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The prcqran of studies on tbe effect of physical training of sports on bcdy p i t i o n  and on the fomtion 
of spine wves in partimlar, covers alsa the &tion of handball players with varying degree of ability. 

The studies p e r f o d  so far in Yoland on the handball players fror the national cadre, revealed marked 
predomination of thoracic Lypbosis wer llubar lordosis /Zeyland-llalavka [5 ] / .  Our previous investigaticns ( 2 )  
mncerninq the spinal shape in judo sportsm a l l 0 4  the conclusion tbat the decrease of lumtar lordosis and 
the increase of thoracic kyphosis, as a statistically significant change, appear not earlier than after 13 years 
of physical training. .Yoreover, similar tendency in teenagers, aged 15-20 years, bas reported by Kamhurowsk: and 
Novakowski (11 who analyzed the effect of age upon the spinal shape changes. In the light of the above fiadiqs, 
i t  seewd to be of interest to test vheather hardball special training my influence the posture of the p:?yers 
with vary?ng degree of abilities. Taking the opprtunity of examining the players from the IIIrd, IInd and 1st 
league, t?e spine curves as w l l  as selected parameters characterizing their posture, were subjectefla 
measurements. 

The exlained group included hdndCall players i n  the age fron 19 to 29 years and the mate o! the mean ;erlod 
of practice: 12 years in the 1st league players rill, 9.5 years - IInd league players n=lZ and 5.1 years - i!!rd 
l e a p  players wll.  The total number 14 players wre examined. Detailed characteristics of t..ei: body pcsitio!: 
LI the lean values is given i n  Tab. 1. 

The spine curfes were reqistered by neans of an electronic spkrosonatqraph, designed and ma?e at The 
Technical 3niversity of Wrh-la? [ 4  1. This device regjs:ers on paw or projects an the screen :;re ;;:re 
curratures in the frontal and sagittal plane, wlth the error not exceeding I t .  A t  the s a x  ti:e :he 
mrdinates of the particular spindl curves are transmitted to the computer ae~or]. Qprgpriate p:25:3ls 
calculate within a few seconds the particular indices characterizing the spine segments and cwes .  Analysis o l  
the spine cwes  vas performed by the Radius nethod with Intersection point elaborated by Wielki [ I ] .  W:th t3e 
use of 10 indices this method describes in detail the spinal shape flig.11. 

The results obtained, statistically analyzed, are presented in Tab. 1 uhicb ircludes the wan values and 
standard deviations of ten indices introduced by Wielki [ I ]  as ell as ten additional irdices. 

* 
These are: 

1. Dorso-Lumbar Indev /ELI/. Relation of the size of the dorsal cord to the lumbar cord, multiplied by 1 2 3 .  
2. Curve Relation Index /CRI/. Relation betren the height /Il/ of the dor;al curve to the height /hZ/ of * 

the lumbar w e ,  multiplied by 100. 
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Fi7,:re 1: Profile of the anatomical s p i ~ l  curve indexes. 

2 .  Relation S u t i c n  Index mi/. Re!ation of the sum of heigSt; jhl , h2/ to the sun of the ! co:: 
/ A C a / ,  multiplied by 100. 

4 .  Inclination Index /II/. Relation betwen the zeasureoents of the horizontal passing through the Icier 
point B to the vertical passing through the upper point A. Thus, BI to A I ,  multiplied by 133. 

5. Dorsal Index PI/. Indicates the position of the top of the cmature /C/ of the dorsal curves. Ii mr? 
than 153, ttm top i s  hlov the height /h / of the curve. 

5.Dorsal F o e  InQx P I / .  Relation be&e the height of the dorsal curve /hl/ to it; cod /AS., 
multiplied by 130. 

7. Radius Dorsal Curve /RE/. Size of the radius of the circle closest to the curve of the dorsal spine. I: 
i s  th+ sun of the square of the heiqht /Il/ of the dorsal curve and the *re of h l f  the cc:r? !s I 
divided by 2 (h ) .  

8. L&u Irdex /Lf/ .  Indicates the position of the te WF /Ej of tne luPCar p r t s  of the r z d i 7 s .  If more tkm 
108, the top i s  below the height pZ/ of the w e .  

9. Ll&ar Curve Index P I /  . Relat~on between the height of the lumbar m e  /h2/ to  i t s  cord /CB: 
nultiplied by 130. 

13. Radius Lumtar C J N ~  /RLC/. Radius of the circle closest to the curve of the lu&r spine. It is the s,m 
of t?e square of the height /h2/ of the lumtar curve and the w e  of half the cord /S2/, diviied by 2h2.  % 

l i .  Hei;tt of thcracio kyphosis PI/. 
12. Heqht of lq&r lordosis /h2/. 
1:. Lenqth of spine /n/. 
14. Height of body /BH/. t 
15. Angle of pelv~c mclination. 
15. Force of dorsal muscles. 
l?. Chest circaderence. 
18. Chest aqlitude. 
19, Lunq vital capacity. 
23. Body wight. 
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RESULTS 

The results of the investigation are illustrated in Table 1. Ron the complrim it follovs that tbe 
, players fror the IIIrd and the IInd league differ frol the of tbe 1st l e a p  in tbe folloviq indices: DLI, 

CRI, LCI. as well as tbe height of 1- curve /h2/. I t  is evident that in tbe 1st league players the base of 
the thoracic kyphosis is elongated in coqarisci~ wlth the shortened llnbar lordosis. Increased (IRI value may be 
accounted for tbe decreased beight of l* lordoris. Likevise, LC1 decreased doc to the decreased height of - 

l u h r  lordosis. Likevise, LC1 docnaped doc to tbo decraasd bight of l&xx lardosis p /. 
0: tb other pararters decisive of tbe portnre th differ- in bly bight, cbcsf circunference, angle 

of pelvic inclination, lung vital capacity ard M y  wight, reached statistical significance in the players 
grouped in tbe IIIrd and 1st leagues and in tbe IInd and 1st league, no differ- in the spine shape and the 
psture paramten, developed. Tbe arly exception concerned the length of spine which decreased i n  tbe IInd 
league players as conpared to tbe IIIrd league players. 

To analyze tbe tendency of changes in the players f r a  tbe particular leagws, a special l i s t  was mde 
flab. 21. I t  appeared that in tbe IIIrd league players, Type A - Noml vas predoahting /81.81/ uhile 'Pnx 
8-Lordotic vas encounte:ed only in 18.2 1. The he type stnrcture was confinmed in the students examiced, ks 
for the l e a p  11, the frequency of cccurrem of 7yp~ A - Normal vas lover /58.3\/. On the other hand, i n  the 
1st leaque, Type A )lorma1 vas encountered only in 45.5 \, Type B - Lordotic - in none of the cases and Vp? 
C - Xyphotic i n  as any as 54.5 i. 

DISCJSSICN rJm CONCLUSIONS 

The results obtained evidence that the handball training inflwnces the spine shape of the players. I? 
appeared that both the period of practice as well as the physical abilities of the players / sp r t s  le,iel/ 
i?sraase the height of the thoracic curve /kychosis/ and markedly dsrease the beiqtt of ?!!e lunbar e v e  
/!or$osis/. mese changes, beside flattening of the intervertebra discs, my result in shortening of the j;ine 
!ength. Ip terms of ppulation study, it mnifested itself by decreased frequency of occmence of tyFe 
A /Normal/ and increased frequency of type C /I[ypwtic/. 

I t  is s t i l l  to be evaluated, bower, vhat are the other aspects of the changes observed. This will require 
mre thorough investigations on the effect of the spinal shape changes in the light of biomechanics, 
circulatim, ventilation and pain. 

TMLE 1 
List of Farasters characterizing the spine c w e s  and body position of the hardtall players 
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w2 
Frequency of oecPrrcaa of the posture types in tbc players fro1 the particular sport leagues. 
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