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A SIMPLE ATTEMPT FOR POPULATION 
COMPARISON RY SOMATOVARIANTS

by  G. H a u ser

Department of Histology and Embryology, University of Vienna, 
Wien, Austria

Abstract: Based on the means and standard deviations of three body measure
ments, stature (linearity), weight (muscularity and fat) and biepicondylar width 
of the humerus (robusticity) from 2 male and 2 female series of European students 
5 percentiles were computed. Using these percentiles each variable was classified 
and the three class-numbers were combined to form a triplet. The advantages of 
the method were discussed, and also some statistical problems.
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In troduc tion

I t  has alw ays been  one o f  th e  general aim s o f p h y sica l an th rop o lo g is ts  to  
get in fo rm ations a b o u t th e  a ffin ities an d  re la tio n sh ip s  betw een  an d  w ith in  
h u m a n  popu la tions. W ith  re sp ec t to  body  c o n s titu tio n  th e  typo log ica l m ethods 
e lab o ra ted  are n u m ero u s, genera lly  based  on th e  co m b in a tio n  o f som atoscopic 
an d  o f  so m atom etric  ch a ra c te rs  (Ca r ter  1975, E ib e n —Csé b fa l v i 1977, 
E ib e n  e t  al. 1976, K n ü ssm ann  1961, Ma r t in —Sa ller  1957, R o ss  —W ilson  
1974). I t  is no t th e  purpose  o f  th is  s tu d y  to  discuss th e  a d v an tag es  an d  dis
ad v a n ta g e s  re sp ec tiv e ly  o f one o r th e  o th e r o f th ese  m e th o d s b u t  to  in troduce  
a sim ple m ethod  fo r th e  in v es tig a tio n  o f bo d y  dim ensions based  on th ree  
b o d y  m easu rem en ts only . T he m ethod  is n o t th o u g h t to  rep lace  a n y  of th e  
o thers b u t  could p ro v e  useful in  those cases w here severa l o f th e  generally  
req u ired  m easu rem en ts can  n o t be  ta k e n  because of th e  prob lem s know n to  
ex is t in  fie ld  work.

T hese th ree  m easu rem en ts w ere also chosen u n d e r consid era tio n  o f  m e th o d 
ological-technological aspects a n d  w ith  re sp ec t to  bio logical re liab ility  
(H a u se r  e t al. 1981). F rom  severa l basic stud ies have  re su lted  ra th e r  con- 
fo rm ing ly  th ree  to  fo u r fac to rs as to  bo d y  dim ensions w hich  also agree well 
w ith  re g a rd  to  th e  load ings o f  th e  underly ing  m easu rem en ts . T hus s ta tu re , 
w eight a n d  b iep icondy lar w id th  co rrespond  w ell to  th e  p ra c tic a l claim s (easily 
m easu rab le , no t b o th e rin g  people , sm all in tra -  an d  in te rin d iv id u a l m easure
m en t differences) a n d  th o u g h  v e ry  rough ly  rep re sen t lin e a r ity , m u scu la rity , 
an d  fa t ,  an d  ro b u stic ity .
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Material and Methods

S ta tu re  w eight an d  jb iepicondylar w id th  (b ila tera lly ) w ere m easu red  on 
117 m ale an d  120 fem ale V iennese as well as those from  78 m ale  a n d  75 fem ale 
G erm an  (B rem en) s tu d e n ts . T he age o f a ll th e  p ro b an d s  (u n re la ted ) ran g e d  
from  20 — 30 years. Care w as ta k e n  to  check in te rin d iv id u a l m easuring  d if
ference w hich p roved  to  be neglig ib ly  sm all betw een th e  th re e  investig a to rs .*  

F rom  each  of these  v a riab les  were com p u ted  classes se p a ra te ly  fo r m ales 
an d  fem ales b y  ca lcu la ting  th e  percen tiles for 5 % , 15% , 5 0 % , 15% , 5 %  o f 
a th eo re tica l d is trib u tio n  on th e  basis o f  th e  re la tiv e  m eans an d  s ta n d a rd  
d ev ia tio n s (Tab. 1). A ccord ing  to  th ese  percentiles th e  v a riab les  w ere su b 
d iv ided  in to  five classes w hich  could be nam ed  v e ry  sm all (I), sm all ( I I ) , 
m ed ium  ( I I I ) ,  big (IV ) an d  v e ry  big (V). U sing th ese  classes th e  classnum hers 
o f  th e  th re e  v ariab les w ere com bined  to  tr ip le ts ; one tr ip le t  th u s  rep resen tin g  
one person . T hen  th e  frequences o f  th e  five cubed  c o m m u ta tio n s , 125 
th eo re tica lly  possible co m bina tions, w ere com puted  fo r each o f  th e  four g roups 
sep ara te ly .

Table 1

Statistical parameters of the three body measurements in the investigated groups

M easurem ent X S R a n g e C urtosis Skew ness

Viennese male students (N=117)
Stature (cm) 180.1 6.37 165—198 .99 — .026
Weight (kg) 72.1 8.81 53 -9 9 — .046 .371
Width Humeri (mm) 71.4 3.40 64 -7 8 — .736 .004

German (Bremen) male students (N=78)
Stature (cm) 177.0 6.24 163-191 - .3 7 8 -.0 9 2
Weight (kg) 71.8 8.72 5 0 -9 9 .470 .125
Width Humeri (mm) 70.3 3.26 63—78 — .059 — .012

Viennese female students (N=120)
Stature (cm) 165.5 5.82 151 — 180 .446 .026
Weight (kg) 58.1 8.26 44— 90 1.221 .938
Width Humeri (mm) 61.0 2.91 55— 68 — .554 .323

German (Bremen) female students (N=75)
Stature (cm) 165.1 6.57 148-180 — .062 .039
Weight (kg) 55.8 5.99 4 0 -  71 —.074 .172
Width Humeri (mm) 60.8 3.52 49— 67 .378 — .445

To m easure th e  b iep icondy lar w id th  of th e  h u m eru s th e  sp read ing  caliper 
w as used  as th e  d a ta  p ro v ed  m ore reliab le  th a n  w ith  th e  sliding ca lip e r; for 
th e  co m p u ta tio n  th e  b igger one o f th e  tw o m easu rem en ts  was ta k e n .

* The author wants to thank Mag. Heidi D a n k er  and Mag. Reinhild J a h n  for most valuable 
help.
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Results and Discussion

I t  w as n o t expec ted  to  f in d  all th e  th e o re tic a l tr ip le ts  rea lized , y e t  th e  fac t 
th a t  on ly  47 tr ip le ts  a lto g e th e r w ere found  in  th e  four series is r a th e r  useful 
in  th e  sense o f  need fo r a typo log ica l c h a rac te risa tio n  n o t to  re su lt in  
too  m an y  subdiv isions. O f course th e  frequencies o f th e  tr ip le ts  show n in  
F ig . 1 an d  2 a re  to  be u n d ersto o d  o n ly  in  th e  sense o f  an  exam ple as th e  
sam ple  sizes a re  in su ffic ien t for re liab le  s ta te m e n ts . Y et th e y  reveal th e  u se
fu lness o f th e  m eth o d  for p o p u la tio n  com parison  as well as for th e  tw o  sexes, 
b u t  also for th e  com parison  o f  specific g roups w ith in  a p o p u la tio n . These tr ip le ts  
n o t show ing u p  a t  all or v e ry  ra re ly  in  th e  n o rm al p o p u la tio n  could prove 
v a lu ab le  for exam ple  in  m ed ical research .

W ith  re sp ec t to  th e  use o f  indices th e se  tr ip le ts  h av e  th e  a d v a n ta g e  o f  n o t 
losing all th e  in fo rm atio n  o f th e  a c tu a l d im ensions o f th e  tra its  invo lved .

Fig. 1. Body somatovariants of 117 Viennese and 78 Northern-German (Bremen) male students. 
Stature: I—168 cm, II—169 —173 cm, III 174 —184 cm, IV 185 —189 cm, V 190— cm; Weight: 
I —57 kg, II 58—64 kg, III 65 — 79 kg, IV 80 — 86 kg, V 87— kg; Biepicondylar width of the hu
merus: I —65 mm, II 66 — 68 mm, III 69 — 73 mm, IV 74 — 76 mm, V 77— mm (i.e. II, III, II 
means: small dimension for stature, medium for weight and small for biepicondylar width

{of the humerus)
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Fig. 2. Body somatovariants of 120 Viennese and 75 Northern-German (Bremen) female 
students. Stature: I —154 cm, II 155 —159 cm, III 160 —170 cm, IV 171 —175 cm, V 176— cm; 
Weight: I —44 kg, II 45 — 50 kg, III 51—63 kg, IV 64—69 kg, V 70— kg; Biepicondylar width 
of the humerus: I —55 mm, II 56—58 mm, III 59—63 mm, IV 64—66 mm, V 67— mm (i.e. 

I ll , III, III means: medium dimension of all the three characters)

B u t also for genetic  and  g ro w th  s tu d ies  th e  possib ility  o f  co m p arin g  d iffe :en t 
age g roups m ig h t prove in te re s tin g  as th e  classes are a lw ays co m p u ted  w ith  
th e  sam e percentiles based  on  th e  re la tiv e  m eans an d  s ta n d a rd  d ev ia tions o f  
th e  g ro u p -ch arac te rs  s tu d ied .

Y e t i t  should  be m en tio n ed  th a t  th e re  ex is t some s ta tis t ic a l  p rob lem s; 
(1) T h e  req u irem en t for n o rm al d is tr ib u tio n  is n o t alw ays fulfilled . (2) P a r tia lly  
th e  em pirical percen tiles do n o t co rrespond  w ith  th e  th e o re tic a lly  re q u e s te d  
ones. T hus in s te a d  o f an  ex p ec ted  v a lu e  o f 15%  a h igher or sm aller one is o b 
se rv ed . I t  is p lan n ed  to  solve th is  p rob lem  b y  m eans o f sm oo th ing  th e  e m p ir
ica l d is trib u tio n .
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