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VARIATIONS OF PHYSIQUE IN FEMALE 
COLLEGE STUDENTS

by  J .  P á pa i

(Teachers’ Training College, Jászberény, Hungary)

A b s t r a c t .  Four groups of female students from Teachers’ Training Colleges: 
in Debrecen (Eastern Hungary, n =  276), in Jászberény (Middle Hungary, 
n =  267), in Kecskemét (Middle Hungary, n =  241), and in Sárospatak (North­
ern Hungary, n =  285) were studied. All students were Hungarian and Cau­
casian; their age varied between 18 and 21 years. Based on a detailed anthropo­
metric program, their body dimension and proportion were analyzed by means 
of R oss—W ilso n ’s (1974) unisex human phantom, and their somatotype de­
termined by the Heath—Carter method.

The mean stature of the complete sample was 160.77 cm, the mean somato­
type 5.79 — 3.17 — 2.04. Some geographic regional differences among the four 
groups were noted only in length measurements. The Jászberény-group was 
the tallest (161.04 cm). No significant differences were observed in other body 
measurements, proportions or somatotypes.

Key words: physique, body proportions, somatotype, female students, Debre­
cen, Jászberény, Kecskemét, Sárospatak.

In tro d u c tio n . M aterial an d  M ethods

E v e r since Sheldon e t al. (1940) carried  ou t h is classical exam ina tions in  u n iv e r­
s ity  s tu d e n ts , th e  v a ria tio n s  o f physique of ju ven iles an d  young a d u lts  can 
co u n t up o n  th e  in te re s t of h u m an  biologists.

The a u th o r  o f th e  p re sen t p a p e r co n d u c ted  h e r ex am in a tio n s in  1973 and  
1974 found ing  h e rse lf  on a d e ta iled  a n th ro p o m e tric  p rog ram m e, in  th e  D eb re ­
cen (n =  276), S á ro sp a ta k  (n  =  285) an d  Já sz b e ré n y  (n  =  267) T each ers’ 
T ra in in g  Colleges, as well as in  th e  K ecskem et T ra in in g  College fo r K in d e r­
g a rten  T eachers an d  N urses (n =  241). T he ages o f th e  1069 fem ale s tu d e n ts  
v a ry  betw een  18 a n d  21 y ears , th e  m ean  of th e ir  ages is 19.58 years. A ll are 
H u n g arian s, E u rop ids.

R esults and  D iscussion

In  F igure  1 th e  p laces are p resen ted  w here th e  ex am in a tio n s to o k  place. 
T he sam ples o rig in a te  from  E a s te rn  H u n g a ry  (D ebrecen), N o rth ern  H u n g a ry  
(S áro sp a tak ) an d  C en tra l H u n g a ry  (Já szb e rén y , K ecskem ét). I t  can  be found  
th a t ,  as co m p ared  w ith  d a ta  of earlie r ex am in a tio n s  co n d u c ted  in  H u n g ary , 
th e  s ta tu re  has increased ; th e  m easure o f th e  secu lar tre n d  is sim ilar to  th e  one
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Fig. 1: Sites of collection of the sample

in  o th e r  E u ro p ean  coun tries (R a jk a i— J ancsó  1955, R a jk a i 1957, 1965, 
E ib e n  1965, B aracs— F arm osi 1976, E v e l e t h —T a n n er  1977, Co l l in s—  
W e in e r  1977).

T he ta lle s t in  th e  sam ples are th e  Já sz b e ré n y  girls (x  =  161.04 cm ). U pon 
th e m  follow  th e  S á ro sp a tak  ones w ith  a m ean  of 160.74 cm , th e  D ebrecen  
ones (x  =  160.50 cm) an d , f in a lly , th e  K ecskem ét ones (x  =  160.29 cm ). 
In  m ean  s ta tu re  th e re  is no sign ifican t d ifference betw een  th e  subgroups. 
O n th e  o th e r h an d , in  th e  m easu rem en ts of s ta tu re  len g th  th e re  are sign ifican t 
d ifferences to  be d em o n stra ted . T he fem ale s tu d e n ts  from  D ebrecen  an d  Sáros­
p a ta k , i.e. from  N o rth e a s te rn  H u n g a ry  do n o t sign ifican tly  differ from  each  
o th e r, th e  values o f th e ir  m easu rem en ts are sim ilar. The m eans of th e  J á s z ­
b e rén y  girls (C en tra l H u n g ary ) s ig n ifican tly  differ from  th e  fo rm er: th e ir  
va lu es  o f size an d  shape are h igher.

M aking use of th e  un isex  h u m a n  p h a n to m  (R o ss— W ilso n  1974) th e  
a u th o r  conduc ted  p ro p o rtio n a l analysis . T he Já szb e rén y  subgroup  d iffers 
from  th e  o thers also as to  p ro p o rtio n s. A  sim ilitude  in  p ro p o rtio n s of th e  D eb re ­
cen a n d  S á ro sp a tak  g roups can  be d em o n stra ted .

F ig u re  2 shows th e  z -tran sfo rm a tio n  values o f th e  m easu rem en ts o f len g th s .
T he differences ap p earin g  in  th e  m easu rem en ts  and  p ro p o rtio n s o f  len g th  

are due to  th e  fa c t th a t  in  th e  exam ined  areas th e  e th n ic  s tru c tu re  o f th e  
p o p u la tio n  is d ifferen t. In te rb re e d in g , th e  d iscon tinuance  o f th e  geographic  
d e te rm in in g  effects could  n o t dissolve th e  differences in  th ese  gen e tica lly  
so closely b ound  m easu rem en ts to  o u r v e ry  days. This difference in  s ta tu re  
o f th e  fem ale college s tu d e n ts  com e from  vario u s regions o f H u n g a ry  can  
be com pared  w ith  th e  re su lts  b ro u g h t b y  a su rv ey  o f m ales liab le  to  conscrip-
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tio n  (K ádár—V éli 1971, 1974, 1977, N em eskéri e t al. 1977). A ccordingly , 
in  H u n g a ry  th e  s ta tu re s  o f young a d u lt pop u la tio n  o f b o th  sexes differ b y  
geograph ic  regions. The d ifferences ap p ea r m ore m ark ed ly  w ith  th e  m ales 
th a n  w ith  th e  fem ales.

In  th e  case o f th e  m easu rem en ts of w id th  an d  circum ference th e  au th o r 
could  n o t fin d  such  a ten d en cy . These ch a rac ters  are m uch  m ore de te rm ined  
b y  th e  en v iro n m en t an d  v a ry  depend ing  on i t  (Table 1).

T he a u th o r  de te rm ined  th e  physique  rely ing upon  H e a th — C arte r’s m ethod  
(Carter 1975). The m ean  values of th e  so m ato ty p e  of th e  w hole sam ple are: 
5.79—3.17—2.04. As i t  ap p ears  from  th e  d is trib u tio n , th e  m a jo rity  of th e

Fig. 3: Somatotype of Sárospatak female students
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Fig. 2: Proportional profile of length measurements of the female students



Table 1

Selected body measurements of the Hungarian female students

B od y m easurem ents
D ebrecen Sárospatak Jászberény K ecsk em ét Together

X S D X SD X SD X SD * SD

Length measure­
ments (cm) 
Stature 160.5 5.9 160.7 5.4 161.0 5.8 160.3 6.0 160.8 5.7
Sitting height 84.2 3.1 84.3 3.2 84.9 2.9 84.9 2.9 84.5 3.0
Upper extremity 68.9 3.0 69.3 3.2 71.0 3.4 70.1 3.5 69.8 3.4
Lower extremity 87.8 4.2 87.5 3.9 88.4 4.5 87.9 4.5 87.9 4.2

Breadth measure­
ments (cm) 
Bi-acromial 35.3 1.5 35.4 1.6 35.1 1.7 35.0 1.6 35.2 1.6
Bi-iliocristal 28.5 1.9 29.2 2.0 28.6 1.8 28.4 2.0 28.7 2.0
Bi-epicondylar 

humerus (mm) 59.8 2 . 8 60.8 3.2 60.9 3.4 59.8 3.6 60.3 3.3
Bi-epicondylar

femur 90.8 4.8 92.0 5.3 93.6 5.6 91.6 4.9 92.0 5.3

Girth measurements 
(cm)

Chest 82.0 4.5 83.5 4.5 82.0 4.3 81.1 4.5 82.2 4.5
Abdominal 77.2 5.8 78.2 6.5 76.9 6.4 77.6 6.5 77.5 6.3
Thigh 54.3 3.4 54.9 4.1 54.3 4.0 53.8 4.1 54.4 3.9
Arm (extended) 24.3 1.7 24.7 2.1 24.6 2.0 23.9 2.2 24.4 2.0

Skinfolds (mm) 
Triceps 19.6 5.2 21.4 5.4 22.4 5.3 23.2 5.0 21.6 4.9
Suprailiac 29.0 7.9 28.9 7.3 24.7 6 . 8 24.6 7.5 26.9 7.6

Weight (kg) 54.5 6 . 0 55.9 6.7 57.5 6.9 55.4 7.4 55.9 6 . 8

Somatotype
Endomorphy 5.7 1.1 5.9 1.0 5.7 1.1 5.8 1.1 5.8 1.1
Mesomorphy 3.2 0.9 3.1 1.0 3.2 1.1 3.1 1.1 3.2 1.1
Ectomorphy 2.2 1.0 2.1 1.0 1 . 8 1.0 2.0 1.0 2.0 1.0
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Fig. 4: Somatotype of Kecskemét female students



s tu d e n ts  is m esom orph ic-endom orph ic. T h e  m ean  value of th e  1st co m p o n en t 
is h ig h es t am ong th e  S á ro sp a tak  (5.95) an d  K ecskem ét (5.83) girls. T h e  m eans 
o f th e  J á sz b e ré n y  an d  D ebrecen  subgroups agree. Still, th e  id e n tic a l m eans 
cover d iffe ren t b o d y  s tru c tu re s : in  th e  Já sz b e ré n y  girls th e re  is m ore f a t  on th e  
u p p e r  arm es an d  b a c k  (subscapu la ), w hile w ith  th e  D ebrecen  su b g ro u p  i t  is 
th e  f a t  deposits o f th e  pelvic (supra iliac) reg io n  th a t  are m ore m ark ed .

T h e  m eans of th e  U n d  co m p o n en t are  n e a r ly  id en tica l in  each  su b group . 
As to  ab so lu te  va lues, th e  m ean  o f th e  Já sz b e ré n y  group is th e  h ig h es t (3.24). 
T he d a ta  of th e  w rist- and  an k le  c ircum ferences as w ell as th e  b ico n d y la r  
w id th  in d ica te  th a t  th e  bony  sy s tem  of th is  g roup  is s tro n g e r th a n  t h a t  o f th e  
o th e rs . T ru e , as to  m easu rem en ts o f circum ference, th e y  follow  a fte r  th e  Sáros­
p a ta k  girls, s till w hile w ith  th e  la t te r  su b cu tan eo u s f a t  occurs in  g re a te r  
q u a n ti ty , th e  low er values o f c ircum ference  cover la rger m asses o f  m uscles.

T h e  v a lu es  of th e  I l l r d  co m p o n en t show  t h a t  th e  D ebrecen  girls a re  th e  m ost 
ec to m o rp h ic  ones of th e  su rv ey ed  in d iv id u a ls  (F igures 3, 4 , 5 an d  6).

Fig. 5: Somatotype of Debrecen female students

Fig. 6: Somatotype of Jászberény female students
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The results o f the surveys taken in H ungary (A bád  1976, Farmosi 1976, 
E ib e n  et al. 1974) indicate th at the means of the som atotypes of the subgroups 
exam ined by the author surpass those o f the other H ungarian college students 
in the first place in  the 1st com ponent, while, as regards the U nd  com ponent 
their mean is lower. This means that the fem ale students o f the Teachers’ 
Colleges are “ more fa tty ” and less muscular than  the fem ale university stu ­
dents of nearly identical age.

S u m m in g  u p  w hat has been set forth above: am ong subgroups by geographic  
regions of H ungarian fem ale college students there are differences in body  
m easurem ents, in body proportions and in com ponents of the physique to  be 
dem onstrated. H ow ever, significant differences unam biguously only appear 
in the m easurem ents o f length . In other body m easurem ents the variation  
am ong the subgroups is considerable, and it is difficult to  dem onstrate a ten d ­
ency.

The differences are dim m ing, the effect of the im proving environm ental 
factors points toward further levelling-up.
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