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me relationship betwen body wight and nuscle tow expressed in the t i t le  of the paper is significant 
and rather w l l  how. The scale in . some of the physical fitness tests for children is based on t3is 
relationship. In such sports as wight l i f t i g ,  boxing, judo and wrestling the above mentioned relationship is 
the reason for making wight categories. In such a my tbe relative value of sports result is acknowledged, that 
is the chanpion of a given wight cateqory i s  accepted as well as the all-weight champion. Changes in the mscle 
torque level are taken for the index o: the competitor's prcqress (JUSKIEVITSC21 and PETRIXIEVITSi, 1384) or the 
reasurement of the torpue of the different muscle qroups is used as the indication for selection to sports 
(JUZCZUK et al. ,  1908) .  The purpose of the papr is to extend the above-mentioned ideas and to outline the 
ielationship between body weight and muscle torque i n  i t s  different aspects such as abso!ute and relative torqiie 
2nd static and dynamic t o q ~ e .  In the s p r t s  pratice and physical fitiiess tests the term stregth is mat 
comnly used whereas the correct measurement applies to torque of the muscle qroups. In addition, when the 
muscular streqth of a given subject is considered it is advised to make such characteristic of a pcsskie 
nmrou muscle groups i n  spite of the more or less significant correlation beti.een the2 (:GZ::l et. 3l., 
1987, OWORAT i 9 a q ) .  

Torques of eight wscle grou~s of the u jc r  joints of upper aid lover extremities (riqht side] iere 
wesured for this project. Tdenty two aale subjects, skilled b u t  not csmpetitive sportszen at the age from i? t, 
3P (x=25*5,53 years) were investigated. Torque wrsurement was undertaken using .WAC machine pr3dcce.l by 
Universal Qp Eqsipment (Cedar Rapids, Iwa). The static torque that is at maxinun voluntary contraction at t?.e 
optimal joint angle :BC9E7 and WY,1390j (WC) ard the concentric contraction torque in isokinetic mcde iIRl) at 
sped Irad/s of flexcr and ertenscr groups o: elbow, shoulder, knee ard hip joints were measured. The sw sf 
eight muscle groups in static condition (WC) was taken to represent tb? absolute static muscle torques of t!!e 
subjec:. The sun of the c3nce:t:ic peak torpe of We same wc!e groups and the saw angular positions like in 
static condition was tdkeii ta represent the ahsolot? isokinetic toque (EIKN) of the subject. TL ajove torques 
divided by My weight made up the relative stat:: torque (LT!C/BW) ard relative isokinetic torque (LIICI,Bii, 
respectively. Basic statistics vere applied t o  t h e  data. 

The Oasic characteristics of the subjects irxiidinq mean and standaid deviations of the sum of eight nusi!e 
(qroups) as the static and isokinetic (torques and their) relative values are in Table 1. The rean age of the 
investigated group suggests that in relation to a e  strength development they are in the opttimi age category, 
hodever the ranqe of age from 1 8  to 37 years is rather large. Accordirq to LARSCN et  al. (1973) men who are 
under 20 years old are evidently weaker than men at t!e age of 20 t o  30, who i n  turn are not significantly 
stronger than men at the age of 30 to 33. These data refer to isometric and isokinetic at  63'/sec torques 2s 

a wll .  With wn over 50 years old the strength level is significantly decreasing ( W O N  et al., 1979, FWY et 
al., 1930). 
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T r n  1 
Body weight acd w l e  tow 

units P Sx nin rax 

In the investigated group the significant negative correlations between age and MVC and ZIIW have hen 
found (F -0.62 acd -0.59 respectively). Such result can be explained not only because the strength decreases 
vith aging but also by tbe physical activity of the subject. N1 of them were considered as active participants 
i n  recreational sports but younger prefered veight lifting and other body building exercises to running and 
sirimminq vhich were practiced by older subjects. The :orrelation betwen age and body weight shoved the same 
negative tendency but vas statistically nonsignificant (I= -0.29).  

The Rohrer Index, 

RI- flIG81 19) , loo 
BODY BEIGr! (co) 

bas used to rake up the gfnerrl characteristics of subject, vhich comprised both weight and height of the M y .  
Such index vzs proposed by CURTIUS (8UAI.INCWSKI and STRZALKA, 1985) to distinguish the ~ 0 I b d l O t y p S .  irccordinq t3 
this author our group represented ?k athletic type, vhich mmprises within 1.23-1.48 of the iindex. Eel13 this 
l i d t  is leptosome (there wre such subjects) and above, pyknic somatotype (six subjects). 

The static torque (MYC) of our group can te conpared to the data of y o q  athletes and of the saw mxle  
goups published by JASPJX at al.  (19871, kcording to their findings the torque of shooters was 1182 Nm, 
vrestlers free style 1289 Nm and femrs  1327 Nm, and uere similar to our subjects. ltuch stronger than our group 
vere wight lifters (1568 Nn) and jujo athletes (1580 N m ) .  I t  is worth to emphasize that these data concerned 
young but selected Polish athletes (rean age of the group betveen 17  and 18 years). 

TABLE 2 
Correlation coefficients beydeen body veight (BW) and Rohrer Index and absolute and relative torques 

Absolute torque Relative torque 
mc Im Hvc IKN 

BW .52" .4l* -.I21 -.46* 
Rohrer Index .39 .31 -.I1 -.49* 

statisticaly significant: (") at 18 and ( * )  St level of confidence 
The correlation caefficients tetveen body weight and Rohrer Index, and results absolute ard relative torque 

are in Table 2. I t  appears, that a l l  torque results correlate significantly, at least at 5\ of confidence, uith rc 
body veight. The correlation coefficients between Rohrer Index and torques have the sane tendency as the 
previous ones but are statisticaly nonsignificant. Because of the knom nonlinear relationship betiieen My 
veight and nuscular strength (ZACIORSKI, 1970) the search for polynomial equations of the relatively lov orde: 
but fitting e l l  to empirical data was undertaken. The nonlinear relationship betiieen body veight acd absolute 
and relative t o p s  (static and isokinetic) are shown in Piqure 1 and 2. The investigated relaticnships 
presented in these figures an? e l l  described vith the quadratic equations. The absolute isokinetic torque is 
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smaler by about 301 than a h l u t e  static tow. The laxha of the isoLinetic torque is at about 95 kg of Wy 
weight vhereas the static one at 100.105 4 of body weight. The relative torque has its ~ u h  at 65 4 (Im) 
and 70 4 (HK) but at the eight equal 120 kg it is only three fourths of tbe l a x h  valw. Figures 3 ard 4 
show absolute and relative torques of static and isokinetic lodes i n  a function of Rohrer Index. fie presented 
mnlinear approach for investigation of the relationship between Rohrer Index and relative strebgth shoved no 

# better result than the sbple correlation (Tab.2). 

Figure 1: Absolute torque [Nm] in static (WC) and isokinetic (IX11) mdes i n  a function of body wight (Bw). 

Figure 2: Relative torque [Nm/Lg] in static (HVC/BU) and isokinetic (IKN/BW) d e s  i n  a function of body wight 
(Bwl 
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Figure 3 :  Absolute torque [Nm] i n  static (HVC) ard isokinetic (In) modes in a f~mtion of Rohrer Index. 
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Figure 4: Relative torque [Nl/lrg] in static (I(VC/BW] and isokinetic (EN/BN) modes i n  a function of Rohrer 
Index. 
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Tbe relationship beteen body ueight and torque of the eight luscle groups crossing transverse axes of 
, elbow, shoulder, b e  and hip joints provided result beiq to so* urtend a miel of this phenomn. The 

correlation between age and t o w  vas significant and neqative in this group of m. Sueh general tendency as 
progress of strength with age in children and y q  people, then high level and relative stable strength until 
the age of about 50 and then significant decrease of t o w  probably nrst have the additional cause in the 
differew of physical activity betwean younger (20-25 years old) and older sUbjeCts in favor of the former. On 

1 the other bard, the signifimt pasitive correlation bstwen age and strength in yoaq 15 and 21 years old bas 
the ratan to elbinate tbe age factor fron tbe My wight - t o n p  relationship used &i the synthetic irdex 
for the sport practice (JWZCZUI et al., 1988) .  Tu change tbe nonlinear relationship betveen My wight and 
torque into linear one, these authors transfond the data into logaritbnic scale. 7be aeasuremt sf torque of 
w l e  group is used in sport to control tbe training process or to investigate the relationship betveen 
strength ard sports technique. Tb daily, d l y  and yearly chaqes in rrscular stregth have also teen 
investigated (UIT, 1980).  For such pllposes the torques i n  Statistic wditi0n wre measured mst frequently. 
One can conclude from our data that tk isokinetic torque in concentric contraction and at lw speed provide 
similar information. The high isokbtic speed 6-10 rad/s nay change this relationship. The same nay happen hen 
the tow characteristk of ran is based on date for a ringle uscle qroidp. lie other problem is to use 
relative instead of absolute torque. Yben absolute to* index is considered the interpretation bsed on 
relationship between body weight and mass of muscular system. The high prcentaqe of muscles up to 50 \ in the 
total body eight is typical for young En practising physical exercises and such bas the case with our 
subjects. Th relationship bebeen absolute toque and body wight can be used as one of the indexes in 
=les:ion to sport i n  vhich the division into wight categories is not practiced as for example in throwing 
events. The relative torque expresses the luscle efficiencl, bowver i t  is based on total body wight but not cn 
the nass of nuscles. The relative torque in a function of body weight sbds its nauimun at the wight of 63-70 
kq. Hen of slicb weight bave the wst efficient muscles in tern of strength. This kind of intomtion can be 
usafu! for ts:inq athletes in sports where competitors are divided into veiqht cateqories. 
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