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Abstract

The sample of 149 male aged 20.15 in decimal yéeds83), students at the Faculty of Sport and
Physical Education, underwent a battery of testsisting of 17 anthropometric measures taken fifwen t
measures index of the International Biological Paog and 3 tests designed to assess flexibility as
follows: Arm invert with stick, Forward bend on a&rzh (the pike position) and the straddle splite Th
results of the canonical correlation was determinedtate that the examinees with higher valuethen
domains of longitudinality and skeleton transvetgalvith higher values with respect to the Thighttg
and the Calf girth, as well as with the higher ealuegarding subcutaneous fat tissue at the baok al
achieved better results in the tests used to agseflexibility of the legs abductor.
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Introduciton

Morphological characteristics represent the mosvimis area within the biopsychological and
sociological status of human population. Morpholagglefined by the set of characteristics suchoaly/b
constitution, body system, build or structure asoaganized and relatively constant entity of feasur
which are mutually related. This set is normallydmacf endogenic factors (internal) and of exogenic
ones (external, environment) to some lesser extent.

According to Kurelt et al. (1975) morphological characteristics candeéned as a certain
system of basic morphological latent dimensionsespective of whether those dimensions were
developed under the influence of endogenic or excdactors.

On the basis of the aforementioned research, anthieofesearch carried out by Momiréyi
Medved, Horvat, & Pavi§iMedved (1969); Stojano&i Momirovi¢, Vukosavljevé, & Solari (1975);
HoSek, Stojano¢i Momirovi¢, Gredelj, & Vukosavljevd (1980) and HoSek & Jegvi¢ (1982), a latent
structure model of morphological dimensions wasrnieat containing four dimensions approximately
interpreted asa factor of longitudinal skeleton dimensionalitgsponsible for the bone growth in length
(body height, sitting height, leg length, foot lémgetc.);a factor of transversal skeleton dimensionality
responsible for the bone growth in width (shouldédth, hips width, knee diameter, elbow diameter ,
etc.);a factor of circular body dimensionality - body wole and Body weightesponsible for the total
amount of fat in the organism (triceps, bicepsoahidal and subscapular skinfold measurement, etc.)

Studying the influence of anthropometric charast®s on the flexibility in girls aged between
16 and 18 C. KrsmanayiR. Krsmanow, B. Krsmanow, & Jakoné (1995) came up with the results
according to whichForward bend on a benchndthe Arm invert with stickests as the measure of
flexibility in statistics terms were not significynconnected with the anthropometric variablesijlevtne
variable the straddle split to front pronén statistical terms is significantly connectedthwithe
anthropometric variables, especially with the Jalga related to the longitudinal skeleton dimenaility

The aim of this study was to find out the relatidresween anthropometric characteristics and
flexibility in persons with above average motoitis$a Also, we was try to explain what the circumses

295



can degrade the results with using the applied areaastruments and to give some instructions about
measurement with those battery of tests in theéutu

Method

The experimental sample consisted of the 149 mildeats at the Faculty of Sport and Physical
Education from Novi Sad. The average age of theestis was 20.15 decimal years (+0.83).

The sample of anthropometric measures consistd® aheasures, which are part of the battery
including 39 measures of the International Biolagi®rogram (IBP) (Lohman, Roche, & Martorell,
1988) and two measures which are not in the IBPaddeements which are performed on symmetrical
body parts, according to the instructions providgdhe IBP, were carried out on the left side.

According to the factor-based morphological motted, following measures were used:
» For assessing the longitudinal skeleton dimensignal
1. Body height,
2. Arm length,
3. Leg length.
» For assessing the transversal skeleton dimengianali
1. Diameter of the ankle joint,
2. Diameter of the knee joint,
3. Pelvic diameter.
* For assessing the volume and body mass:
Body weight,
Chest girth,
Biceps girth (relaxed),
Biceps girth (contracted),
Thigh girth,
. Calf girth.
» For assessing the subcutaneous adipose tissue:
1. Subscapular skinfold,
2. Triceps skinfold,
3. Abdominal skinfold,
4. Thigh skinfold,
5. Calf skinfold?

For flexibility assessment a battery of three mdlexibility tests was used, which proved to be
quite reliable on the examinees of similar age sindlar lifestyle in previous researches. The aapli
battery is part of the complex battery by Metikd®ot, Hofman, Pintar, & Oreb (1989), the
standardization of which served as the basis fasmeng carried out by the qualified measurers.

o0 kwWNE

The battery consisted of the following measurirggriiments for assessing flexibility:
1. Arm invert with stick,

2. Forward bend on a bench,

3. Straddle split.

In order to determine the relations between twe sétvariables canonical correlation analysis
was used, which was implemented in the QCCR prodkamezevé & Momirovi¢, 1996).

1 Not included in the IBP.
2 Not included in the IBP



Results

Tables 1 and 2 show the basic descriptive staisfizariables.

Table 1. DESCRIPTIVE STATISTICS OF ANTHROPOMETRIC VARIABLE

VARIABLE M SD MIN MAX SKE KUR

Body height (mm) 1816.26 6299 1670 1975 .05 -.62
Arm length (mm) 798.32  36.17 717 899 .03 -.30
Leg length (mm) 102236 44.14 894 1134 -.06 -.01
Diameter of the ankle joint (mm) 70.99 3.89 62 85 .69 1.13
Diameter of the knee joint (mm) 100.22 4.32 91 113 16 -.20
Pelvic width (mm) 286.68 16.60 255 345 .50 53
Body weight (kg) 77900 9.331 54.6 123.8 .89 3.22
Chest girth (cm) 96.71 5.44 80 118 .39 1.76
Biceps girth (relaxed)(cm) 28.13 2.61 22 36 .67 .89
Biceps girth (contracted) (cm) 31.89 2.78 24 40 46 .60
Thigh girth (cm) 56.23 4.35 45 74 40 131
Calf girth (cm) 36.74 2.40 32 44 .26 .09
Subscapular skinfold (mm) 118.56 33.33 68 254 1.37 2.77
Triceps skinfold (mm) 91.02 32.10 28 190 .60 .09
Abdominal skinfold (mm) 131.31 51.24 52 300 .69 -.06
Thigh skinfold (mm) 15795 47.49 50 300 19 -.28
Calf skinfold (mm) 9682 39.94 40 240 1.08 1.05

Legend: M — mean, SD — standard deviation, MIN rimal result, MAX — maximal result, SKE — skewndssIR

- kurtosis

Table 2. DESCRIPTIVE STATISTICS OF FLEXIBILITY VARIABLES

VARIABLE M SD MIN MAX SKE KUR
Arm invert with stick (cm) 70.72 15.56 25 104 -.30 -.02
Forward bend on a bench (cm) 5254 7.90 30 70 -31 -.13
Straddle split (cm) 188.44 10.83 153 220 -11 .45

Based on the results given in the tables 1 andig jiossible to ascertain that the sample is
homogenous. Only the value of skewness in the o&dhe variable Subscapular skinfold is slightly
higher, which leads us to the conclusion that ibistton moves slightly to the left. This comesras
surprise as it is widely known that in general, aubneous adipose tissue is not a normally digtibu
anthropometric characteristic, especially not ia ¢ase of young men (e.g. MomirévHoSek, Prot, &
Bosnar, 2003).

In the flexibility realm and on the basis of theeskess and kurtosis results, it is possible to say
that the results appear to be almost ideal, whachroeans that the battery used for the assessimthig o
latent dimension was appropriate.

Table 3 contains the results of canonical cor@taginalysis calculated by QCCR algorithm.



Table 3. THE RESULTS OF THE CANONICAL CORRELATION ANALYSIS

Flexibility variable Cvif Cveaf

Arm invert with stick -.20 .03
Forward bend on a bench 17 .93
Straddle split -.82 34
Anthropometric variable CVla CV2a
Body height -.70 -31
Arm length -.63 -.46
Leg length -.84 -.05
Diameter of the ankle joint -43 -41
Diameter of the knee joint -.61 -.22
Pelvic width -.29 -.52
Body weight -.69 -.32
Chest girth -.55 -.46
Biceps girth (relaxed) -21  -30
Biceps girth (contracted) -25 -.32
Thigh girth -43 -11
Calf girth -.49 -.13
Subscapular skinfold -42 .20
Triceps skinfold -.30 31
Abdominal skinfold -.37 .29
Thigh skinfold -.23 .25
Calf skinfold -.28 10
p 70 46

p? .50 21

p .00 .03

Legend:p — variancep? - coefficient of determination, p — significarziep

The canonic correlation analysis determined twssitzally significant canonic correlations.

Thus, the first distinguished canonic correlatigivén in the Table 3), based on which it is
possible to observe that in case of the realm efvtriables assessing flexibility it was preserigdhe
variable used for assessing the lower extremiti&raddle split, while among the variables beloggm
the right set those were the ones covering longitlity, transversality and Calf girth, Thigh girthody
volume and Body weight.

The other distinguished canonic correlation in calséhe left set was defined by means of the
variable - Forward bend on a bench, while in cadhe right set the following variables were
determined: mostly with - Pelvic width, Arm lengtbhest girth and Diameter of ankle joint, and itike |
bit less with: Body weight, Biceps girth (contrabteTricceps skinfold and Biceps girth (relaxedheT
variable of the left set is in negative correlatioith the anthropometric, except in the case ofvénable
- Triceps skinfold, which is in positive correlatiavith the variable of the left set.



Discussion

Therefore, the structures of the first canonicatda of the system of anthropometric variables #red
first canonical factor of the system of flexibilisariables shows that those examinees who had rhighe
values of longitudinal and transversal dimensidgpaBody weight and body volume achieved better
results in the Straddle split test. The reversatioal is also true, i.e. the examinees with lowaugs of
longitudinal, transversal dimensionality, Body wsignd body volume achieved poorer results in the
straddle split test.

Leg length and Body height were the ones most lglaséated to this type of test. The measures
of longitudinal skeleton dimensionality were expecto have influence on the result in the Stradgli
test. The examinees with long lower extremitiesieah better results on average, i.e. the movement
range of lower extremities is wider in their cas@jch makes this test quite imprecise, unless pbbie
height were measured from the ground while stantigg set apart instead of the movement range in
order to get the flexibility value in lower extretms (Krsmanow et al., 1995). Another option is to
partialize the influence of height and leg length.

The third option which was nowhere to be foundha books or related papers to the matter up
until now would be taking the relative results \alThe relative value in the case of the Stradplie s
tests would be presented as the relationship betteeobtained value during the test performance an
the measured Body height or, which is maybe be8éting height which has smaller variability than
Body height. This way, methodological shortcomigsurring during the manifestations of abductors
flexibility would be successfully eliminated.

Another statistically significant canonical corteda shows that those examinees who had lower
values in case of longitudinal, transversal dimenaiity of the upper extremities and Body weightailes
they had higher values in case of Triceps skinfalchieved better results in Forward bend on a bench
test. In other words, the examinees who were shaite smaller Body weight and proportions of the
upper extremities, but physically less fit (whishevident based on the values of Triceps skinfsldra
indicator of physical fithess) achieved better fssin the forward bend test, which estimates thdyb
flexibility. This confirms the mechanism for syn&rgegulation and tonus regulation manifested by
means of seated forward bends, significantly pexdahed kinesiological activator and genetics. The
very structure of a directed kinesiological activan diminish genetically predetermined flaws ity
to a certain degree. Physical exercise, done wéhtgaution, under professional guidance, graglaaki
in a timely manner can significantly improve muscigasticity. Similarly, people who are subjecthat
kind of treatment after terminating the kinesiotadi programs, are not able to maintain the trained
elasticity for a long time, as intramuscular aledit muscles characteristics, bring the muscle btatke
initial position. Unfortunately, as we can see,rewre population which is in some kind of trainirgis
not true. For this reason, genetic disposition, ttpaslated to the osseous and ligament systenmes kap
depth, is the thing which is permanent and unchmangnd is the true carrier of flexibility and thiene,
in some researches (Balac¢Mi, & Popovi, 1997) the question rightfully arises — is flekiiygiactually a
motor ability or morphological characteristic?



References

1.

10.

11.

Bala, G., N¢in, b., & Popové, B. (1997). Gipkost kod predskolske dece - mokarj morfoloska ili
speciftna dimenzija? [Flexibility in pre-school children #otor, morfological or specific
dimension?] The Book of Abstracts of 3&ongress of Anthropological Society of Yugoslawith
International Participation Prokuplje: Anthropological Society of Yugoslavia.

HoSek, A. & Jerdevi¢, B. (1982). StrukturanorfoloSkog statusa studenata fakulteta zakizkulturu
[The Latent Structure of the Morphological Statuf tbe Faculty for Physical Education].
Kineziologijg 14 (5), 9-20.

HosSek, A., Stojano¢j M., Momirovié, K., Gredelj, M., & Vukosavljes, R. (1980). Faktorska
struktura antropometrijskih varijabli nakon parkifacije socioloSkih karakteristika [Factor Struetu
of Anthropometric Variables After the Partializati®f Sociological Characteristicdineziologija
10(3), 21-25.

KneZevt, G. D. & Momirovi, K. (1996). Algoritam i program za analizu relacija kandhke
korelacijske analize i kanafkie analize kovarijangAlgorithm and Program for the Analysis of the
Relations Between the Canonical Correlation Analgsid Canonical Analysis of Covariance]. In P.
Kosti¢ (ed.), Measurement in Psychology, (pp. 57-73)gBele: The Institute of Criminological and
Sociological Research.

Krsmanové, C., Krsmanov, R., Krsmanog, B., & Jakon¢, D. (1995). Uticaj antropometrijskih
karakteristika na fleksibilnost kod devojaka staeglobi 16-18 godina [The Anthropometrical
Characteristic Impact on the Flexibility of Girlsgéd 16-18].Glasnik AntropoloSkog drustva
Jugoslavije, 33165-171.

Kureli¢, N., Momirovié K., Stojanové M., Sturm J., Radoje¢j D., & Viski¢-Stalec, N. (1975).
Struktura i razvoj morfoloSkih i mot@kih dimenzija omladine[Structure and Development of
Morphological and Motor Dimensions of Youth]. Belge: Institute for Science Researches of
Faculty of Physical Education.

Lohman, T. G., Roche, A. F., & Martorell, R. (1988&nthropometric standardization reference
manual Chicago: Human Kinetics Books.

Metiko3, D., Prot, F., Hofman, E., Pintar, Z., & édr G. (1989).Mjerenje bazinih motorekih
dimenzija sportaSg§Measuring Basic Motor Dimension in Sportsmen)]. i&g Faculty for Physical
Culture.

Momirovi¢, K., HoSek, A., Prot, F., & Bosnar, K. (2003). Qvrioloskim tipovima mladih odraslih
musSkaraca [About Morphological Types in Young AdMen]. Glasnik AntropoloSkog druStva
Jugoslavije, 3829-45.

Momirovi¢, K., Medved, R., Horvat, V., & Pavi&Medved, V. (1969). Normativi kompleta
antropometrijskih varijabli Skolske omladine obdgpa dobi od 12-18 godina [Normatives Of The
Set Of Anthropometric Variables In School YouthBith Sexes Aged 12-18Fizicka kultura 9-10,
263-278.

Stojanové, M., Momirovic, K., Vukosavljewt, R., & Solar¢, S. (1975). Struktura antropometrijskih
dimenzija [The Structure of Anthropometric Dimemsd Kineziologijg 5 (1-2), 193-206.



PART 6.

Top-level sports



