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A FOUR-YEAR STUDY OF PHYSIQUE IN YOUNG 
BASKETBALL PLAYERS

by J. Mészá ro s , J. Mohá csi and I. Szm odis

(Department of Medicine, University of Physical Education, Budapest, Hungary; Central 
School of Sports, Budapest, Hungary)

A b s t r a c t .  A preliminary comparison was made between the growth rates 
of 21 boys selected as talented for basketball at the age of 11 and children with 
normal development and average physical activity. When selected, the basket­
ball group had significantly larger body dimensions than the reference ones, 
but the form factor metric index was comparable. In the further observations 
the chest dimensions agreed fully. Dimensional growth ran along the same 
slopes in both groups. The parallel lines of development were, however, mostly 
significantly separated. In view of their larger dimensions, the basketball players 
were close in development to the one year older reference group. This alone, 
however, was not considered fully sufficient for regarding them as biologically 
more advanced.
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In tro d u c tio n

H ig h er s ta tu re  is an  essen tia l com ponen t o r p reco n d itio n  o f  a th le tic  p ro fi­
c iency in  several ev en ts  of sp o rts . B ecause o f th is  fa c t e x p e rts  responsib le  fo r 
ed u ca tin g  young a th le te s  m o stly  p re fe r th e  ch ild ren  who a re  ta lle r  th a n  th e ir  
age-m ates (Szabó 1969). In  th is  e a rly  period  o f dev e lo p m en t one can  h a rd ly  
te ll  i f  th e  ch ild ren  selected  b y  th e  coaches are  ad v an ced  in  m a tu ra tio n  o r else 
th e y  are endow ed w ith  a ta lle r  s ta tu re . T h o u g h  coaches u su a lly  succeed in  
choosing ch ild ren  w ho will e v e n tu a lly  becom e ta ll  ad u lts , assessm ent o f devel­
o p m en ta l ra te  m ay  be a k in d  o f o b jec tive  h e lp  to  th em .

I n  a lon g -te rm  observ a tio n  th e  goal of th is  p re lim in ary  re p o r t  w as to  com pare 
th e  g ro w th  ra te  of ch ild ren  w ho w hen selec ted  fo r b a sk e tb a ll a t  11 years  of 
age w ere ta lle r , to  a n o n -a th le tic  reference g roup  w ith  average  s ta tu re . F o u r 
ob se rv a tio n s, i.e. a period  of 2.5 y ea rs  betw een  a u tu m n  1976 an d  sp ring  1979, 
are re p o rte d  on in  th e  p resen t p ap e r.

M ateria l and  M ethods

T he su b jec ts  w ete 21 boys se lec ted  for b a sk e tb a ll. In  ta k in g  w eigh t, s ta tu re , 
chest w id th  an d  d ep th , b iacrom ia l d istance , lo w er-arm  g ir th  an d  h a n d  c ircum ­
ference  th e  IB P  suggestions w'ere observed  (W e in e r  an d  L o u r ie  1969). As 
a reference basis, th e  cross sec tio n a l d a ta  o f M észáros a n d  Mohácsi (1978) 
w ere used . B ody  dim ensions served  also to  ca lcu la te  th e  in d ex  p a ir  o f C onrad ’s 
g ro w th  ty p e s  (Conrad  1963, Szm odis e t al. 1976). T he changes in  b o d y  di-
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m ensions and  th e  p la s tic  in d ex  w ere also com pared  b y  regression  analysis , 
in  w hich  th e  in d ep en d en t v a ria b le  w as age. R eference v a lu es  w ere lin ea rly  
e x tra p o la te d  to  ach ieve fu ll correspondence w ith  te s t-g ro u p  age. N one o f th e se  
co rrec tions exceeded a q u a r te r  o f a year.

R esu lts and  D iscussion

A lread y  a t  th e  tim e  o f se lection  th e  bo d y  dim ensions o f th e  te s t  g roup  w ere 
sig n ifican tly  la rger th a n  th e  reference d a ta  (T able 1), a n d  corresponded  to  
th o se  o f th e  one y e a r  o lder reference ch ildren . T h is  re su lt p o in ts  again  to  th e  
fa c t th a t  in  som e sp o rts , as e.g . also in  b a sk e tb a ll ta l l  s ta tu r e  is an  essen tia l 
c rite rio n  in decid ing on th e  a p titu d e  o f th e  c a n d id a te  fo r t h a t  sp o rt or ev en t.

Table 1
Means and standard deviations of basketball players and non-athletic 

subjects: Observation 1 (Oct. 16. 1976)

D im ension
N o n -a th le tic B a sk e tb a ll

l B - N
x 8 X s

Body height 143.63 6.81 148.35 8.80 5.27
Body weight 35.73 6.30 39.70 8.38 4.75
Chest depth 15.16 1.50 15.38 1.43 3.66
Chest width 21.60 1.49 22.20 1.54 3.24
Shoulder width 31.10 1.78 31.79 1.93 3.09
Lower arm girth 19.64 1.51 20.59 1.79 4.90
Hand circumference 17.08 1.01 17.63 1.21 4.23
Metric index — 1.14 0.30 -1 .1 5 0.35 0.15
Plastic index 67.99 3.69 70.01 4.60 4.20

N 316 21

M etric  index , th e  fo rm  fa c to r  o f th e  chest an d  th u s  a m easu re  of body  lin ea rity , 
gave in itia lly  a n o n -sig n ifican t difference. T h is s im ila rity  o f  bo d y  bu ild  can  be 
ex p la ined  w ith  th e  ru les govern ing  spon taneous developm en t.

Table 2
Means and standard deviations of basketball players and non-athletic 

subjects: Observation 2 (Jan. 16. 1978)

Dim ension
N o n -a th le tic B a sk e tb a ll

t ß - N
X 8 X 8

Body height 150.00 6.43 155.89 10.08 6.34
Body weight 41.15 7.02 46.54 11.06 5.30
Chest depth 15.98 1.36 16.18 1.46 0.65
Chest width 22.59 1.45 22.89 1.67 0.91
Shoulder width 32.11 1.79 33.20 2.13 4.65
Lower arm girth 20.55 1.57 21.56 1.97 4.83
Hand circumference 17.84 1.09 18.38 1.23 3.84
Metric index -1 .1 3 0.29 — 1.32 0.41 4.72
Plastic index 70.69 3.75 73.13 5.02 4.82

N 277 21
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In  th e  course o f  o b se rva tions 2 th ro u g h  4 (T ables 2 to  4) also h e re d ita ry  
tre n d s  m ay  h a v e  becom e m anifest, since  th e  ch est dim ensions h av e  la te r  
co n sis ten tly  ag reed  w ith  th e  reference v a lu es , w hereas th e  difference from  re fe r­
ence s ta tu re , w eig h t and  g ir th s  has n o t  ch an g ed ; in  som e in s tan ces  i t  even  
grew. C onsequen tly , th e  m e tric  index  becam e s ig n ifican tly  m ore n eg a tiv e ,

Table 3

Means and standard deviations of basketball players and non-athletic 
(subjects: Observation 3 (Oct. 26. 1978)

D im ension
N on-a th le tic B a sk e tb a ll

* B -N
X S X S

Body height 155.51 6.78 160.32 10.64 4.91
Body weight 44.02 7.92 50.32 10.89 5.80
Chest deptli 16.43 1.42 16.59 1.32 0.50
Chest width 23.30 1.58 23.43 1.80 0.36
Shoulder width 33.51 2.11 34.25 2.21 2.77
Lower arm girth 21.24 1.71 22.21 2.05 4.27
Hand circumference 18.26 1.16 18.82 1.24 3.80
Metric index -1 .21 0.35 — 1.37 0.44 3.43
Plastic index 73.17 3.21 75.29 5.24 4.49

N 278 21

Table 4

Means and standard deviations of basketball players and non-athletic 
subjects: Observation 4 (March 10. 1979)

D im ension
N o n -a th le tic B a sk e tb a ll

‘ B - N
X 9 X S

Body height 158.63 6.78 164.17 10.86 5.61
Body weight 46.55 7.92 54.06 10.52 6.99
Chest depth 16.75 1.42 17.08 1.56 1.02
Chest width 23.81 1.58 24.07 1.81 0.72
Shoulder width 34.25 2.11 35.05 2.28 2.97
Lower arm girth 21.74 1.71 23.02 1.81 5.90
Hand circumference 18.60 1.16 19.41 1.27 5.46
Metric index -1 .22 0.35 — 1.39 0.45 3.62
Plastic index 74.71 3.21 77.47 5.12 5.91

N 278 20

i.e. th e  com plex t r a i t  called lep to m o rp h y  becam e m ore m arked . In  view  o f 
th e  genera l ru les o f  deve lopm en t along g ro w th  channels i t  seem s ju s tif ia b le  
to  assum e th a t  th e se  ch ild ren  will re ta in  th is  m ore lin ea r b u ild  la te r  as well, 
an d  also th e ir  f in a l s ta tu re  w ill be ta lle r th a n  th e  average  a n d  so selecting  th em  
w as correc t.

A sim ilar re su lt w as o b ta in ed  in  th e  reg ression  analysis  o f body  dim ensions 
(Table 5). E x c e p t fo r  chest d iam eters, th e  re sp ec tiv e  lines o f develo p m en ta l 
course are  well sep a ra ted . T h e  id e n tity  o f  g ro w th -ra te  slopes is, a f te r  all,
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su rp ris in g  on ly  to  th e  superfic ia l look. I t  is h a rd ly  conceivable, n am ely , t h a t  
10  to  11 y ears  old ch ild ren  w ith  an  av erag e  s ta tu re  should  becom e ta l l  a d u lts  
7 to  8 y ea rs  la te r . N evertheless, concern ing  ta l l  f in a l s ta tu re  on ly  a c o n tin u a ­
tio n  o f  th is  s tu d y  can  su b s ta n tia te  o r d isp rove  th e  asp ira tio n s o f th e  coach  
a n d  th e  assum p tio n s o f th e  researcher.

Table 5

Coefficients of the regression equations of growth

Individual equations A d justed  equations
D im ension Group

Intercept Slope r Intercept Slope ta

Height B 148.33 6.43 .52 148.68 6.17
6.72

N 143.63 6.16 .65 143.35 6.17

Weight B 39.66 6.81 .47 41.52 4.45
5.84

N 35.78 4.36 .49 35.66 4.45

Chest d. B 16.10 0.23 .14 15.56 0.62
2.24

N 15.17 0.65 .41 15.21 0.62

Chest w. B 22.13 0.74 .37 21.92 0.87
1.77

N 21.58 0.90 .50 21.59 0.87

Biacromial B 31.73 1.33 .50 31.78 1.29
3.71

N 30.95 1.29 .53 30.93 1.29

Lower arm B 20.52 0.96 .42 20.20 1.19
2.76

N 19.60 1.21 .32 19.15 1.19

Hand cirf. B 17.59 0.79 .47 17.70 0.62
3.88

N 17.09 0.62 .47 17.08 0.62

P l a s t i c  i . B 69.88 2.99 .49 70.13 2.76
5.77

N 67.82 2.74 .60 67.80 2.76

r : l in e a r  c o rre la tio n  coeffic ien t; ta :  t t e s t  v a lu e  o f in te rc e p ts ;  B : b a sk e tb a ll  p layers; N : n o rm a l n o n -a th le t ic  g ro u p .

T h e increase a f  l in e a r ity  ( lep to m o rp h y ) in  th e  b a sk e tb a ll p lay ers  is n o t  too  
fav o u rab le , desp ite  th e ir  la rg e r d im ensions. E xperience  h as  show n th a t  th o u g h  
th e  gam e dem ands h ig h er s ta tu re , th e  p lay ers  w hose ta ll  s ta tu re  is a sso c ia ted  
w ith  a p ro p o rtio n a te  or ro b u s t b o d y  b u ild  are  c learly  a t  a d v a n ta g e  (S zabó  
1969, Mészáro s an d  E zer  1978). C oaches w ho reduce  th e  se lection  c r ite r ia  of 
p h y sica l a p titu d e  sim ply  to  a ta lle r  s ta tu re  o u g h t to  rev ise  th e ir  v iew .
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