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t Posture of mn dokg his wrk on tbe wrk station lay be evaluated by leans of different methcds. At *e - =- 
Technical University of Ymclav there uas constructed an electronical spherosolatcqraph, which enables the 
projection of s p h l  curves of wrlrers doing wne working activites in standing position, bent and sittinq 
posture and so on [ J ] .  Papers of m y  authors have shoun, that l ift ing of foo heavy e i g h t s  my cause the damage 
of spine [I]. Therefore tbe detailed a ~ l y s i s  of c k q e o  in spinal curves sbapes and in its k l i n a t i o n  under 
the influence of loads seeas to be very interesting. 

The purpse of this article is to detect vith tbe h l p  of the electronicdl spberosaaatograph the shapes of 
the spinal curves a t  nen under different loads. 

The investigations mere carried out a t  50 pen in tbe age of 19. Each investigatd person held in b t h  
knds, k n d i q  dovm along the body, weights !roo 5 kg to  27.5 kg. For each person there were made 5 projections 
of spinal curve; f i r s t  [l]-without any load, second (21-with a load 5 kg tor each hand, third [I]-with a load of 
12.5 kq fourth [(I-with a load 17.5 kg and f i f th  [5]-with a load of 27.5kg. 

For the investigation the electronic spherosoaatograpb bas used vbich consists of t w  parts: 
1. Heasurirq device e ~ b l i n g  the projection of Spinal curves, Irypbosi~, lordosis and scoliosis vith the help of 
slider led through spinal process froa the seventh neck vertebra (C7)  to the fifth lumbar vertebra (Lj). 
2. Registering device - projectirq the spinal curves on the paper tape in a scdle 1:2 and memory device er8"iicq 
to send the data to coquter. 

The obtained projections of spinal curves bere a ~ l y s e d  using the 'Radius k:W with Intersecticn ?;::rq 
[(I. This method evaluates the shape of pectoral kyphosis and lumDar lordosis on the basis of 1: i-::._. 
(Fiq.1). 

The obtained results wre  stdtistically andlgsed. Significance level of the differences was exali:.e: .i:ri: 
the help of t-3hdent test .  

Figure 1: Profile of the anatomical spinal curve indexes. 
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/I/ LTI = / CG:CB / x 130 
/9/ LC1 = / h2:Q / x 100 

/lo/ RLC = / h2+s2 / : 2h2 

Prague 1990 



~rithmetic mms of ten analysed indexes w e  presented in Table 1. The statistical analysis of the 
obtained results has shorn tbat tbere are sore W e s  in tbc shapes of spine. The greatest statistically 
i~portant differences were stltrd a t  persow holdiq in each hand wights of 27.5 kq. Holding of smaller veights 
shsvs significantly less deviations in the pectoral Lyphosis ad lumbar lordosis. Sinultaneously there appears 
the increase of deptb of pectrPal kypbsis. I t  is represented by the imease of the Curve Relation Index (CRI) 
~r.".rorsal Cwe Index (XI). Ia the values of these tuo Mexes statistically hportant differexes e r e  stated 
I:r persons b l d h  wights of 27.5 kg. Especialy the in3k (CRI) i s  very igportant becaw it represents the 
relation of the height of the w e s  [pectoral and lumbap) and sbovs tbe direction of changes in the shape of 
spines. When the load is greatrr, also the arithnetic man of Curve Relation INUEJ (CRI) increases from 303.71 
to 572.74. The increase of deptb of pectoral iryphosis is also certified by Radius Dorsal CDRVE ( 7 ) ,  on the value 
of vhich f i rs t  of a l l  influences the height of the pectoral w e  (hl). 

The pen with the greatest loads are characterized by significantly less (statisticdlly important) Radius 
Dorsal CURVE (183.17 am). Reverse direction of changes has been observed in  the 1ub.r part of spines. I t  was 
stated that under the influence of loads there appears shallovirq and reduction of lumbar lordosis. I t  is 
visibly show by Lunhr @ m e  index (LCI) decre!sing fron 8.07 to 7.34m and Radius Luabar C~r ie  (RLC), 
increasing Eron 311.77na to 439.70ma. The mst evident shallwing of lumbar part of the spine is visible by t'ne 
greatest investigated loads. 

Recapitulating the a ~ l y s i s  of indexes of tbe 'radius method' i t  may be stated tCat there are es;ar.:ia! 
chanqes occuring in the shape of the spine under the loads increasirq with the increase of the load. The? 
consist mainly in decrease of tke lenqth of the spine, increase of Ue height and dirinution of the radi-o :: 
pectoral kypbsis and decrease of the height and increase of radius of lu&r lordosis. Hore important chanqes 
z:e ohserved i n  pctoral part of spine. Conprison of the shape of a spine of perscn without any loal and 
hciiinq weights has shorn the statistically important differences in four quotient irdexes: (CRI, 11, XI ,  R'C!. 

On the basis of the per:ormed research the followinq conclusions uy be formulated: 
1. 'Jtiliration of Me electronical spherosomatcqraph enables one to demnstrate chanqes of SFIN! cxves cL?r 
t?e influence of loads caused by holding weights in both  hands. 
2 .  Cbtained projections give us a possibility to evaludte diffe:ances oherved i n  pec:$rai kj.phosis acd 1i;rla: 
lordosis i n  a sagital plue when the load is increasing. 
1. Cktained result; show that the loads 17.5 kq - 1 7 . 5  kg !or exti upper l i b  is on a border of ~hisi3::qi::: 

load. Increase of a load should he conducted under strict nedical control and depends on flexitiiitjr sf a s:.-,?. 
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TABLE 1 
List of indexes characterizing the spine shape 
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