compare «data on football players in similar { :

studies with those obtained from the present study and (5) to compare

optimal playing weight as detemined by densitometric techniques with

player and coach perceptions of optimal playing weight. . o

’

IS . « . 4

Methods . . "o

The subJects consisted of 65 v dates for spring footbal\];

\

Y practice at st, ~Cloud State College, Minnesota who ranged in age from

17 to 23 years. 'l'he subjects were di’vided by position into fiVe \<j
. { ~
categories according to Wilmore and Baskell(ze) + The categories and
’ the xmmber of - subJects were as follows: defensive backs (N = 15),

" offenaive backs and receivers (N = 15), 1ifiebacks (N 7), offensive -

I
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' = regression analysis. ’
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' correlatione, mltiple correlations and regression equations, .ﬂ'he stepawiee

linemen and tight ends (N = 4r3), and detensive linemen_ (N = 15), l
' ‘I'he skinfold measurements were administered Dby the investigator who had
previously established reliability with & Lax‘ge ekinfold caliper (Cambridge
Scientific Industries, Inc.) The general procedures used in taking. the
ekinfolds were those described by Bro;ek(n) " The specific skinfolds were
chest( ) 3 thigh, ecapula, and triceps( O) ; pectoral - and iliac crest(21) and
‘ abdomen( 7>. The wrist dismeter was te.ken with a. stainless steel Vernier . .
caliper read to O T cent:l.meter trom the most lateral proJection of the styloid

processes of the, radius and ulna( 1) 5 Waist. girth was taken by placing the

g
steel tape Jjust mpe;ior to the iliac crests laterally and the umbilicus %

anterionly and was read to 0.1 centimeter(21) The average of three trials

i N, -

was éccepted for éach measu.rement

Body composition was asseased for all eubjects by the hydrostatic
weighing technique ag described by Wilmofg(m -and by Wilnore and Beh:

.

~t

(16) '

Five to eighteen weighings were performed,, and the~criteria for the re ding

- ‘.«

. used was as follows: (1) tlfe eatest weigh: ecorded if observed mork

»e

than twice, (2) the second greatest weight if observed mre than once, or .

(3) the~third highest value, llmost without exceﬁtion the max:imnn weight

was observed three or four t:Lmes with these hig

motivated subjects

7,‘»,

Residual volume was determined ‘oy the "closed-circuit oxygen-dilution

method" as descr:.bed by Hilmre(15) o 'I‘wo‘ tests with:l.n 50 milliliters were l
averaged and accepted as the residual volume, Body density was detem:fned
’ by the fornmla described by von' Do'beln(12);. Percent fat and. lean body mass. i
" were calculated from the d.’omula developed by Brozek, et al. (.2) .“: “

A Univac 1100 computer was used to compute all of the zero-order ' o

linear regression teclmique was 'used for the nnltiple correla'tifions and
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- Results and Discussion

-

'.I'he da.ta were analyzed for the entire team and for five categories

according to position previously described by Wilmore and Haskell(eo)

_These. dsta are presented in Ts.ble I 4 e

-
N * - -

The means seem to follow a patte¥n which, with minor variations, "

s

progressedrfrom smllest to largest in the following order: defensive

i
baeks, offensive backs a.nd receivers, linebackers, defensive linemen, !

~~ S i ¢

- and .offensive linemen and tight ends. As might be expected the first
two groups were, very " sinilar, as were the last two, 'I’he linebackers
exhibited means tending toward those of the bscks, although in height-

and weight they were midway between the backs and 1inemen. oy,
The matrix of zero-order correlstions presented in Table 11

o

demonstrated that the criterion, body density, had high correlations

(,_ =-80tor = -.92) w:Lth nine ‘of the eleven independent varia.bles. A
'I'hese high cornelations between body density and selected eanthropometric
measurements generally support the findings of other s'badies. 'I'he

correlstionsAetween body density and the skinfolds(m 7921 g

waist circumrerence( 7,21) are higher than m previous investigstions.
The lack of significance between body density correlations. with wrist

diameter a.nd height noted. in the present.study have been previously

* demonstrated. - /‘, v ' .
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old, and body height),

“of .96 was also found between percen‘trfa % the same three variables.
B.D. = 1.10148 - 0,00118 (waist cJ.rcumferenc - 0.00114 (triceps SF) + K
".00044 (height) + 0,0041 ~

Percent Fat = 0, 17754 + 0.48441 (waist circmnference) + 0, 45752 (triceps SF)
e "o. 17973 (height) + 1,64

» 4 > .

Waist circumference measured- in centi:xpeters. s
Skinfolds measured in millimeters, =«  °

¢
- Height measured in centimeters,

1

Y

&
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TABLE 2

. Ma,trix; -of ‘Zero-Order Correlations

5- 67 8 9 10

e > -

~20 -.81 _ -.86 -.86 -.87 =.80
' 21 33 22
7581 S8 67
86 .80 |
.83

.

084 087 - u73 ’
.84 . .63

Key:

. " 1. Body Density
2. Height
- 3, Body Weight
* 4, Pectoral )
5. Tricep )
60 ScaPuldr )
7. 'Chest . )
8. Iliac ) -
90 Abdmn )
10, Thi&h ) - .
11, Waist Circumference
12, Wrigt Diameter

".05 level of conﬁ&ence = 24

«01 1391 of confidence = 37
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Analysis of variance was used to, determine if the five subgroups were

A .

sigm.ficantly different in body density, body weight fa.t weight, lean
body weight a.nd percentage of fat. .The F ratios were sigm.ficant beyond
the +01 level of confiden in edch insta.nce, and ra.nged from* 7.36 to 24 20
(.01 level = 3.65.with 4/ egreee of freedom) "The mean differences were

‘ highly sa.gnificant (. 01 level of\ .confidence) .when comparmg the backs with 4
) linemen. No significa.nt difference\bccurred between the offensive ando 1‘
defensive’ backs or betweén the offensive and .defensive lmemén.

These differences would appea.r to suggest that football _Players should
be divided into at least two groups, backs and linemen, if not into five ‘
groups used in the Wilmore and Haskell( o,) study and the present study when .
studying body compqsition trends. - . ]

As a result of these basic body compositional differences between th; ‘
backs and linemen, regression equationa were developed for each. For the )
backs, an R of ,97 was found bebdeen body density (also percent fat) and four
independent variables.. The R for the linemen remained at .96. The equations

v are as follows: s »

BACKS AND RECEIVEHS
Body. Density = 1 02451 -.o ooo69 (abdomen/F) - 0.00130 ('uugh SF) + 0, o1263

(wrist diameter) - O, 00073 (triceps SF) + 0 0030, - o .
Percent Fat = 31 09000 + 0,27816 (abdomen SF) + 0.50982 (»tlugh SF) - 5,03271
‘ (wrist diameter) + 0.28887 (triceps SF) + 1,16, '

. )
LINEMEN, LINEBACKERS & TIGHT ENDS

Body Density 21, 17446 - 0. 00109 (waist circmnference) - 0.00072 (triceps SF)

- 0.00038 (chest SF) + 0,0041, " ., .

-

Percent Fat = -5(1.50715 +*0,45316 (waist circtmference) + 0. 29294 (triceps SF)

-~

+ o 15044 (chest SF) + 1.65 . : -7




- - 9 < ' " : k
. £ %Y .
Skinfolds measured in inlllimeters. . :

Diameters measu.red in‘centimeters.'

«

‘Circumferences measured in centimeters.

-

.

" As a result of examinipg the data for the baeks and linemen separately, {

K the regression equation for the backs wasg improvefd. The” R 1ncreased from .96

to .97 and the standa.rd error of the estimate decreased from 0,0041 to 0 0030.

. No improvement was nmade in the equation for the linemen, with the R and |

standard error of the estimste “remaining the same, o . .

' oo In an effort to rurther demonstrate the need for dividing football players
into two groups when. studying body composition, the team equation was’ applied

. ' )
to the linemen and to tge backs separately. The standard error of the .

estimate ‘remained unchanged for the linemen (.0641 to .0042) but remained high
for the “backs ( 0030 to .0041),  The equation ‘developed’ for linemen was then.
utilized to predict the back's body density, mth the standard error of the
\ estimate increasing w .0060‘ When the equation developed for the backs
valone was used to predict the body density of the linemen, the standard error
of the estimate increased'to .0101. These findings would sppear to support
the contention that separate equatidns for predicting. the body densities of
~ baoks and linemen should be employed Perhaps the relative leanness- of the
. backs made it possible to be more aéc{arate in taking ‘the anthropometric .
measurements than it was for the fatter linemen. This may have made it
possible for the development of a more accurate equation for ,the backs -’ than

Was possible for the linemen. ’ v . .
t - o A {

’ The present study was compared with other swdies involving footbqli. .e’
) ) ‘ . . W
'players(j ’h’7’11’13 120) + The college teams were smaller’ and fatter in’ evm

. respect than the three professional teams shzdied. A comparison of the data v

\V,
.
.

 from the preaent study with that of. the Vilnore md Haskell study(20) are- v;
pregented in ’.l‘eble 111, - ( . \\




' . N ’ - - 10 - .
Each player was asked what. he felt his best playing weight for t:tje

coxm.ng sprlng Practice would be. The head coach »responded to the same .

question on each pPlayer,: At the same timg, the investigators estimate&

‘ each players' "ideal weignt" based upon the results of the Wilnnore and “-

: ‘Haskell' study<2o) « The selected "ideal weights" were: 8 percent for

heavier than the ideal weight selected by the mvestlgators. The coach

- also overestimated the welght by 6. 2 pounds, This finding, in conjunctlon

with a negative correlation of .69 between percentage of fat and 4o yard

dash speed for® Players evaluated in the Present smdy, would appear to .

* .

indicate the need for increased emphasis in making recent body composit:.onal ’

flndings more access:Lble to football coa.chea and players. It appears that
far too much emphasis is placed upon total body weight and 'boo lit'b‘le
emphasis oh lean body weight by the coach and the athlete
The present study also emphasizes the body. compositional differences
that may occur between athletes <in the sa.ﬁz?'y 1 o The linemen were .
bas:Lcally heavier and fatter than the backs and wide receﬁrers. Prediction
‘of body density and fat was inhanced by developil’ng a specific equation for
_the backs and wide receivers. This supports the contention that regrelss:Lon
. equations for the prediction of body ‘density sppears to be specific even
among athletes in the .same eport(3 ) . There is an apparent need for f‘urth.r
studies of this, nature anong individua]. sporte that cover a divers:.ty of

body composltion types,

¢ v .
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