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A persisten t challenge in hum an biology is to  identify  individual differences 
and to  find group characteristics. For th is reason the study  of in ternationally  
elite ath letes is particu larly  a ttractive . Specific perform ance criteria makes 
them  easily identified . They are highly select and m uch of the preparation 
leading to  in terna tional com petition has been optim ized.

For perhaps social-cultural reasons, scant a tten tio n  has been paid to  physique 
characteristics of females in general, however, noteable contributions have 
been m ade and precedent established in th e  works of R ott (1926), B ach 
(1927), A rn o ld  (1930), S k e r l j  (1938, 1959, 1960), H ea th  (1952), F e l ic e  
(1958), H ea t h  and Ca r ter  (1967), E ib e n  (1965, 1969, 1970, 1972), G rimm  
(1966), D e W o sk in  (1967), F e l ic e  and Vassal  (1968), Mo esc h ler  (1968), 
N ovak  (1970), H a r r iso n  and Ma rshall  (1970), W ilm ore  and B e h n k e  
(1970), Me r e d it h  (1971), Ga rrett  and K e n n e d y  (1972), Cla u ser  et al. 
(1972).

There has also been scattered  studies reporting  anthropom etric d a ta  on female 
athletes, a lthough only tw o com prehensive reports on in ternationally  select 
female ath letes are available. These em anate from  the  1966 European W om en’s 
T rack and Field Cham pionships reported  by  E ib e n  (1972) and the 1968 
Mexico Olympic Games reported  by  de Ga r a y , L e v in e  and Ca r ter  (1974).

B oth these studies provide basic descriptive data , however, fu rther analyses 
are possible. Of p articu lar in terest is th e  proportionality  characteristics of 
ath letes in d ifferent events com pared to  non-athletes viewed w ith reference to  
a single unisex phantom  proposed as a universal human model.

Essentially , th e  unisex phantom  proposed by  R oss and W ilso n  (1974) 
is a m etaphorical model derived from both  sexes as shown in Fig. 1 and described 
in Table 1 b y  over eighty  length, g irth , b read th , and skinfold values and 
standard  deviations based on male-female size-adjusted averages appropriate 
for an unisex model w ith an arb itra ry  170.18 centim eters height, 64.58 kilo­
grams body weight and an 18.78 per cen t body fa t. While the  stratagem  is 
perhaps unique in proposing an unisex phan tom  as a single hum an reference, 
there is historical precedent for other concepts. The phantom  was constructed 
from  a collation of th e  world lite ratu re on an th ropom etry  assembled by Ga r ­
rett  and K e n n e d y  (1972), reference m ale and female da ta  by B e h n k e  and 
W ilm o re  (1974), W ilm o re  and B e h n k e  (1969, 1970) and female d a ta  by 
Cla u ser  e t al. (1972), using criteria for an  „universal h um an” in m uch the 
same way P oly k lito s  (5 th  Cent. B. C.) assembled his Doryphorus or ,,spear- 
bearer” , Fig. 2, from  selected body p arts  from  various subjects he conceived 
of as representing „ideal m ale”  body form .
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Table 1

P h an to m  specifications, bod y  m easurem ents 
1. táblázat. A fan to m  testm érete i

M easurements — Testméretek X S

S P E C IF IC A T IO N S S P E C IF IK Á C IÓ S  M É R E T E K  

S ta tu re  Testmagasság cm 170.18 6.29
W eight T e s tsú ly ig 64.58 8.60
L ean  bo d y  w eight Sovány testsúly kg 52.45 6.14
F a t  w eigh t T estzsír kg 12.13 3.25
P ercen t f a t  Zsírszázalék 18.78 5.20
D ensity  Testsűrűség g/cc 1.056 0.0111
R esidual volum e Residuális volumen  1 1.053 0.265
H i n /  Y  W  l b 12.83
H  cm /  3| /  W  kg 42.41
( y  W  kg /  H  cm ) • 103 23.58

PH A N T O M  H E IG H T S  (pro jected) A  F A N T O M  M A G A S S Á G M É R E T E I  (cm )

V ertex  (S ta tu re )  Termet 170.18 6.29
G nath ion  Allcsúcsmagasság 148.81 5.65
S up raste rn a l Szegymagasság 138.31 5.46
In fras te rn a l Infrasternális magasság 119.50 4.96
Sym physion Symphysismagasság 87.05 4.35
A crom ial Vállmagasság 139.37 5.45
R ad ia l Könyökmagasság 107.25 5.36
S ty lion  Csuklómagasság 82.68 4.13
D acty lion  Ujjmagasság 63.83 3.38
Iliospinale Csípőtövismagasság 96.32 4.81
T rochan teric  Tompormagasság 87.90 4.40
Tibial (la te ra l or m edial) Térdmagasság 46.98 2 .6 8
Sphyrion  (fib u la r) K ülső  bokamagasság 7.10 0.85
Sphyrion  (tib ia l) Belső bokamagasság 8.01 0.96
Cervical Cervicalis magasság 
G luteal a rch  A  gluteális redő magassága

144.15 5.58
89.59 4.48

S ittin g  h e ig h t Ülőmagasság 90.78 4.54

PH A N TO M  L E N G T H S (d irect and  derived) A  F A N T O M  H O S S Z M É R E T E I  (cm )

H ead  he igh t Egész fejmagasság  (vertex -gnath ion )
N eck N yakhossz  (gnath ion-suprasternale)
T ru n k  E lülső  törzsfalhossz (suprasternale-sym physion) 
B ack  Háthossz (cervicale-gluteal arch)
U pper e x tre m ity  A  fe lső  végtag hossza (acrom iale-dactylion) 
U pper e x tre m ity —H and  Felsővégtaghossz a kéz nélkül 

(acrom iale-stylion)
U pper a rm  Felkarhossz (acrom iale-radiale)
Forearm  Alkarhossz (radiale-sty lion)
H an d  Kézhossz (sty lion-dacty lion)
Low er e x tre m ity — F oo t Alsóvégtaghossz a láb nélkül 

(iliospinale-t. sphyrion)
T high  Combhossz (trochan terion -tib iale  la t.)
T ib ia  Alszárhossz (tib iale  m ed .-t. sphyrion)
Lower leg K ü lső  alszárhossz (tib ia le  lat.-f. sphyrion)
F oo t A  lábfej hossza (akropodion-pterion)

21.27 1.02
9.48 1.71

51.26 2.56
56.83 2.84
75.95 3.64

57.10 2.74
32.53 1.77
24.57 1.37
18.85 0.85

82.91 4.14
40.92 2.52
38.97 2.22
39.88 2.27
25.50 1.16
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E i b e n - R o s s - C h r i s t e n s e n - F a u l k n e r  I .

Fig. 1. A b ila te ra lly  sym m etrica l un isex  p h a n to m  derived  from  h e ig h tad ju s ted  m ale  and
fem ale d a ta .

1. ábra. A férfi és női te s tm é re t-ad a to k b ó l lé treh o z o tt k é to ld a li sz im m etriá t m u ta tó  un isex
fan tom .



E i b e n - R o s s - C h r i s t e n s e n - F a u l k n e r  II.

F ig . 2. Po lyk lito s (5 Cent. B. C.) D oryphorus or sp ea rb ea rer m odel o f ,,idea l”  m ale physique. 
2. ábra. Po lyk le ito s (i.e. 5. sz.) D oryphorosa  vagy  D árdav iv ő je , az „ id eá lis”  fé rfi te s ta lk a t

m odellje.



Table 1 (continued) — 1. táblázat folytatása

Measurements — Testméretek X

PH ANTOM  G IR T H S A  F A N T O M  K E R Ü L E T M É R E T E I  (cm) 

H ead  Fejkerület 56.00 1.44
N eck N yakkerület 34.91 1.73
Shoulders Vállkerület 104.86 6.23
Chest M ellkaskerület (m esosternale) 87.86 5.18
A bdom inal 1 (w aist) Derékkerület 71.91 4.45
A bdom inal 2 (um bilical) Haskerület 79.06 6.95
A bdom inal AV (m ean 1 2) Átlagos haskerület 75.48 5.74
H ips Tomporkerület 94.67 5.58
T high  Combkerület 55.82 4.23
K nee Térdkerület 36.04 2.17
Calf (stand ing) Alszárkerület (álló helyzetben) 35.25 2.30
A nkle Bokakerület 21.71 1.33
A rm  (flexed) Felkarkerület (behajlítva) 29.41 2.37
A rm  (ex tended) Felkarkerület (n yú jtva ) 26.89 2.33
F o rea rm  Alkarkerület 25.13 1.41
W ris t (d is ta l styloids) Csuklókerület 16.35 0.72

PH A N TO M  B R E A D T H  A  F A N T O M  S Z É L E S S É G I  M É R E T E I  (cm)

B i-acrom ial Vállszélesség 38.04 1.92
B i-delto id  Deltaszélesség 43.50 2.40
T ransverse  m esosternal Mellkasszélesség 27.92 1.74
B i-iliocristal Cristaszélesség 28.84 1.75
B i-trochan teric  Tomporszélesség 32.66 1.80
Chest d e p th  (A-P) Mellkasmélység 17.50 1.38
B i-epicondylar hum erus H um erus condylusszélessége 6.48 0.35
W ris t (m ax . sty lion-u lnare) Csuklószélesség 5.21 0.28
H an d  (d is ta l I I —V. m etacarpals) Kézszélesség 8.28 0.50
B i-ep icondylar fem ur Fem ur condylusszélessége 9.52 0.48
T ransverse  tib ia  A  tibia szélessége 9.12 0.47
B i-m alleolare Bokaszélesség 6.68 0.36
T ransverse  foot A  lábfej szélessége 9.61 0.60
F o o t (d is ta l I —V. m eta ta rsa ls) A  lábfej max. szélessége 10.34 0.65

PH A N TO M  SK IN F O L D S  A  F A N T O M  B Ő R R E D Ő  V A S T A G S Á G  É R T É K E I  (m m )

T riceps A  tricepsen
S ubscapular R d  A  lapocka alatt R d
Subscapu lar L v A  lapocka alatt L v
Chest A  mellen
Biceps A  bicepsen
Suprailiac A  csípő fö lö tt
A bdom inal A  köldök mellett
Iliac  c rest A  csípőn
F ro n t th ig h  A  comb elülső felszínén
R ear th ig h  (f) A  combon
M edial calf A z  alszár belső felszínén

15.4 4.47
17.2 5.07
17.5 5.17
11.8 3.27

8.0 2.00
15.4 4.47
25.4 7.78
22.4 6.80
27.0 8.33
31.1 9.69
16.0 4.67

PH A N TO M  IN D E X  V A LU ES A  F A N T O M  I N D E X É R T É K E I

Corm ac index  
Rel. ülőmagasság

SH

L
100 =  52.5 m edium  tru n k

S keleta l in d ex  (Ma n o u v r ie r ) 
Skeletális index

1 0 0 (L -S H )
91.0 sub-m acroskele

SH
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Table 1 (continued) — 1. táblázat folytatása

A n terio r tru n k  h e ig h t index 
Rel. elülső törzsfalhossz

100 (Su-Sy) ,
----------------—  =  30.1 long tru n k

L

B iacrom ial index  
Rel. vállszélesség

100 BA
------------- =  22.4 m edium

L

B icris ta l index 
Rel. crislaszélesség

100 BC
-------------=  16.9 m edium

L

A crom io-iliac index  
Törzsszélességi index

100 BC
-------------=  75.8 rec tangu lar

BA

B itro ch an te ric  in d ex  
Rel. tomporszélesség

100 BT
------------  =  19.2 m edium

L

Chest g ir th  index 
Rel. mellkaskerület

— = 5 1 .6  m edium  
L

U pper e x trem ity  in d ex  
Rel. felsővégtaghossz

100 U E  . .
—---------- - =  44.6 sho rt

L

U p p e r a rm  index  
Rel. felkarhossz

100 A
----------  =  19.1 m edium

L

F o rearm  index 
Rel. alkarhossz

100 F  , ,  , ,
----------  =  14.4 short

L

B rach ia-an tib rach ia l index 
Felkar-alkar index

100 F  „ ,  ,
----------  =  75.6 sho rt

UA

H an d  w id th  index  
Kézszélességi index

100 H W  „
----------------- 43.9 m edium

H L

Leg len g th  index 
Rel. alsóvégtaghossz

100 Is rc *---------- =  55.6 m edium
L

T ro c h a n te r  in d ex  
R el. trochantermagasság

100 T r _
---------- =  51.7 m edium

L

S y m p h y sis  in d ex
Rel. Sym physism agasság

100 Sy , ,  , ,.
-------- - =  51.1 m edium

L

T high  len g th  index  
Rel. combhossz

100 Is-T m  „ 
--------------- ---- 29.0 m edium

L

Low er leg len g th  in d ex  
Rel. alszárhossz

100 T
----------  =  22.9 m edium

L

F o o t size index 
Lábindex

100 FW
-------------=  40.5 m edium

F L
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The Polyk litian  anthropom etric canon was a mimetic model. The artists 
determ ined proportionality  by com parison w ith the spearbearer model. The 
m odern phan tom  is used by  expressing obtained m easurem ents b y  application 
of th e  following general form ula:

1 r , 170.18 d I
z =  —  l ------------ — p

s L h

where
2 is a proportionality  standard  score,
$ is a prescribed standard  deviation for a given item  for th e  phantom , 
l is any obtained m easurem ent on a subject for a given item ,
170.18 is the phan tom  height constant, 
h is the  subject’s obtained height,
d is a dimensional constan t based on geom etrical considerations: 

d =  1 for all lengths, b read ths, girths, and skinfold thickness; 
d =  2 for areas and static  streng th  measures which are re la ted  to  the  

area of cross section of muscle tissue; and 
d =  3 for weights and volum es of to ta l body or any body p a rt. 

p  is the  prescribed value for the  given item  for the phantom .

Subjects

The d a ta  for viewing p roportionality  characteristics of female ath letes was 
assembled and reported  by  E i b e n  (1972). His samples consisted of 125 women 
ath letes in nine events of the  1966 European Track and Field Cham pionship, 
139 female physical education m ajors and 179 female teachers’ college students.

Method

Mean values reported  by  E i b e n  (1972), for each of nine events for the  a th ­
letes, and th e  physical education and teachers’ college groups were substitu ted  
in th e  above form ula to  obtain  p roportionality  r-values.

The analysis for this paper was based on mean values of 26 direct measures 
which were obtained on all a th letic  sub-groups and bo th  physical education 
m ajors and teachers’ college sam ples. M easurements no t common to  all groups 
or those which were derived by  calculation from  the direct m easurem ents were 
delim ited.

Results

A to ta l of 286 z-values obtained from  the 26 items for each of th e  11 groups 
by  the  phan tom  form ula were displayed on the  firs t line for each designated 
item  as shown in Table 2. These values describe how proportionally  similar 
th e  ob tained  values were to  phan tom  values. An obtained value of 0.00 indi­
cates the  m ean value for th e  p articu lar group was proportionally  the  same as 
th e  phantom . Positive values indicate the  prototype was proportionally  greater 
and negative values proportionally  sm aller th an  the phantom .
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Table 2

P h an to m  z-values for fem ale tra c k  and field  a th le te s  (D a ta : E ib e n  1972) 
2. táblázat. Az a tlé tan ő k  z-értékei

1 2 3 4 5 6 7 8 9 10 11
SPR HRD MDR L J H J SP DIS JAV P E N PEM TCS*

1. S u p raste rn a l he igh t Szegymagasság

0.17 0.18 0.27 0.22 0.36 0.30 0.37 0.35 0.28 0.12 0.14
0.03 0.04 0.13 0.08 0.22 0.16 0.23 0.20 0.14 - 0 .0 2

2. Shoulder h e ig h t Vállmagasság

0.06 0.06 0.15 0.07 0.25 0.20 0.14 0.14 0.27 - 0 .0 2  I - 0 .0 7
0.12 0.13 0.22 0.14 0.32 0.27 0.21 0.21 0.34 0.05

3. H eigh t of rad ia le  Könyökm agasság

0.36 0.28 0.40 0.18 0.25
0.13 0.04 0.16 - 0 .0 6 0.02

H eigh t of stylion Csuklómagasság

0.43 0.39 0.49 0.22 0.51
0.25 0.21 0.31 0.04 0.33

0.59 0.28 0.35 0.37 0.22 0.24
0.35 0.04 0.11 0.13 - 0 .0 2

0.57 0.32 0.64 0.44 0 .3 4 j 0.18
0.39 0.14 0.46 0.26 0.16

5. H eigh t of dacty lion  Ujjmagasság

0.51 0.42 0.38 0.32 0.55
0.14 0.05 0.00 - 0 .0 5 0.17

6. A nterio r superior iliac Csipőtövism agasság

- 0 .2 2 - 0 .3 6 - 0 .2 1 - 0 .0 5 0.00
0.09 - 0 .0 4 0.10 0.26 0.31

7. H eigh t of tib iale T érdmagasság

0.05 0.27 0.23 0.73 0.32
0.41 0.63 0.59 1.09 0.69

8. H eigh t of sphyric>a B okántágasság

0.40 0.38 0.15 0.11 0.36
- 0 .2 6 - 0 .2 8 - 0 .0 5 - 0 .5 5 - 0 .3 0

9. Span Karöltő

— 0.12 - 0 .1 9 0.04 0.08 - 0 .0 8
- 0 .0 0 - 0 .0 7 0.16 0.20 0.04

10. S ittin g  h e igh t Ülőmagasság

0.21 - 0 .2 4 - 0 .2 9 - 0 .4 7 — 0.55
0.05 - 0 .0 8 - 0 .1 2 - 0 .3 1 - 0 .3 9

0.52
0.15

0.25
- 0 .1 2

0.58
0.20

0.40
0.03

0.31
- 0 .0 7

0.38

0.08
0.23

- 0 .1 9
0.12

0.02
0.34

- 0 .0 4
0.27

- 0 .2 7
0.04

- 0 .3 1

0.31
0.05

0.24
0.60

0.21
0.57

0.27
0.63

- 0 .1 5
0.22

- 0 .3 6

0.07
0.73

- 0 .1 2
- 0 .7 8

0.42
- 0 .2 3

0.43
- 0 .2 2

0.30
- 0 .3 5

0.65

0.39
0.51

0.73
0.84

0.08
0.19

0.13
0.25

0.10
0.22

- 0 .1 2

0.08
0.09

- 0 .1 3
0.03

0.09
0.26

- 0 .4 3
- 0 .2 7

- 0 .2 0
- 0 .0 4

- 0 .1 6

*SPR. sprinters — vágtázok, H R D  hurdlers — gétfu tók , MDR m iddle-distance runners — középtávfutók, L J  long jum  
pers — távolugrók, H J  high jum pers — magasugrók, SP shot pu tters  — súlylökők, DIS discus throw ers — diszkoszvetők 
JAV javelin throw ers — gerelyhajítók, P E N  pentath lonists — őtpróbázók, PEM  physical education m ajors — TF-hallgatónők* 
T  CS teachers’ college students — tanítóképzős lányok.
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Table 2 (continued) — 2. tá blázat folytatása

1 2 3 4 5 6 7 8 9 10 11
SPR H RD MDR L J H J SP D IS JAV PEN PEM TCS

11. B iacrom ial d iam ete r Vállszélesség

0.73 0.95 0.44 0.60 0.29 1.42 1.40 1.13 0.72 0.68 0.49
0.24 0.46 - 0 .0 6 0.11 - 0 .2 0 0.93 0.91 0.63 0.23 0.18

12. B idelto id  w id th Deltaszélesség

- 0 .4 5 - 0 .2 9 —0.54 - 0 .5 2 -0 .7 8 1.25 1.07 0.29 - 0 .1 9 - 0 .0 8 - 0 .1 7
- 0 .2 8 - 0 .1 2 - 0 .3 7 - 0 .3 5 0.61 1.42 1.55 0.46 - 0 .0 2 0.09

13. Chest b re ad th  Mellkasszélesség

0.76 - 0 .4 4 - 0 .4 4 - 0 .9 2 - 0 .7 7 1.10 0.76 0.44 - 0 .5 4 1 - 0 .2 4  1 0.07
0.83 - 0 .5 1 - 0 .5 1 - 0 .9 9 - 0 .8 4 1.03 0.69 0.37 - 0 .6 1 - 0 .3 1

1

14. Chest d ep th  M ellkasmélység

0.58 0.45 1.11 0.58 0.40
0.50 - 0 .6 2 0.03 - 0 .5 0 - 0 .6 8

15. B itro ch an te r w id th  Tomporszélesség

0.19 0.23 0.20 0.64 1 0.22
1.52 - 1 .4 7 — 1.50 - 1 .0 7  t - 1 .4 9

2.08
1.00

1.75
0.67

1.50
0.42

0.68
- 0 .4 0

0.95 | 1.08 
- 0 .1 3

1.65
- 0 .0 5

2.02
0.31

0.95
- 0 .7 6

0.18
- 1 .5 2

0.56 1.71 
- 1 .1 5

16. Chest quiet M ellkaskerület

0.20 0.15 0.36 0.02 - 0 .0 6 1.89 1.66 1.46 0.26 0.22 - 0 .2 1
0.41 - 0 .0 6 0.14 - 0 .1 9 - 0 .2 7 1.67 1.45 1.25 0.05

1
0.01

17. A bdom en circum ference Haskerület

1.02 - 0 .9 9 - 0 .9 0 - 1 .0 9 - 1 .0 8
2.01 - 1 .9 9 — 1.89 - 2 .0 8 - 2 .0 8

0.36 0.47 - 0 .1 2 — 0.68 - 0 .5 3  0.99
0.63 - 0 .5 2 - 1 .1 1 - 1 .6 7 - 1 .5 2

18. T ro ch an te r c ircum ference Tomporkerület

0.60 - 0 .4 9 - 0 .6 2 - 0 .7 7 - 0 .6 9 0.90 0.20 0.23 - 0 .3 4 - 0 .4 5  0.72
1.32 - 1 .2 1 — 1.34 - 1 .4 9 -1 .4 1 0.18 - 0 .5 2 - 0 .4 9 - 1 .0 6 - 1 .1 7

l9 .  U pper a rm  re lax ed  Felkarkerület (nyú jtva)

0.94 - 0 .4 5 - 0 .9 8 - 1 .1 7 - 0 .9 9 1.45 1.05 0.20 —0.43 - 0 .1 8  - 0 .7 1
0.22 0.26 - 0 .2 7 - 0 .4 6 - 0 .2 8 2.17

1
1.77 0.91 0.28 0.53

20. U pper arm  c o n tra c te d  Felkarkerület (behajlítva)

1.30 - 0 .7 3 — 1.34 - 1 .5 4 - 1 .3 4 1.14 0.83 - 0 .1 5 - 0 .6 8 - 0 .7 6  - 1 .1 4
0.15 0.41 - 0 .1 9 - 0 .4 0 - 0 .2 0 2.29 1.97 1.00 0.46 0.39
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Table 2 (continued) — 2. táblázat folytatása

1
S PR

2
| HRD

3
MDR

4
L J

5
H J

6
SP

7
DIS

8
JAV

9
PEN

10
PEM

11
TCS

21. F o rea rm  circum

- 1 .4 7  I - 1 .1 6  
- 0 .1 2  1 0.19

l

terén ce

- 1 .6 6
- 0 .3 1

4 Hear feen

- 1 .7 6
- 0 .4 1

ilet

- 1 .5 3
- 0 .1 9

0.76
2.11

0.67
2.01

- 0 .1 4
1.20

- 0 .5 5
0.80

- 0 .3 5
0.99

- 1 .3 4

22. W ris t circum ference Csuklókerület

1.39 - 0 .8 7  i - 1 .3 6 - 1 .6 1 - 1 .3 9 0.76 i 0.43 - 0 .0 5 - 0 .8 9 - 0 .1 2  | - 0 .7 6
0.63 - 0 .1 1 - 0 .6 0 - 0 .8 6 - 0 .6 4 1.52 1 1.18 0.71 - 0 .1 3  Í 0.64

23. T h ig h  circum ference Combkerület

0.19 0.24 - 0 .4 4 - 0 .1 7 - 0 .3 2 2.07 1.20 1.04 0.17 0.14 0.08
0.27 0.15 - 0 .5 2 - 0 .2 6 - 0 .4 0 1.99 1.11 0.95 0.09 0.05

24. C alf circum ference Alkarkerület

0.22 0.66 - 0 .1 9 - 0 .0 7 - 0 .2 8 1.72 1.19 1.00 0.28 0.38 I - 0 .3 8
0.61 1.04 0.20 0.31 0.10 2.10 1.58 1.39 0.66 0.76 ^

25. A nkle circum ference Bokakerület

- 0 .0 5 0.11 - 0 .0 5 - 0 .1 1 - 0 .3 4 1.31 1.83 1.06 0.50 0.64 0.56
- 0 .6 1 - 0 .4 5 - 0 .6 0 - 0 .6 6 - 0 .9 0 0.75 1.27 0.51 - 0 .0 6 0.08

26. W eight Testsúly

0.25 - 0 .0 9 - 0 .3 6 - 0 .4 0 - 0 .3 9 1.76 1 1.22 0.74 0.03 0.01 | 0.38
0.64 - 0 .4 7 - 0 .7 4

1
- 0 .7 8 - 0 .7 7 1.38 i 0.83 0.36 - 0 .3 6  —0.37

A second display of 260 z-values are shown on th e  second line for each 
ath le tic  sub-group and th a t  of th e  physical education m ajors. These values 
w ere  obtained by  sub trac ting  the  teachers’ college z-values for each item  from  
th e  o ther group item s on th e  f irs t line and showing th e  difference d irec tly  
underneath . This provides for a d irect com parison of proportional differences 
betw een the ath letic and physical education m ajors pro to types w ith  an a rb i­
tra ry  designated control or norm al female prototype.

For example, in  viewing proportional body weight, as shown by  item  26 in 
Table 2, the f irs t line showed th e  sprin ters, hurdlers, m iddle d istance runners, 
long jum pers, and high jum pers to  be proportionally  lighter th a n  th e  phan tom  
as indicated  by  negative z-values, whereas, the  shot p u tte rs , discus, and javelin  
throw ers, pen ta th lon  a th letes, physical education m ajors, and teach ers’ 
college students were proportionally  heavier. However, when the  a th letic  and  
physical education m ajors groups were com pared to  the  teach ers’ college 
control group as shown on th e  second line, only the  shot p u tte rs , discus, and  
javelin  throw ers were proportionally  heavier th a n  the  female p ro to type.

O ther comparisons m ay be m ade d irectly  from  the  tab les or inferred  from  
com puter-generated graphs in Fig. 3 which shows th e  position of th e  z-values
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for each group by  an ,,x ”  m ark and  the range values by  a vertical ba r. The 
distance from  each m ark  to  the zero level represents the  proportional differ­
ence from th e  phantom . The distance from  each m ark  to  the  horizontal line 
drawn a t th e  level of th e  teachers’ college z-value indicates the  proportional 
difference from  the fem ale p ro to type.

I t  is also possible to  com pare ind ividual z-values or group m ean values by  a 
p roportionality  profile as illustra ted  by group m ean values for shot p u tte rs , 
discus throw ers, and long jum pers as shown in Fig. 4.

In  viewing proportional lengths, the  th ree event prototypes were sim ilar 
approxim ating  phan tom  values. However, an in teresting  exception was item  7, 
tib ia l height. B y con trast, the long jum pers had  a z-value of 0,73 com pared to  
the  shot p u tte rs  value of —0.31. Thus in tib ia l height, the  long jum pers were a 
whole stan d ard  deviation longer th a n  the shot pu tte rs . This difference invites 
a biom echanical evaluation and fu rth e r exploration of proportional th igh  and 
shank lengths in jum pers.

In  absolute values, E ib e n ’s data showed the  discus throw ers to  be the ta llest 
and m ost highly developed of the  wom en ath letes. However, in  proportional 
term s, as indicated  by  item  26, the sho t p u tte rs  were heavier and larger in the  
b read th  and girth  m easurem ents except for item s 9 and  15, span and  b itro ­
chanter w idth. For discus throwers this la te ra lity  suggests a biom echanical 
advantage.

As an ticipated , in an  event where th e  a th le te  pro jects her own body ra th e r 
th an  im parts force to  an  inanim ate object, the  long jum per was proportionally  
lighter th an  th e  shot p u tte r  and discus throw er and  had  sm aller proportional 
b read ths and girths, particu larly  in th e  upper arm  and thigh.

I t  is beyond the scope of this paper to  suggest possible im plication of the  
effect of p roportionality  differences on perform ance. Obviously, m any factors 
go into the emergence of a champion. Our concern is th a t  some of the  heretofore 
subjective observations about hum an proportionality  characteristics be 
quantified  and hypothesized differences he viewed objectively. Herein, we 
suggest an unisex phan tom  may be an appropriate  stratagem .

A C K N O W L E D G E M E N T . Decision re g ard in g  sp ec ifica tio n  of p h a n to m  item s w ere fac ili­
ta te d  by  a L eo n  an d  T h ea  K oern er F o u n d a tio n  su p p o rte d  K in a n th ro p o m e try  s tu d y  group  
w hich  in c luded  D rs. A . R . B ehnke, J r ., S . R . B row n, J .  E . L in d sa y  Carter, M . Hebbelinck, 
M . Savage, a n d  W . D . Ross. G raphic A rts , S F U  A udio-V isual C entre , an d  In s tru c tio n a l R e ­
sources D iv ision , D ouglas College. O ther g ra n t  su p p o rt: C an ad ian  N a tio n a l R esearch  C oun­
cil O p era tio n al G ra n t for K in a n th ro p o m e try  #  9402 a n d  C an ad ian  D e p a r tm a n t o f E x te rn a l 
A ffairs tra v e l g ra n t  fo r c u ltu ra l  and  scien tific  exchange.

*

(A M agyar B iológiai T ársasá g  E m b e rtan i S z a k o sz tá ly án ak  1975. o k tó b er 20-i szakü lésén  
e lh an g zo tt e lőadás; közlésre b eé rk eze tt 1975. jú n iu s  30-án .)
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Chest quiet Mellkaskerület (nyugodtlégzésnél) Abdomen circurnference Húskerület Trochanter circumference Tomporkerület

Up per arm relaxed Felkarkerület (nyújtva) Upper arm contracted Felkarkeriilet (hajlítva) Forearm circumference Alkarkerület

Wrist circumference Csuklókerület Thigh circumference Combkerület Calf circumference AIszar kerület

Fig. 3. C o m p u te r-g en era ted  graphs show ing p o sitio n  of z -values m eans an d  ranges for nine 
a th le tic  subgroups, p h y sica l ed u ca tio n  m ajors a n d  tea ch e rs ’ college s tu d e n ts  rep resen tin g  a

female p ro to ty p e .
3. ábra. A  szám ítógép  á lta l  k ira jzo lt g rafikonok  b e m u ta tjá k  a  kilenc a tlé tan ő -a lcso p o rt, a  T F - 
-ha llgatónök  és a tan ító k ép ző s leányok  m in t női p ro to típ u s  z -é rték e it és v a riác ió s-te rjed e lm eit.

5 Anthropologiai Közlem ények 20, 1 — 2. 65



Fig. 4. Proportionality profiles for shot putter, discus thrower, and long jum per prototypes. 
4. ábra. A  súlylökők, diszkoszvetők és távolugrók proporcionális profilja.
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ATLÉTANŐ K  PR O PO R C IO N Á L IS JELLEM ZŐI

írta: E i b e n  O. G. —R o s s , W. D .—Ch r is t e n s e n , W. — F a u l k n e r , R . A.

(Összefoglalás)

A szerzők az idevonatkozó legfontosabb irodalm i adatok ism eretében és az idézett nagy  
elem szám ú m inták adatait felhasználva, átvették  R o ss  és W lL S O N  (1974) unisex fantom ját 
m int univerzális hum án m odellt (1. ábra és 1. táb lázat), és ehhez hasonlították az E ib e n  
(1972) által vizsgált európai atlétanők kilenc alcsoportjának és m agyar főiskolai hallgatónők  
két alcsoportjának proporciós jellem zőit. A tanu lm ányban m egadott képlet szerint z-transz- 
form ációt végeztek . E  z-értékekkel írják le, hogy az egyes alcsoportok testalkata m ennyire 
hasonló vagy  különböző a fantom  értékeihez képest (3. ábra és 2. táblázat). Példaképpen a 
súlylökők, a diszkoszvetők és a távolugrók proporcionális jellem zését részletezik (4. ábra).
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