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INTRODUCTION
Table tennis is acyclic and situational sport with 

poly- structural complexity of the game which requires 
effective implementation of mutually dependent techni-
cal and tactical elements. The performance of these el-
ements depends on many factors including the anthro-
pometric characteristics and situational-motor skills. 
Analyzing and exploring the structure of anthropometric 
parameters and dimensions at table tennis players along 
with other factors and features, can greatly contribute 
to the development and improvement of the table ten-
nis play in the direction of achieving top sports scores. 
Therefore, as the aim of this and many other studies are 
the anthropometric parameters, as in the manifest, so as 
in the latent space.

METHODS 
  In this research, the sample of respondents is 

comprised of 54 active table tennis players (male) who 
with their teams compete in the Super League and First 
league in the Republic of Macedonia during the compe-
tition season 2008 / 09. The respondents are members 
of the teams: TTC Rabotnicki, TTC Vlae- Farmahem, 
TTC Vardar, TTC Floraskop and TTC Gorce Petrov 
from Skopje, TTC Kriva Palanka and TTC Kriva Palan-

ka 2007 from Kriva Palanka, TTC Bregalnica and TTC 
Filip Vtori from Shtip, TTC Strumica from Strumica, 
TTC Mladost and TTC Mladost 96 from Prilep and TTC 
Ohrid from Ohrid. Age is defined as chronological age 
with the age range from 17 to 37 years. The age range 
in this study is determined by the actual state of active 
competitors in our country.

For the needs of this research, 18 variables were 
applied in order to assess the anthropometric features, 
12 of which were measured according to the Interna-
tional Biological Program (IBP). Due to the goals of 
the research (assessing asymmetry) 6 measurements 
are also carried out according to IBP - on the opposite 
segments of the body. In order to assess the body mass, 
the body weight variable is applied (ATTEZH), for the 
assessment of longitudinal dimensionality, the follow-
ing variables were applied: the variables of body height 
(ATVIS), length of the left hand (ADLRK) and length 
of the right hand (ADDRA), in order to assess the body 
voluminosity, variables are applied to assess the chest 
size (AOGRK), size of the left upper arm (AONLR), 
size of right upper arm (AONDR), size of the left upper 
leg (AOLNK) and size of the right upper leg (AODNK), 
in order to assess the transversal dimensionality- width 
of shoulders (ASHRAM) hip width (ASHKOL), width 
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in different levels. In a sample of 54 respondents each 
correlation bigger than 0:27 was considered statistically 
significant at the p <0.05 level. 

By observing the inter-correlation coefficients be-
tween the variables that define the longitudinal dimen-
sionality of the body (ATVIS, ADLRA and ADDRA), it 
can be noticed that they have very high correlation (from 
.79 to .91).    

Among the variables that define the circular di-
mensionality of the body (AOGRK, AONLR, AONDR, 
AOLNK, AODNK and ATTEZH) the inter correlation 
coefficients also belong to the zone of high and very 
high correlation (from .81 to .98). These variables also 
have good correlation connections with the remaining 
variables shown in Table 1, i.e. variables that define 
transversal dimensionality of the body and with the vari-
ables defining the subcutaneous adipose tissue.

In the above sown inter- correlations, only three re-
sults show low correlation, 23 results have moderately 
average correlation (from .40 to .70), while the remain-
ing 14 results reflect high inter-correlation (from .70 - 
.90). Among the variables that define transversal dimen-
sionality of the body (ASHRAM, ASHKOL, ASHZLS 
and ASHZDS), there is only one result with a very high 
correlation between variables and ASHZLS ASHZDS 
with the value of .91, while the remaining results from 
the Table have correlation values of low and moderately 
average level. 

In terms of the displayed variables to assess the sub-
cutaneous adipose tissue (AKNLN, AKNDN, AKNGL, 
AKNGD and AKNME), it can be noticed that inter- cor-

of the wrist of the left hand (ASHZLSH) and width of 
the wrist of the right hand (ASHZDSH) and  in order to 
conduct an assessment of subcutaneous adipose tissue, 
the following variables were applied: skin fold on left 
upper arm ( AKNLN), skin fold on the right upper arm 
(AKNDN), skin fold on left side of the back (AKNGL), 
skin fold on the right side of the back (AKNGD) and 
skin fold on the belly (AKNME).

All the respondents were measured by a qualified 
and experienced researcher. During the measuring, the 
respondents were barefoot, wearing only sports under-
wear.   

For the needs of this research, basic descriptive 
analysis was applied, whereas the correlation among all 
the applied anthropometric variables is determined with 
matrix of inter-correlation. The factorization of the in-
ter-correlation matrixes of the anthropometric variables 
is conducted by using Hotelling’s method of the main 
components. The number of the significant main compo-
nents whose values of the characteristic roots (lambda) 
possess values which are equal or larger than 1.00 is 
determined by using the Kaiser- Guttman criteria.  The 
transformation into orthogonal factors is determined by 
applying the normal- varimax method.

RESULTS AND DISCUSSION
From the inter-correlation matrix of anthropomet-

ric indicators in Table 1, it can be noticed that all the 
obtained values   of the coefficient of correlation of an-
thropometric space have positive pre- sign and show dif-
ferent values – most of which are statistically significant 

Table 1. Correlation between the anthropometric measures

Variables
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ATTEZH 1.00
ATVIS  .43 1,00
ALDRA  .21  .79 1,00
ADDRA  .20  .79  .91 1,00
AOGRK  .90  .39  .20  .22 1,00
AONLR  .85  .17  .00  .02  .83 1,00
AONDR  .88  .21  .03  .01  .86  .96 1,00
AOLNK  .91  .22  .02  .02  .81  .88  .90 1,00
AODNK  .89  .20  .05  .04  .81  .88  .91  .98 1,00
ASHRAM  .56  .45  .25  .22  .63  .60  .59  .45  .47 1,00
ASHKOL  .72  .35  .17  .17  .70  .62  .64  .64  .60  .49 1,00
ASHZLS  .46  .35  .35  .27  .43  .42  .38  .38  .36  .26  .46 1,00
ASHZDS  .62  .44  .39  .36  .59  .51  .51  .51  .48  .31  .56  .91 1,00
AKNLN  .80  .13  .08  .04  .64  .77  .79  .81  .80  .41  .58  .18  .31 1,00
AKNDN  .83  .13  .08  .07  .66  .74  .76  .84  .83  .33  .57  .26  .38  .94 1,00
AKNGL  .85  .14  .01  .00  .78  .79  .81  .82  .78  .46  .70  .41  .52  .82  .80 1,00
AKNGD  .85  .14  .03  .02  .77  .78  .81  .81  .77  .50  .72  .41  .51  .81  .78  .99 1,00
AKNME  .77  .24  .10  .10  .71  .66  .67  .68  .65  .38  .56  .30  .43  .71  .71  .83  .83 1,00
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relation links between these variables are on a high and 
very high level (from .71 to. 99). These variables have 
high positive correlation with the body weight (from .77 
to .85). 

During the analysis of Table 2, which according to 
Hotteling’s method shows a factor matrix of variables 
for assessment of the anthropometric area (facmat), 
communalities (h2), the significant characteristic roots 
(lambda), the percentage of total explained variance 
(targ %), cumulative lambda and cumulative percent-
ages, it is noticed that from the applied system of 18 
anthropometric variables, 3 significant principal compo-
nents were isolated, which explain the percentage of the 
total variance with 82.96% (targ%)

Table 2. Un-rotated matrix of Hotteling’s
procedure 

Variables   H1   H2   H3   h2

ATTEZH 0,97 -0,07 -0,07 0,94
ATVIS 0,35 -0,82 -0,27 0,87
ADLRA 0,14 -0,92 -0,17 0,90
ADDRA 0,14 -0,90 -0,24 0,88
AOGRK 0,90 -0,11 -0,06 0,83
AONLR 0,91  0,14  0,00 0,85
AONDR 0,93  0,15 -0,04 0,88
AOLNK 0,93  0,17 -0,01 0,89
AODNK 0,91  0,19 -0,03 0,86
ASHRAM 0,60 -0,22 -0,30 0,50
ASHKOL 0,77 -0,13  0,09 0,62
ASHZLS 0,51 -0,43  0,71 0,94
ASHZDS 0,64 -0,45  0,58 0,95
AKNLN 0,84  0,28 -0,22 0,84
AKNDN 0,84  0,28 -0,10 0,80
AKNGL 0,91  0,17  0,05 0,86
AKNGD 0,91  0,17  0,04 0,86
AKNME 0,80  0,06 -0,09 0,66
Lambda 10,63   3,12  1,18
% 59,06 17,35  6,55
Cum 
Lambda 10,63 13,75  14,93

Targ % 59,06 76,41  82,96

Of all the major components, the most partial par-
ticipation has the first one, due to the total variability, 
it explains 59.06% with significant characteristic root 
lambda = 10.63. The second component participates in 
the explanation with 17:35% and lambda = 3.12. The 
third component has the smallest share in explaining the 
variance with 6.55% and characteristic root lambda = 
1.18.

From the obtained results, the un-rotated factor ma-
trix shows that the first main component H1, represents a 
general morphological factor to which 13 variables have 
mostly contributed, with saturation ranging from .60 
to .97, i.e. the variables ATTEZH, AONDR, AOLNK, 
AONLR, AKNGL, AKNGD, AODNK, AOGRK, AK-
NLN, AKNDN, AKMNE, ASHKOL and ASHRAM. In 
defining the second component, we have three variables 
(ATVIS, ADDRA and ADLRA) with high saturation (. 
-82, - .90 and -.92). In the third component, only two 
variables have high saturation (ASHZDS with .58 and 

.71 with ASHZLS). The remaining variables from the 
second and third components have relatively low satura-
tion.

After the orthogonal varimax rotation of the initial 
coordination system on eighteen anthropometric vari-
ables (Table 3), in order to get a simpler structure of the 
latent space (factors), three factors are also received.

On the first factor (V1), the following variables have 
significant projections: ATTEZH (.91), AOGRK (.84), 
AONLR (.89), AONDR (.92), AONLK (.92), AODNK 
(.91), AKNLK (.91) AKNDN (.89) AKNGL (.89) and 
AKNME (.79). From the structure of the highly saturat-
ed variables, this factor can be defined a factor of circu-
lar dimensionality of the body and the factor of subcuta-
neous adipose tissue. On the second factor (V2), signifi-
cant projections were kept by the variables for assessing 
the longitudinality of the skeleton (ATVIS, ADLRA and 
ADDRA), with saturations: .90, .92 and .93. which is 
also defined as a factor of longitudinal skeleton dimen-
sionality. 

On the third factor (V3), the tests for assessment of 
transversal dimensionality of the body (ASHZLS and 
ASHZDS) show high saturations of .93 and .86. and 
the ASHKOL variable shows the saturations of .35. The 
variable ASHKOL even though projected higher satura-
tion in the first factor .67, due to the logicality- because 
it belongs to the package for assessment of the trans-
versal dimensionality remains present in defining the 
third factor, and together with variables ASHZLS and 
ASHZDS define the factor of transversal dimensionality 
of the skeleton

Table 3. Varimax procedure

Variables  V1  V2  V3

ATTEZH  0,91  0,24  0,25
ATVIS  0,18  0,90  0,13
ALDRA -0,08  0,92  0,20
ADDRA -0,05  0,93  0,12
AOGRK  0,84  0,27  0,24
AONLR  0,89  0,02  0,22
AONDR  0,92  0,03  0,18
AOLNK  0,92  0,00  0,20
AODNK  0,91 -0,01  0,17
ASHRAM  0,57  0,42 -0,02
ASHKOL  0,43  0,21  0,38
ASHZLS  0,22  0,20  0,93
ASHZDS  0,37  0,28  0,86
AKNLN  0,91 -0,04 -0,04
AKNDN  0,89 -0,07  0,06
AKNGL  0,89 -0,02  0,25
AKNGD  0,89 -0,03  0,25
AKNME  0,79  0,11  0,13
Lambda  9,70  3,03  2,21
% 53,89 16,81 12,26
Cum lambda  9,70 12,73 14,94
Targ % 53,89 70,70 82,96

 
Among the largest participants which explain the 

anthropometric space are the variables ASHZDS space 
with communality (0.95) and variables ATTEZH and 
ASHZLS with communality from (0.94). Among other 
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variables, their projections of communalities range be-
tween (0.80 and 0.90), while the lowest communalities 
are observed in variables of anthropometric parameters 
ASHKOL and AKMNE with communalities of 0.50, 
0.62 and 0.66.

CONCLUSIONS 
From the obtained values   of the correlation coef-

ficient of the anthropometric space, they have positive 
pre-sign and show different values which in significant 
number are statistically important on different level. 
Inter-correlation of variables that define the longitudinal 
dimensionality, Inter-correlation of variables that define 
circular dimensionality and the variables that define the 
subcutaneous adipose tissue, fit within the zone of high 
and very high correlation (from .71 to .99). All variables 
for assessment of subcutaneous adipose tissue have high 
and positive connections. 

In latent anthropometric space in the table tennis 
players, three dimensions are present. They are defined 
as: factor of circular dimensionality of the body and 
subcutaneous adipose tissue, factor of longitudinal di-
mensionality of the body and the factor of transversal 
dimensionality of the body.
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