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NUTRITION ON BODYWEIGHT REDUCTION IN
LITHUANIAN OLYMPIC TEAM WRESTLERS
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ABSTRACT

Research background and hypothesis. These days many athletes of combat sports prior contest practice unsafe
hipocaloric diets. Hypothetically the content of macronutrient and micronutrient composition of wrestlers’ food
rations must be corrected individually during the time of bodyweight loss and after weigh control.

Research aim of the present study was to examine the effects of bodyweight reduction on athletes’ body weight
(BW), lean body mass (LBM), body fat (BF), body fluid (BFL), body protein (BP) and minerals.

Research methods. Wrestlers (n = 10) were measured before, at the end (before weight control) rapid bodyweight
reduction and 2 days after contest. Food records were analyzed and macronutrient and micronutrient contributions
from meals were assessed. The measures of body mass components were taken using BIA tetra-polar electrodes.

Research results. Analysis of wrestlers 4-day food records revealed average values at 18.2 + 10.6 kcal-kg'-day',
0.8 £ 0.4 g'kg'-day! of proteins, 2.0 £ 1.5 g-kg'-day! of carbohydrates and 0.8 = 0.4 g-kg'-day! of fat throughout
the period of rapid bodyweight reduction. Low total energy intake contributed to the insufficient on take of vitamins
A, B,, B,, PP, D, E, B, folic acid and minerals as potassium, calcium, phosphorus, magnesium, iron, zinc intakes
during the rapid bodyweight loss season. Additionally wrestlers followed low-carbohydrate and high-fat diet and did
not consume adequate energy or carbohydrate diet after the contest.

Discussion and conclusions. During rapid bodyweight loss period athletes showed a significant decrease in
BM (3.7 £ 1.9 kg, p <0.05), LBM (-1.5 £ 1.3 kg, p < 0.05), BF (-2.1 £ 0.6 kg, p < 0.001), BFL (-1.1 £ 0.9 kg,
p < 0.05), minerals (—0.2 = 0.1 kg, p < 0.05), but not BP (0.2 £ 0.1 kg, p < 0.05). After contest wrestlers had
significant increases in BM (+3.1 £ 1.9 kg, p < 0.05), BF (+2.6 = 0.5 kg, p <0.001) and minerals (+0.2 £ 0.1 kg, p <
0.05), but non-significant increase in LBM (+1.0 £ 1.8 kg, p > 0.05) and BFL (+0.7 = 1.3 kg, p < 0.05). Wrestlers’
food rations must be corrected individually during the time of bodyweight loss, after weigh control and follow-up
recovery, during the period of contest.

Keywords: nutrition, wrestlers’ food rations, weight reduction.

INTRODUCTION

iming at high sports achievements
Aathletes often try to adjust their body
mass. Many athletes competing in their
weight categories try to reduce their body weight
before the competitions at any cost, ignoring the

impact of such methods applied on their health and

physical working capacity. Thus, analysis of body
mass components and continuous supervision of
nutrition are prerequisites for high performance
in sport. Depending on the duration, body weight
loss is divided into short-term (lasting for 24—72 h),
moderate (lasting from 72 h to several weeks),
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and gradual, which lasts from several weeks to
several months (Wilmore, 2000). Body weight loss
can have a negative impact on athletes’ working
capacity. However, only a few studies confirm
the negative effect of short-term body weight
loss on athletes’ working capacity (Timpmann et
al., 2008; Odpik, Timpman, 2009). Other studies,
on the contrary, did not establish any effect of
short-term body weight loss on athletes’ working
capacity and (or) its decrease during a competition
if athletes’ dietary habits were appropriate before
the competition and their bodies were provided
with optimum nutrients and liquids (Felgholm et
al., 1993; Rankin, 2006). For this reason much
attention should be paid to athletes’ diets right after
their short-term body weight loss, before, during
and after the competition.

Research aim was to study and assess the
peculiarities of short-term body weight loss as
well as their impact on the indices of body mass
components of Lithuanian Olympic team Greek-
Roman wrestlers.

RESEARCH METHODS

Aiming at evaluating the impact of short-term
body weight loss on the indices of athletes’ body
mass components we investigated 10 Lithuanian
Olympic team Greek-Roman wrestlers aged 15.6
+ 1.5 years who were reducing their body weight
for four days before the competition. The method
applied was a survey of actual nutrition which
investigated athletes’ actual nutrition of three
consecutive days, 24 hours a day before athletes’
body weight reduction programme; actual nutrition
of four consecutive days, 24 hours a day during
athletes’ body weight reduction programme; and
two consecutive days, 24 hours a day during

a period of recovery (Figure 1). In accordance
with the tables of food chemical composition
we calculated the chemical composition and the
energy value of athletes’ food rations (Suciliené,
2002). We assessed the nutrient balance in the diets
and their conformity with the physiological needs
of the body according to the recommended norms
of the day (Rekomenduojamos paros maistiniy
medziagy ir energijos normos, 2000). Meeting the
energy needs of the body was assessed applying
the method of alimentary calorimetry (Position
of the American Dietetic Association, 2000;
Rekomenduojamos paros maistiniy medziagy ir
energijos normos, 2000; Ainsworth, 2011).

Aiming at establishing and evaluating
changes in athletes’ total body mass and its
separate components during short-term body
mass reduction we used BIA tetra-polar electrode
method to measure the resistance of the body with
8-12 tangential electrodes at different measuring
signal frequencies (5, 50 and 250 kHz), and thus we
measured athletes’ total body mass, lean body mass,
muscle mass, body fat mass, general, intracellular
and extracellular body fluids, proteins and minerals
in the body. The investigations were carried out
before short-term body weight loss, after it and in
addition — two days after the competition.

Statistical data processing was carried out
using programme package SPSS v.I5. The data
were analyzed using the following methods of
mathematical statistics: we calculated arithmetic
means (x ), the data distribution was evaluated
according to standard deviation (S). The differences
in the indices of athletes’ body mass components
before and after body mass reduction were evaluated
using Student’s ¢ test for paired samples. Relations
between variables were established using Pearson’s
correlation coefficient (r).

Figure 1. Research algorithm

Investigations

Before short-term body

During short-term body weight loss

weight loss

(before the competition and the After the competition

beginning of body weight control)

The duration of studies: 9 days

Day 1,2, 3 |

| Day1,2,3.4 | |  Dayl2, |

Survey of actual
nutrition

Survey of actual
nutrition

Survey of actual
nutrition

Measurements of body mass components (total body mass, body fat mass, amount of proteins,

minerals and body fluids in the body)
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RESEARCH RESULTS

We evaluated the impact of most often applied
short-term (four-day) body weight loss on the
indices of body mass and its components (Table 1)
and established that athletes’ body mass decreased
by 3.7+ 1.2 kg (p = 0.002) on average, and their lean
body mass — by 1.5 £ 1.3 kg (p = 0.05). Lean body
mass decreased due to the decrease of general body
fluids — by 1.1 £ 0.9 kg (p = 0.05), and intracellular
fluids among them — by 0.8 = 0.5 kg (p = 0.025).
During body mass reduction the amount of body
fat and minerals decreased respectively by 0.2 +
0.1 kg and 2.1 £ 0.6 kg (p = 0.003 and p = 0.001),
however, muscle mass and the amount of proteins
did not change statistically significantly (p = 0.067
and p = 0.136).

Greek-Roman wrestlers’ body mass decreased
by 5.2 + 1.7% on average because their food rations
were extremely hipocaloric. Before the body
weight reduction programme the energy values of

Table 1. Athletes’ body mass components (X £ S)

food rations of Greco-Roman wrestlers, which were
3566 + 946 kcal (53.8 + 22.1 kcal'’kg'-day™), covered
the energy consumption of the day by 95 + 36%;
during the short-term body weight loss the energy
values of food rations were 1106 + 497 kcal (18.2 +
10.6 kcal'kg!-day') on average and they covered
only 32 4+ 18% of the energy consumption of the day
(Table 2). The amounts of nutrients in hiopocaloric
diets equaled to 2.0 + 1.5 g'kg'day!, 0.8 £ 0.4 g'kg
l-day! and 0.8 £ 0.4 gkg'day! respectively and
were unbalance (Table 3). Misbalance was due to
the energy values of carbohydrates, proteins and
fats which did not conform to the requirements of
balanced diets in the food rations of Greco-Roman
wrestlers: 43.2 + 6.9%, 18.3 £ 2.2 % and 38.5 =
5.4% (Table 4). Body fat reduction can be explained
by both the decreased energy value (r = 0.4;
p=0.04),andthedecreasedamountsofcarbohydrates
(r=0.4; p=0.04), proteins (r =0.5; p=0.03) and fats
(r=10.3; p = 0.05) of Greco-Roman wrestlers food
rations during short-term hipocaloric nutrition.

1 GZOUPS 3 Statistical indices
After 2 days after
Body mass components Before body rmass body mass Difference between Difference between
bodymass | - reduction reduction Group 1 and 2 Group 2 and 3
reduction before the (after
competition | competition)
Body mass 70.6 £ 16.9 67+15.7] 70.1+16.3|t=6.805,df=9,p=0.002 |t=-3.565,df=9,p=0.023
Lean body mass, kg 584+ 11| 56.9+10.1| 579+11.4|t=2.746,df=9,p=0.050 |t=-1.290,df=9,p=0.267
Lean body mass, % 83.4+47| 859+59 82.6+4|t=-4.250,df=9,p=0.013|t=3.632,df=9, p=0.022
Muscle mass, kg 543+10] 529+92| 53.7+£104|t=2.494,df=9,p=0.067 |t=-1.053,df=9,p=0.352
Muscle mass, % 77.7+4.38 80+5.8 76.8+4|t=—4.247,df=9,p=0.013 |t=3.682,df=9,p=10.021
?I/l[g:;le and fat mass 52419 6+3.9| 47+ 1.4/t=—0.632,df=9,p=0.562t=0.865, df= 9, p = 0.436
BMI, kg'm? 233+2.6| 22.1+24 23.1+2.5|t=10.95,df=9,p <0.001 |t=-3.715,df=9,p=10.021
General body fluid, kg 42+79] 409+73 41.7+82|t=2.692,df=9,p=0.050 |t=-1.258,df=9,p=0.277
General body fluid, % | 60.1+3.5| 61.8+4.2 59.5+£29(t=-4.229,df=9,p=0.013 |t=3.665,df =9, p=10.021
Intracellular fluid, kg 275+52| 267+48 273+5.5|t=3.516,df=9,p=0.025 |t=-1.724,df=9,p=0.160
Extracellular fluid, kg 145+2.7 143+£25 14.4+2.7|t=1.580,df=9,p=0.189 |t=-0.434,df=9,p=0.686
Proteins, kg 12.2+2.1 12+1.9 121 +23|t=1.863,df=9,p=0.136 |t=-0.425,df=9,p=10.693
Proteins, % 176 £1.3 182+1.6 173+ 1.1|t=-4.238,df=9,p=0.013 |t=3.698,df =9, p=0.021
Mineral substances, kg | 4.1 £0.9 39+09 41+£09|t=6.325.df=9,p=0.003 |t=-5.880.df=9,p=0.004
Mineral substances, % 5.8+0.1 59+0.1 59+0.1{t=-0.535.df=9,p=0.621 |t=-0.535.df=9,p=0.621
Body fat, kg 122+6.2 10.1+6 12.7+£5.5|t=7.835.df=9,p=0.001 |t=-11.131.df=9, p <0.001
Body fat, % 16549 14.1+£59 17.4+£3.9|t=4.393.df=9,p=0.012 |t=-3.608.df=9,p=0.023
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The food rations of athletes who were reducing
their body weight contained lower amounts of
minerals — potassium, calcium, magnesium,
phosphorus, iron and zinc — compared to the
recommended daily norms. The amount of
potassium made up 64 + 19%, calcium — 52 =+
25%, magnesium — 35 + 13%, phosphorus — 55 +
20%, iron — 57 + 21% and zinc — 45 £+ 12% of the
recommended daily intake (Table 5). Only the
amounts of sodium and vitamins C and B, were
sufficient. They amounted to 135 + 13 and 124 +
52% respectively of the recommended norm (Table
6). Low energy intake contributed to insufficient
amounts of vitamin D, almost all B group vitamins —
B,, B,, PP, B, folic acid and antioxidants vitamins
A and E. The amount of vitamin D was 17 + 6, B, —
26+15,B,—-45+ 18, B,— 65+ 21, E—70 + 35, folic
acid — 44 + 18% of the recommended daily intake.

After short-term body weight reduction,
the recovery of the body and its rate are of great
importance. Our research findings showed that in
the period of two days after the contest the recovery
processes of total body mass, minerals and body
fat for Greco-Roman wrestlers were optimal (Table
I). After the competition the total body weight of
the research participants statistically significantly
increased from 67 + 15.7 kg to 70.1 + 16.3 kg
(p = 0.023), body fat — from 10.1 + 6.0 kg to 12.7 £
5.5 kg (p < 0.001). However, due to insufficient
recovery of fluid in the body the recovery processes
of lean body mass were too slow. Athletes’ lean
body mass increased from 56.9 + 10.1 kg to 57.9 +
11.4 kg, the amount of general body fluid — from
40.9 +7.3 kg to 41.7 + 8.2 kg, including intracellular
fluid — from 26.7 £4.8 kg to 27.3 +£ 5.5 kg, after the
competition, but the increases were not statistically
significant (p = 0.267; p = 0.277; p = 0.160).

Table 2. Athletes’ energy A
expenditure and  the Energy value Before bod'y mass During bot?y After body mass
energy value of their food reduction mass reduction reduction
rations (x £8) Daily energy expenditure
Energy expenditure (kcal-day™') 3911 £792 3751 £ 741 2676 +416
Energy expenditure (kcal-kg'-day™) 55.8+23 564+24 38.8+34
Energy value of food rations
Energy value (kcal-day™) 3566 + 946 1106 + 497 2188 +403
Energy value (kcal'kg'-day™) 53.8+£22.1 18.2+10.6 333+134
Ratio of energy consumption and expenditure (percent)
Note. RDN —recommended | RDN, % 95 + 36 32+ 18 84 + 26
daily norm.
Table 3. Composition of = =
athletes’ food rations — Bef Duri -E -E
carbohydrates, proteins, . elore uring B After body mass )
fats (X = S) Nutrients body m‘ass body m‘ass E reduction g
reduction | reduction S S
Y 2]
[~ &
Proteins (g'kg!'-day™) 195+08 | 0.8+04 | 142 1.2+04 1-1.5
Carbohydrates (g-kg'-day™) 69+29 | 2.0=£15 7-9 39+1.7 5-6
Fats (g'kg'-day™) 2+0.8 0.8+04 | 1.2-1.8 1.5+0.5 0.8-1.3
Table 4. Percentage of =
energy value of the main §
nutrients received from Supply of energy Before body mass During body mass After body mass E
athletes’ food  rations value (percent) reduction reduction reduction £
(x£9) §
-2
Carbohydrates 50.9+4.8 43.2+6.9 46.6 3.4 55-65
Proteins 147+ 1.6 183£2.2 148+2.4 10-15
Fats 347+4 385+54 399+£23 20-30
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Durine bod Table 5. Mineral substances
Mineral Before body mass reduction url:::gdugﬁgnmass After body mass reduction | in athletes’ mean food
substances rations (X +8)
mg-day’! RDI % mg-day”’ RDI % mg-day”’ RDI %
Sodium 5556 £1275 | 370+85 1570 £854 | 105+57 | 3316 +390 | 221 +26
Potassium 4335+761.4 | 173+30 1600 + 473 64+19 | 2892+721 | 11629
Calcium 1626 + 438 203 £ 55 418 +£203 52+25 968 + 224 121 +28
Magnesium 546 +143.6 136 £36 | 141.4+525 | 35+13 275+ 78 69 £ 20
Phosphorus 2185+ 593 182 +49 659 + 239 55+20 | 1204+214 | 100+ 18
+ + + + + +
Iron 252+5.5 210+ 46 6.9+2.5 57+21 159+2.1 132+ 17 Note. RDI — recommended
Zinc 182+45 121 £30 6.8+ 1.8 45+ 12 10.3+£0.9 69+ 6 daily intake.
] 2 days after body Table 6. Vitamins in athletes’
Before body mass reduction During b°qy mass mass reduction (after mean food rations (X + S)
. reduction 9
Vitamins competition)
(mg*.ug‘k*. o (mg’k.ug‘k*. o o
aay RDI % aay RDI % RDI %
. 1.7+0.2* 121+ 14 0.4+0.2% 26+ 15 14+04 103 £28
) 3+0.8% 178 + 48 0.8 +£0.3% 4518 | 2.1+£04 123 +£22
PP 26.9 + 7% 150 + 39 10.8 £2.7* 60+ 15 15+2.8 83+ 16
B, 3.1 +0.5% 154 £27 1.3 +0.4% 65+21 2404 100 £ 20
B, 7.1 +£1.6%% | 236+ 54 3.7+ 1.6%* 124+52 | 52+0.7 175+ 25
Folic acid 262 +48%* | 131 +24 87.8 £ 35.3%** 44 £ 18 172 £28 86+ 14
D 4.3 £ 1.7%* 85+34 0.8 +£0.4%%* 17+6 1.1+£0.3 23+6
Antioxidants
A 1393 £400%* | 140 + 40 382 £ 200%* 38 £20 587 + 183 60+ 18
22.1+5% 221 +50 6.9 +3.5% 70 £+ 35 10.6 £2.4 106 + 25 Note. RDI — recommended
72.5+16.5% | 121+27 81+ 26* 135+£13 | 179+ 159 | 297 +264 | dailyintake.
In the period of two days after the competition DISCUSSION

the energy value of the food rations for Greco-
Roman wrestlers was 33 £+ 13.4 kcalkg!-day! on
average, and it was lower than the recommended
norm of the day — 38 + 14.2 kcalkg'-day”, thus
it amounted to 84 + 26% of the recommended
norm of the day (Table 2). The amount of proteins
was 1.2 + 0.4 gkg'-day' and thus it matched the
recommended norm of proteins — 1-1.5 g-kg'-day ™.
The amount of fat was sufficient — 1.5 = 0.5 gkg
I-day!, and the amount of carbohydrates, which was
3.9 + 1.7 gkg'-day' on average, did not reach the
recommended daily intake of 5 —6 g'kg'-day' (Table
3). The amounts of vitamins A, D, PP, folic acid,
calcium and zinc did not reach the recommended
norms of the day either (Tables 5 and 6).

So far there has not been any research in
Lithuania about dietary peculiarities of elite
wrestlers who were trying to reduce their body
weight before the competition. Our research
findings revealed that in a very short period of time
Greco-Roman wrestlers reduced their body mass at
the expense of body fat and fluid by 5.2%. Similar
body mass loss of 4—6% was found for Estonian
wrestlers, who reduced the energy value of their
food rations before the competition to 861 kcal —
1525 kcal (Timpmann et al., 2008). In contrast, the
evaluation of 12 Japanese wrestlers and the impact
of 7-day body weight reduction on their body mass
indices showed that in the short-term period of
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body weight reduction their body mass decreased
more, i. €. by 7.3%, body fat — by 9.3%, lean body
mass and general body fluid — by 5.9% (Kukidome
et al., 2008).

According to the findings of researchers
involved in the studies o athletes’ nutrition, when
wrestlers reduce their body weight rapidly, the
decrease in their body fat is affected not so much
by the low energy values of their food, but low
amounts of carbohydrates in their food (Shwartz
et al, 1995; Johnson et al., 2009), when the
processes of ketogenesis become more intensive in
athletes’ bodies and glucose oxidation in muscles
becomes slower (Peters et al., 2001), metabolism of
triacilglycerols in the body fat, free fatty acids in
blood plasma and the whole body fat become more
intense, thus due to greater energy expenditure
both body fat mass and muscle mass are reduced
in athletes’ bodies. Our research results showed
different results — the decrease in body fat mass for
Greek-Roman wrestlers during a period of 4 days
was affected by low energy values of food, as well
as low amounts of proteins, fats and carbohydrates
in their food rations.

However, scientists emphasize that low-
calorie diet of athletes in combat sports, where
the energy value% of carbohydrates is from 12 to
50, and when dehydration of the body is increased
(inadequate amount of fluids in food, saunas
and baths, etc.), the supplies of muscle and liver
glycogen is reduced by 54%, and this negatively
affects the indices of aerobic working capacity
(O6pik, Timpmann, 2009; Timpmann et al., 2008).
Our research findings confirmed that short-term
low-calorie nutrition of Greek-Roman wrestlers,
where the energy value% of carbohydrates is only
43, was irrational, unbalanced and could negatively
affect the indices of aerobic working capacity of
wrestlers during the competition.

Besides, researchers have established that short-
term low-calorie nutrition, when the energy values of
food rations make 18 kcal'kg'-day”', and the amount
of proteins — 0.8 g'kg'-day, affects more intensive
processes of protein degradation in athletes’ bodies
as well as negative balance of nitrogen. For this
reason athletes who are trying to reduce their body
weight are recommended to consume more proteins
in their food rations — 1.2-1.6 g'kg'-day! (Wilmore,
2000). Other authors suggest that negative balance
of nitrogen and impaired immune system are caused

by low energy values of food rations despite the
amounts of proteins consumed (Umeda et al., 2004;
Tsai et al., 2009). We should note that ours research
results do not coincide with the results obtained by
other authors. In our case, when the energy values
of athletes’ 4-day food rations were 18.3 kcal'kg
I.day! and the amount of proteins — 0.8 gkg'-day’,
neither the muscle mass nor the amount of proteins
in the body decreased statistically significantly. We
suppose that a 4-day period of low-calorie and low-
protein diet is too short to have a negative effect
on the muscle mass and the amount of proteins in
wrestlers’ bodies.

On the other hand, when reducing body weight,
it is very important to ensure the necessary balance
of fluids in athletes’ bodies. When dehydration is
applied during short-term body weight reduction,
rehydration processes require from 24 to 48 hours
(Rankin et al., 2006) and athletes are recommended
to consume the amount of water or other drinks
for 1.5 times bigger than the recommended one
(Rankin, 1996; Rankin et al., 2006). Bigger than
2% dehydration of the body is not recommended
for athletes because the blood gets thicker, the body
temperature rises and working capacity decreases.
In our study the dehydration of athletes’ bodies
before the competition was only 1.6%. On the other
hand, our research findings confirmed that after the
competition the amount of fluid in Greek-Roman
wrestlers” bodies amounted to 80% of the fluid
before the body weight reduction program, and this
can be explained by little amounts of drinks during
the competition and after it as well as rather slow
processes of rehydration in athletes’ bodies.

To sum up, during the short-term body weight
reduction program for athletes in combat sports,
the energy values of their food rations, the amounts
of proteins, carbohydrates, vitamins A, B,, B,, PP,
D, E, B,, folic acid and such minerals as potassium,
calcium, phosphorus, magnesium, iron and zinc
are too low, so the food rations and the amounts of
biologically active substances for athletes during the
short-term body weight reduction program should
be modified individually. In the period of two
days after the short-term body weight reduction,
the recovery processes of the lean body mass and
general body fluid are too slow, and the amounts of
water, energy value, carbohydrates, vitamins A, D,
PP, folic acid and minerals like calcium and zinc
are inadequate.
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CONCLUSIONS AND
PERSPECTIVES

1. Short-term low-calorie nutrition, the energy
value of which is 20 kcal'’kg'-day' and the energy
values of carbohydrates, proteins, and fats in food
rations make up respectively 43/18/39%, when
the dehydration of the body is 1.6%, is effective
for overall body weight reduction (p = 0.05), lean
body mass reduction (p = 0.05), and body fat mass
reduction (p < 0.001) for athletes in combat sports.

2. The energy values of athletes’ 4-day food
rations lower than 20 kcal'’kg!-day' and the amount
of proteins — 0.8 g'kg'-day! were not enough to have
a significant impact on the muscle mass (p > 0.05) or
the amount of proteins (p > 0.05) in the body.

3. During the recovery period the energy
values and amounts of carbohydrates and fluid
in wrestlers’ food rations are inadequate as
they influence slow processes of lean body mass
recovery (p > 0.05) and general body fluid recovery
(p>0.05).
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SANTRAUKA

Tyrimo pagrindimas ir hipotezé. Sportininkai, kultivuojantys sporto Sakas pagal savo svorio kategorijas, daznai
prie$ varzybas labai sumazina maisto raciono energing vertg ir drastikai mazina kiino masg. Hipotetiskai Lietuvos
olimpinés pamainos graiky-romény imtynininky maisto raciono maistiniy ir biologiskai aktyviy medziagy sudétis
turi bati koreguojama individualiai.

Tikslas —istirti ir {vertinti trumpalaikio kiino masés mazinimo ypatumus ir ju daroma poveikj Lietuvos olimpinés
pamainos graiky-romény imtynininky (n = 10) kiino masés komponenty (lieknosios kiino masés, riebaly masés, kiino
skysciy, baltymy ir mineraliniy medziagy) rodikliams.

Metodai. Panaudojus faktinés mitybos apklausos metoda, iSirta graiky-romény imtynininky faktiné mityba
prie$ kiino masés mazinima, jo metu ir po varzyby. Sportininky kiino masés ir atskiry jos komponenty pokyciams
trumpalaikio kino masés mazinimo metu nustatyti naudotas BIA tetra — poliarinis elektroduy metodas.

Rezultatai. Trumpalaikés graiky-romény imtynininky sumazintos energinés vertés mitybos metu angliavandeniy,
baltymuy ir riebaly kiekis vidutiniskai sudaro 18.2 = 10.6 kcal-kg, 2.0 + 1.5 g'kg, 0.8 £ 0.4 g'kg ir 0.8 + 0.4 g-kg kiino
masés, o vitaminy A, B,, B,, PP, D, E, B, folio rligsties ir mineraliniy medziagy kalio, kalcio, fosforo, magnio,
gelezies ir cinko kiekiai nesiekia rekomenduojamy. Atsigavimo laikotarpiu, po varZyby, nustatyta dvikovininky
maisto raciono energiné verté — angliavandeniy ir skysciy kiekiai per mazi.

Aptarimas ir iSvados. Kiino masés mazinimo metu graiky-romény imtynininky bendroji kiino masé, lieknoji
kiino masé, vidulasteliniy skysciy kiekis, riebaly masé, mineraliniy medziagy ir organizmo baltymy kiekis sumazéjo
atitinkamai 3.7 + 1.2 kg (p < 0.05), 1.5 £ 1.3 kg (p < 0.05), 0.8 = 0.5 kg (p < 0.05), 2.1 £ 0.6 kg (p < 0.005), 0.2 +
0.1 g(p<0.05)ir0.2+0.1 g (p <0.05). Atsigavimo laikotarpiu, po varzyby, sportininky organizmo lieknosios kiino
masés (p > 0.05) ir bendryjy kiino skysciu (p > 0.05) atsigavimo procesai per 1éti.

RaktaZodziai: mityba, imtynininky maisto racionas, kiino masés mazinimas.
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PECULIARITIES OF CARDIOVASCULAR REACTIONS OF
ELITE GRECO-ROMAN WRESTLERS TO REPETITIVE
DOSED EXERCISE TEST

Alfonsas Buliuolis, Mindaugas EZerskis, Kristina Poderiené
Lithuanian Academy of Physical Education, Kaunas, Lithuania

ABSTRACT

Research background and hypothesis. The synergy of central and peripheral changes while performing easy
exercises in repetitive manner should show central or peripheral changes which start increasing and become a trigger
for functional mobilization.

Research aim. The aim of this study was to determine the mobilization peculiarities of central and peripheral
cardiovascular function in Greco-Roman wrestlers cohort while performing a dosed exercise test in repetitive
manner.

Research methods. Greco-Roman wrestlers, sprinters, endurance runners and non-athletes underwent three
Roufier tests (30 squats per 45s) with 2 minutes of recovery between them. The changes in the heart rate (HR)
and JT interval taken from 12-lead ECG and O, desaturation (StO,) registered by near-infrared spectroscopy were
analyzed.

Research results. HR increased and JT interval decreased more and more in both non-athlete cohorts while there
were no significant changes in all three athlete cohorts, i. e. we did not find any summing effects of the repetition of
workloads. The tendency of increase in StO, at the second minute after the dosed workload was greater and greater
with each consequent repetition of the testing workload in all cohorts.

Discussion and conclusions. We have proved our hypothesis that peripheral changes during repetitive exercising
start increasing earlier than the central ones. The dynamics of central and peripheral cardiovascular indices in non-
athlete cohorts while repeating a dosed aerobic exercise test every two minutes demonstrates the cumulative effect
of physical exertion whereas in elite Greco-Roman wrestlers as well as in other individuals adapted to physical loads

functional indices reiterated.

Keywords: electrocardiogram, dosed exercise test, oxygen saturation.

INTRODUCTION

ne of the substantial peculiarities of
competitive performance and predominant
training loads in combat sports is the
fluctuating load intensity which can not be planned
precisely in advance. Therefore, the peculiarities of
mobilization of body functions and fast recovery is
an important factor influencing sports performance,
so training these peculiarities is a basic principle in
athlete’s physical and functional training.
At the onset of exercise, cardiovascular system
adapts itself with a series of integrated responses to
meet the metabolic demands of exercising muscles

(Hughson, Tschakovsky, 1999). The mechanism
for exercise hyperemia is a century old enigma
(Clifford, 2007) and interrelation between central
and peripheral changes still remain of interest in
physiology. Since the cardiovascular system is one
of the constituent part and a holistic system of the
body, the reactions of cardiovascular system to
constant-load tests allow assessing the functional
capabilities and functional peculiarities of the
body (Vainoras, 2002; Perkiomaki, 2003; Van
Schuylenbergh et al., 2004). Muscular activity is
the trigger of various functional changes and with
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the development of fatigue the enrolment rate of
various physiological mechanisms is a dynamical
process. We hypothesized that the synergy of
central and peripheral changes while performing
easy exercises in repetitive manner should show
central or peripheral changes which start increasing
and become a trigger in response to exercising.
The aim of this study was to determine the
mobilization peculiarities of central and peripheral
cardiovascular function in Greco-Roman wrestler
cohort while performing a dosed exercise test in
repetitive manner.

RESEARCH METHODS

The study participants were four cohorts:
elite Greco-Roman wrestlers (n = 12); endurance
runners (n = 12); sprint runners (n = 15); healthy
adult males (n = 15) and females (n = 15) who were
not engaged in any sport training.

The subjects underwent three Roufier exercise
tests (30 squats per 45 seconds) with 2 minutes
of recovery between them. A computerized ECG
analysis system “Kaunas-workload”, developed
at the Kaunas University of Medicine, Institute of
Cardiology, was employed for continuous 12-lead
ECG recording. The changes in RR interval or
heart rate (HR), JT interval were analyzed.

Near-infrared spectroscopy was employed for
the registration of changes in O, desaturation (StO,)
in active muscles during exercising. Standard
System Model 325 (Hutchinson Technology) device
was used for this purpose. The detector for the
registration of infrared signal was placed on right
leg (m. vastus lateralis) and StO, measurements
were collected continuously every 3.5 s throughout
the entire protocol.

Statistical analysis. All the data were
expressed as mean + standard error of the mean
(SEM). Hypothesis concerning the difference
between means was verified using Student ¢ test
for independent and dependent variables. For
comparison of rank means within the group,
Wilcoxon Z criterion for independent variables
was used. Difference in means was regarded as
statistically significant when error probability with
respect to criteria was p < 0.05.

RESEARCH RESULTS

A lot of cardiovascular indices showed the
summing effects of workloads while performing
the Roufier exercise test. The results obtained

during the study showed that values of HR and
their dynamics in non-athletes women cohort
differed from the ones in other cohorts during
the rest and during the performance of all three
testing workloads. At the beginning of registration
in non-athlete women’s cohort the HR was 94.6 +
3.35 b/min, in non-athlete men’s cohort — 89.4 +
4.06 b/min, in sprint cohort — 77.2 £ 2.93 b/min,
in endurance cohort — 71.2 £ 3.01 b/min and in
Greco-Roman wrestlers cohort — 61.0 = 3.5 b/min.
The HR increased at the end of the first workload
up to 134.3 + 5.04 b/min in non-athlete women’s
cohort, up to 1254 £ 3.31 in non-athlete men’s
cohort, up to 118.6 + 3.91 b/min in sprint cohort,
up to 108.4 = 3.4 b/min in endurance cohort and
up to 109.6 + 2.8 b/min in Greco-Roman wrestlers
sport cohort. These figures and the increase in
HR while performing all three testing workloads
are presented in Figure 1. The similar increases
in HR were observed while the participants of the
study performed the second and the third testing
workloads comparing the absolute values of HR.
The same difference between cohorts was found
in the summing effects of the workloads. Figure 1
shows that the HR increased more and more in both
non-athlete cohorts while there was no significant
increase of maximal values of HR in all three
athlete cohorts, i. e. we found no summing effects
of the repetition of workloads.

The duration of JT interval decreased at onset of
exercising and Figure 2 presents the shortest values
of JT interval registered at the end of workloads.
The same tendencies were found in comparison to
these data. We found no summing effect of repetitive
performance of the testing procedure in endurance
and Greco-Roman wrestlers cohorts, between
significant (p < 0.05) differences were found in
both non-athlete cohorts. The sprint cohort data
presented in Figure 2 show that there was a further
decrease in duration of JT interval found during the
second testing workload (p < 0.05) but there was no
further decrease during the third workload.

The index of peripheral cardiovascularreaction to
testing workloads was the dynamics of StO, in thigh
muscles (m. vastus lateralis). At onset of exercising
the StO, decreased but there were no significant
differences found between cohorts while comparing
the dynamics of StO, during the workloads. During
the recovery after exercising the StO, recovered
and increased more than the baseline registered
before the testing procedures. The greatest increase
was observed at the end of the second minute after
exercising, i. e. close to the repetition of the next
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testing procedure. Figure 3 presents the increase
in StO, in thigh muscles registered before the next
testing procedure or 2 minutes after exercising. The
results obtained during the study showed that the
summing effects of repetitive character exercising
could be found in all cohorts. The greatest summing
increase was found in the women in non-athlete
cohort, 1. e. the increase after the first workload
was 17.2 £ 2.7%; after the second — 21.6 + 3.1% and
after the third — 27.4 &+ 3.2%. All these changes were
significant (p < 0.05). The smallest increase along
with the performance of repetitive workload was
found in endurance cohort (in 3.0 & 0.7 % after the
first, 3.9 + 1.4% — after the second and 4.7 + 1.6% —
after the third workload.) The increase of StO, in
Greco-Roman wrestlers cohort was similar as it was
found in the sprint cohort (in 3.9 £+ 0.8% after the

first; 3.7 £ 0.8% — after the second and 4.4 + 0.8% —
after the third workload).

DISCUSSION

It is well known that adaptation to regular
exercising has many advantages including
improvement  of  cardiovascular  abilities.
Endurance trained athletes, for example medium
and long-distance runners, have exceptionally
good cardiovascular and functional preparedness,
(Kapnman u np., 1978; Fagard, 1997; Urhausen
et al., 1997; Txopesckuii, 2001). For this reason
we involved representatives of various kinds
of sport in our stydy to compare the central and
peripheral cardiovascular reactions at onset of
exercising. Results obtained by this study, namely
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the features of the dynamics of cardiovascular
functional indices, are not exclusively new. Vast
amount of research has been done evaluating the
changes in cardiovascular functional parameters
during various repetitive exercises and exercise
tests (Kapnman u np., 1978; Txopesckuii, 2001;
Vainoras et al., 2002). The results obtained during
this study showed that the changes of central and
peripheral cardiovascular indices during dosed
exercise test were significantly associated with
adaptation and the type of adaptation to physical
loads. In both non-athlete’s cohorts (women’s and
men’s) all central and peripheral cardiovascular
indices while repeating a dosed aerobic exercise
test every two minutes demonstrated a cumulative
effect of physical exertion and in cohorts adapted
to physical loads only peripheral indices had a
tendency to increase. This can be explained by
different functional preparedness of cardiovascular
function (Shephard, 2001; Vainoras, 2002). Active
heart muscle during metabolic processes is
accelerated from 4 to 5 times, and in order to meet
the increased O, demands, myocardium needs
an increase in the coronary circulation system
(Zemaityté, 1996; Txopenckuii, 2001). Thus, these
differences in cardiovascular response to exercise
during dosed workload should be assigned as a
result of adaptation to physical loads.

Itis known that the size and nature of adaptation,
1. e. functional changes in the body systems depend
on the type of training and improvements depend
on the size and intensity of exposure (Jones,
Koppo, 2002). It has been shown that the bigger
the size of the heart (left ventricular end-diastolic
diameter), the lower the maximum heart rate is
the characteristic feature of elite athletes adapted

to endurance type of training loads (Kaprmman
u np., 1978; Fagard, 1997; Urhausen et al., 1997;
Martinelli et al, 2005). Speed and strength
training in general is not a very strong stimulus to
myocardium excesses, even in cases when it takes
several hours per day (Haykowsky et al., 1998).
In general, speed and strength training is not
considered as a very strong stimulus for cardiac
hypertrophy, even in cases where it lasts for several
hours a day (Haykowsky et al., 1998).

At onset of exercising cardiovascular system
adapts to a series of integrated responses. The
peripheral changes in blood flow and StO, starts
with the beginning of muscular activity but these
changes last up to full recovery after exercising
(Txopesckuii, 2001; Clifford. 2007) and post-
exercise hyperemia could be an index of intensity
of recovery processes (Txopesckmii, 2001;
Clifford, 2007). Other researchers (Grassi, 2001;
Hughson, 2007; Jones, Pole, 2007) have found that
the changes in StO, in muscular tissue is a good
index of the intensity of local arterial blood flow.
The results obtained in this study showed that
the increase in StO, at the second minute after
dosed workload was greater and greater with each
next repetition of the workload. So the second
significant result of this study is that it has proved
our hypothesis that the peripheral changes (StO,)
during repetitive exercising start to increase earlier
than the central ones and the synergic properties of
these changes significantly relate to the adaptation
to physical loads.

Summing up, the results obtained during the
study showed that during dosed exercise tests
synergic peculiarities of the dynamics of the
central and peripheral functional indices of the
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cardiovascular system were significantly associated
with the adaptation and its character to physical
loads. During the repetitive dosed tests performed
every 2 minutes the dynamics of the majority of
central functional indices of the cardiovascular
system in non-athletes showed the effect of physical
load summation, whereas in the elite Greco-Roman
wrestlers and other individuals adapted to physical
loads, the functional indices reiterated. This can be
explained by the different functional readiness of
the studied groups. The second significant result
of the study confirmed the idea that the dynamics
of peripheral changes (StO,) was more important;
it influenced the dynamics of central functional
indices of the cardiovascular system (indices of
ECG). Synergic peculiarities of the dynamics of the
cardiovascular system were significantly associated
with the adaptation to physical loads.

CONCLUSIONS AND
PERSPECTIVES

During dosed exercise tests the synergic
peculiarities of the dynamics of central and
peripheral functional indices of the cardiovascular
system were significantly linked to the character
of the adaptation to physical loads. Dynamics of
central and peripheral cardiovascular indices in
non-athlete cohorts while repeating a dosed aerobic
exercise test every two minutes demonstrates the
cumulative effect of physical exertion whereas in
elite Greco-Roman wrestlers as well as in other
individuals adapted to physical loads functional
indices were reiterating.
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GRAIKU-ROMENU IMTYNININKU SIRDIES IR KRAUJAGYSLIU
SISTEMOS REAKCIJOS YPATYBES ATLIEKANT KARTOTINIUS
DOZUOTO KRUVIO MEGINIUS

Alfonsas Buliuolis, Mindaugas EZerskis, Kristina Poderiené
Lietuvos kiino kultiros akademija, Kaunas, Lietuva

SANTRAUKA

Tyrimo pagrindimas ir hipotezé. Tyrimo hipotezé formuluojama remiantis Siais teiginiais: kartojant subjektyviai
lengvus fizinius kriivius, centriniy bei periferiniy Sirdies ir kraujagysliy sistemos funkciniy rodikliy pokyc¢iy greitis
turéty parodyti, kurie centriniai ar periferiniai mechanizmai yra svarbiausi.

Tikslas —nustatyti graiky-romeény imtynininky Sirdies ir kraujagysliy sistemos funkciniy rodikliy kaitos ypatybes
atliekant kartotinius dozuoto fizinio kriivio méginius.

Metodai. Graiky-romény imtynininkai, sprinto ir i§tvermés bégikai, nesportuojantys asmenys atliko tris dozuoto
fizinio kriivio meéginius (Rufjé testa, t. y. 30 pritipimy per 45 s pailsint dvi minutes tarp kriiviy). Norint jvertinti
SSD ir EKG JT intervalo poky&ius, dvylikos standartiniy derivacijy elektrokardiograma (EKG) buvo registruojama
nenutritkstamai. Deguonies {sisotinimo (StO,) §launies raumenyje kaita buvo registruojama neinvazinés artimosios
spektroskopijos metodu.

Rezultatai. Kas dvi minutes atliekant kartotinius Rufjé meéginius, nesportuojantiems asmenims budingi
nuovargio sumavimosi efektai; sportininkams — mazai iSreikSta centriniy SKS funkciniy rodikliy reakcija | dozuoto
kriivio kartojimus (reakcijy stabilumas) ir tik nedidelé periferinio SKS rodiklio StO, didéjimo tendencija podarbinés
hiperemijos fazéje.

Aptarimas ir isvados. Buvo patvirtintas teiginys: atliekant kartotinius Rufjé fizinio kriivio méginius, periferiniai
poky&iai yra pirmesni ir veikia kitus centrinius SKS funkcinius rodiklius. Centriniy ir periferiniy SKS funkciniy
rodikliy kaitos sinerginés ypatybés atliekant dozuotus fizinius kriivius yra reikSmingai susijusios su adaptacijos prie
fiziniy kriiviy pobiidziu. Kas dvi minutes atliekant kartotinius dozuoto fizinio kriivio méginius, nesportuojanciy
asmeny daugumos centriniy SKS funkciniy rodikliy kaita sukelia sumini fizinio kriivio efekta, o didelio meistriskumo
graiky-romény imtynininky, kaip ir kity asmeny, kurie adaptavesi prie fiziniy kriiviy, funkciniai rodikliai pasikartoja.

Raktazodziai: elektrokardiograma, dozuoto kriivio méginiai, deguonies isisotinimas.
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PECULIARITIES OF PHYSICAL ACTIVITY AND
SELF-ESTEEM OF YOUNG PEOPLE WITH DIABETES
MELLITUS TYPE 1 AND HEALTHY PERSONS

AGED 18-25 YEARS

Sandrija Capkauskiené!, Daiva Vizbaraité', Deimanté SeStokaité?
Lithuanian Academy of Physical Education’, Kaunas, Lithuania
Lithuanian University of Health and Science’, Kaunas, Lithuania

ABSTRACT

Research background and hypothesis. Careful diabetes control slows the onset and progression of life-threatening
complications, the development of disability and early disability-related unemployment, and prolongs life expectancy
(Danytée et al., 2000). The benefits of physical activity on regular basis comprise improved cardiovascular health,
increased lean body mass, improved blood lipid profile, enhanced psycho-social wellbeing and decreased obesity
(Riddell, Iscoe, 2006). Physical activity is one of the main factors influencing glucose level in diabetic patients’
blood (Wisniewski, 2010). Analysis of self-esteem of the studied revealed a wide range of findings, from trying to
outline the modest achievements, pride, and even unwillingness to discuss it to low self-esteem, feeling of guilt and
self-reproach for mistakes and failures (Zemaitis, 1995).

The aim of the study was to determine physical activity and self-esteem of healthy subjects and patients with
diabetes mellitus type 1 aged 18-25 years.

Methods. The study included 140 individuals (aged from 18 to 25 years). Among 41 patients with type 1
diabetes mellitus there were 33 young women and 8 young men, and among 99 healthy persons — 79 young women
and 29 young men. All the subjects were asked to fill in the questionnaire orientated to physical activity and self-
esteem. The short IPAQ questionnaire was used to research physical activity and Rosenberg’s Self-Esteem Scale was
used to assess self esteem.

Research results. Approximately 60% of subjects with diabetes mellitus type 1 and about 50% of healthy
persons rated their physical activity as moderate. Intensive 60-minute-physical activity was reported by 48.5% of
healthy subjects and 34.1% of diabetic patients, moderate 60-minute-physical activity was pointed out by 38.2%
of diabetic patients and 35.8% of healthy research participants. The largest walking interval was 1-1.5 hours: in
the diabetic group— 28.8%, in the healthy group — 31.65%. Healthy young men and women were physically more
active than diabetic patients. Self-esteem in both genders of healthy subjects and diabetic patients was determined
as moderate.

Discussion and conclusions. Physical activity of women and men with diabetes mellitus type 1 aged 18-25
years was valued as moderate, meanwhile physical activity in healthy persons — moderate or high. Self-esteem is
moderate in both groups of patients with diabetes and healthy persons. Healthy men are more active than diabetic
patients, similarly, women having diabetes mellitus type 1 are more physically passive than healthy ones. Both
patients with diabetes mellitus type 1 and healthy individuals aged 18-25 reported moderate self-esteem.

Keywords: diabetes mellitus type 1, physical activity, self-esteem.

INTRODUCTION

been the focus of attention. So far few  with this disease. Although the disease is incurable,
tudies have been in Lithuania. However, people with diabetes can still lead a normal life.
we think that this is a relevant problem, which  Diabetes mellitus is the most prevalent disease of the
requires a deeper investigation and may provide endocrine system and is characterized by person’s

Recently diabetes as a chronic disease has patients with information and advice on how to live



20

Sandrija Capkauskiené, Daiva Vizbaraité, Deimanté Sestokaité

inability to perform normal glucose regulation and
carbohydrate metabolism (Hoffman, 2002). Thus,
in this case, administration of insulin injections
is necessary. People with type 1 diabetes do not
experience any health disorders or inconveniences
if they have the right dose of insulin at a suitable
time.

The morbidity from diabetes mellitus is growing
all over the world. Lithuania is not an exception.
According to the data of the Lithuanian Health
Information Center, morbidity from diabetes
mellitus in the people aged 18 and above was 62%
or 26.63 cases per 1000 population (Lithuanian
Health Information Center, 2009). This illustrates
that the scale of the disease is growing but there
is still a lack of preventive measures. Sufficient
physical activity is one of the primary prevention
factors, reducing morbidity from ischemic heart
disease, diabetes mellitus and stroke, mortality
from ischemic heart disease and general mortality
(Leon, Connett, 1991). Although the authors
determined this fact twenty years ago, people with
diabetes still lack help to integrate into the society
without feeling of being humble. As H. Pek et al.
(2002) assert, whether people assess themselves
positively they usually have high self-esteem.
According to them, self-respect may be assessed in
terms of family, parents, education, age, activities
and economic status. We agree with the authors
since the environment and people who surround
these patients are of great importance. A family
should help diabetic patients adjust to the disease
and perform their daily activities, such as working,
studying and entertaining. Education and special
training should help them acquire knowledge
about the disease. Socio-economic conditions may
provide better possibilities to obtain newer and
more effective drugs.

RESEARCH METHODS

The research participants. The study
included 140 individuals (aged from 18 to 25 years).
Among 41 patients with type 1 diabetes mellitus
there were 33 young women and 8 young men, and
among 99 healthy persons — 79 young women and
29 young men (Table).

The study design. The questionnaire-based
study was performed in February—April, 2011.
The healthy subjects were randomly selected.
The subjects with diabetes mellitus type 1 were
identified through Diabetes Association. The

questionnaires to the healthy subjects and subjects
with diabetes were sent by e-mail. The selected
subjects with diabetes were given two weeks
to send a reply. Out of 160 sent questionnaires,
140 answers were received. Each questionnaire
consisted of 23 questions. A few questions were
about the personal data of the studied: gender, age,
height, weight, presence of diabetes, etc.

Table. Anthropometric data of healthy subjects and subjects with
type 1 diabetes

Subjects With type 1 diabetes Healthy
(n=41) (n=99)
Anthro
pometric Women Men Women Men
data (n=33) (n=28) (n=179) (n=29)
Height, m 1.70£0.07|1.86 +0.1|1.70+ 0.1 | 1.83 £ 0.1
Body mass, kg |66.8+11.9 | 85+12.5|62.1+9.7| 783 £ 11
The study instruments. Young people

with type 1 diabetes and healthy subjects of
the experimental group were asked to fill in the
questionnaire orientated to physical activity and
self-esteem. The questions regarding the duration
of low, moderate and high physical activity were
included. Additionally, the participants had to
reply to the questions concerning their self-esteem,
social equality, self-satisfaction, etc.

The short IPAQ questionnaire was used to
analyze physical activity. Seven open questions
on high, moderate and low physical activity were
presented concerning the amount of daily physical
activity and the number of days per week. Physical
activity was estimated in MET values.

Rosenberg’s Self-Esteem Scale was used to
assess self esteem. The 10-point Likert scale offered
four answers: ,,Strongly agree™ (SA), ,,Agree” (A),
,Disagree” (D), and ,,Strongly disagree (SD).
Each answer was given a score. The scores were
calculated as follows: Items 1, 2, 4, 6 and 7 — by
3 for the answer ,,Strongly agree®, etc. Items 3, 5,
8, 9 and 10 (which are reversed in valence) — 0 for
the answer ,,Strongly agree™. The subjects were
introduced to the aim of the study, they were also
allowed to refuse the participation. Prior to starting
filling in, the respondents were given explanations
how to complete the questionnaire.

Statistical analysis. Statistical analysis of the
data was performed using Statistical Package for
Social Science (,,SPSS 15”) and Microsoft Office
., Excel2003%. Pearson’s correlation coefficient » was
used to analyze the relationships between groups,
p < 0.05 was taken as the level of significance.
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RESEARCH RESULTS

Physical activity of subjects with diabetes
mellitus type 1 and healthy subjects aged 18—
25 years and a comparison between these two
groups.

Students accounted for the largest group of the
respondents: 51.2% of subjects with type 1 diabetes
and 68% of healthy subjects. The number of employed
(22%) and school pupils (26.8%) ranked the second
and was similar in both groups (Figure 1).

Subjects with diabetes mellitus type 1 and
healthy persons rated their physical activity as
moderate, 60% and 50%, respectively. While one-
fifth of healthy subjects rated physical activity as
high, nobody in the group of subjects with type 1
diabetes persons gave a positive answer (Figure 2).

Intensive daily 60-minute-physical activity
was pointed out by 48.5% of healthy subjects
and 34.1% of subjects with diabetes and it was as
follows: lifting heavy things, playing basketball,
doing aerobics, or riding a bicycle vigorously. Mean
60-minute-lasting physical activity was reported
by 38.2% of subjects with type 1 diabetes and
35.8% of healthy respondents. The largest walking
interval was from 1 to 1.5 hour in the diabetes
group — 28.8% and 31.6% in the healthy group.

Healthy men and women showed higher
physical activity compared to the subjects with
diabetes of both genders (Figure 3).

Physical activity levels were as follows: low
physical activity: 600 MET min/week, moderate:
600-3000 MET min/week, high: more than 3000
MET min/week. Mostly healthy men reported
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their physical activity as intensive, their physical
activity was high, 6256.6 MET min/week. The
men with diabetes reported lower results compared
to healthy men, 3120 MET min/week, but they
still fell into the high level category. Both healthy
women and women with type 1 diabetes women
demonstrated a moderate physical activity level
(Figure 4).

Distribution of moderate physical activity in
the research participants was similar: healthy men
ranked first, 1785 MET min/week, however, there
was only a slight difference in the group of subjects
with type 1 diabetes for men — 1613.8 MET min/
week. The lowest moderate physical activity was
1225.5 MET min/week (Figure 5).

Healthy men walked most — 2778.3 MET min/
week; a slight difference was reported by men
with diabetes — 2178 MET min/week. Women with

diabetes walked 2484 MET min/week. Interestingly,
healthy women reported the least duration of
walking, 1972.9 MET min/week (figure 6).

Self-esteem of young persons with diabetes
type 1 and healthy subjects aged 18-25 years and
a comparison between the groups. The data of
Rosenberg’s Self-Esteem Scale were calculated by
scores (the highest score was 30). The lower score a
person received, the lower self-esteem he/she had,
and the opposite. Scores from 15 to 25 were valued
as normal self-esteem; scores below 15 suggested
low self-esteem. Healthy men valued their self-
esteem by 18 within normal range. The women
reported 17; thus, self-esteem was normal in both
genders. Women and men with diabetes valued
their self-esteem as normal. High self-esteem
was when the scores were between 25 and 30
(Figure 7).

Figure 3. Physical activity of healthy
and subjects with diabetes type 1 in
MET values
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DISCUSSION

Three main aspects such as diabetes mellitus
type 1, physical activity and self-esteem of young
women and men aged 18-25 years were assessed in
our study. These three aspects by themselves have
significance for person’s health and wellbeing.

Although health is of great biological and social
value, scientists have noticed that young people are
less likely to consider it as important (Urbonaité et
al., 2002). We had anticipated that the analysis of
physical activity and self-esteem of subjects with
diabetes type 1 would have shown worse results
than that of healthy persons. Patients with diabetes

Figure 5. Moderate physical activity
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mellitus type 1 were the least physically active, their
self-esteem was lower, they reported experiencing
a shortage of happiness and sense of unequality.
Our study revealed that distribution by gender
was similar; about a quarter of healthy subjects
and subjects with type 1 diabetes were women,
and the rest were men. Not long ago, diabetes
mellitus accounted for 5% of the world population,
furthermore, its prevalence is doubling with every
generation. The highest prevalence of the disease
is in India suggesting also the highest number of
patients (approximately 35 million) (Marso, 2003).
The study revealed that young people with diabetes
mellitus type 1 were physically more passive. We
did not find any significant difference. Subjects
with diabetes mellitus type 1 rated their physical
activity as moderate, so did the healthy individuals.
At this point, it should be taken into consideration
that the American Diabetes Association (2004)
recommends enhancing daily exercising that
is beneficial for patients with diabetes. The
implementation of these recommendations in the
meetings with patients is linked to better results
of physical and mental health. Only one-fifth of
healthy research participants rated their physical
activity level as high, meanwhile the subjects with
type 1 diabetes gave a negative answer. Every day
or few days per week healthy persons and patients
with diabetes mellitus type 1 reported having the
intensive physical activity such as lifting heavy
things, playing basketball, doing aerobics or riding
a bicycle vigorously. The subjects with diabetes
pointed out that they mostly had daily 60-minute
physical activity. Mostly moderate 60-minutes
of physical activity were reported by individuals
with diabetes mellitus type 1. Most commonly,
healthy persons were physically active about 60
minutes. Physical activity level of the studied was
as follows: moderate in diabetic patients, high — in
healthy subjects for men, low in healthy subjects,
and moderate — in subjects with type 1 diabetes
for women. S. Kanner and V. Hamrin (2003),
who investigated depression in young people,
found that the peculiarities of depression in young
patients with diabetes mellitus type I were more
significantly expressed compared to the general

population. Moreover, depression poses a threat
to most young people with other diseases, such
as behavioral problems, personality disorders,
substance abuse, obesity, intrapersonal conflicts
(Zalsman et al., 2006). Similar to women, self-
esteem of men with diabetes mellitus type 1 was
moderate, the difference between them was not
significant. Our results obtained were similar
to those of A. L. Unsden and et al., (2008), who
concluded that the quality of life, self-esteem and
mental wellbeing of diabetic women were worse,
compared to those of men. Therefore, it is important
to work out the strategies enhancing the quality
of life, self-esteem in diabetic patients. Healthy
women and men reported moderate self-esteem.
High self-esteem is when scores are between
25-30. J. M. Norris and G. J. Klingensmith (2001)
determined that both adolescences and adults with
diabetes were more frequently prone to depression
compared to healthy individuals, and depression
was more prevalent in women than in men. Lower
physical activity and lower self-esteem results
mean the poor quality of life. In our opinion, this
fact is due to a lack of awareness of other people
surrounding these patients, insufficient help,
and a judicious approach to the problem of our
community and the state. In order to improve the
condition of patients with diabetes mellitus it is
necessary to aggregate all institutions, and only
then tangible benefits can be achieved.

CONCLUSIONS AND
PERSPECTIVES

Physical activity of women and men with
diabetes mellitus type 1 aged 18-25 years is valued
as moderate, meanwhile physical activity in healthy
persons—moderate or high. Self-esteem is moderate
in both groups of patients with type 1 diabetes and
healthy persons. Healthy men are more active than
diabetic patients, similarly, women having diabetes
mellitus type 1 are physically more passive than the
healthy ones. Both patients with diabetes mellitus
type 1 and healthy individuals aged 18-25 report
moderate self-esteem.
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18-25 METU AMZIAUS SVEIKUJU IR SERGANCIU 1 TIPO
CUKRINIU DIABETU FIZINIO AKTYVUMO IR SAVIVERTES
YPATUMALI

Sandrija Capkauskiené!, Daiva Vizbaraité', Deimanté SeStokaité?
Lietuvos kiino kultiiros akademija', Kaunas, Lietuva
Lietuvos sveikatos moksly universitetas’, Kaunas, Lietuva

SANTRAUKA

Tyrimo pagrindimas ir hipotezé. Tik gerai kontroliuojant diabeta galima atitolinti grésmingas komplikacijas,
sustabdyti ju progresavima ir taip sumazinti invaliduma, ankstyva nedarbinguma, pailginti serganciyjuy gyvenima
(Danyté et al., 2000). Reguliarus fizinis aktyvumas gerina Sirdies ir kraujagysliy fizing biikle, didina liesaja kiino
masg, gerina kraujo lipidy profilj, stiprina psichosocialing gerove ir mazina nutukima (Riddell, Iscoe, 2006). Fizinis
aktyvumas laikomas viena i§ keturiy pagrindiniy veiksniy, lemianéiy cukriniu diabetu serganciyjy gliukozés
kieki kraujyje (Wisniewski, 2010). Saves vertinimo amplitudé labai plati. Vieni ypa¢ pabrézia nors ir menkus
savo laiméjimus, puikuojasi savimi. Kiti, prieSingai, net nemégsta, kad apie tai blity kalbama. Treti, nors budami
talentingi, pasirodo esa labai nepatenkinti savimi, nuolat save kaltina ir smerkia net uz menkiausias klaidas ar
nes¢kmes (Zemaitis, 1995).

Tikslas —nustatyti 18-25 m. amziaus sveikyjy ir serganéiyjy 1 tipo cukriniu diabetu fizini aktyvuma ir savivertg.

Metodai: Tiriamyjy kontingenta sudaré 140 tiriamyjy (amzius —nuo 18 iki 25 m.) — i§ juy 41 sergantis 1 tipo cukriniu
diabetu (33 merginos ir 8 vaikinai) ir 99 sveiki (79 merginos ir 29 vaikinai). Visi tiriamieji buvo apklausti klausimynais,
kurie orientuoti i fizinj aktyvuma bei savivartg. Fiziniam aktyvumui tirti naudotas trumpasis IPAQ klausimyno variantas.
Asmens saves jvertinimui naudota viena i$ placiausiai naudojamy Rosenberg saves vertinimo skalé.
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Rezultatai. Apie 60% serganciy 1 tipo cukriniu diabetu savo fizinj aktyvuma vertino kaip vidutini, apie
50% vidutiniskai vertino ir sveikieji. Intensyvia 1 valandos trukmés fizine veikla dienos metu uzsiima 48,5% sveikuju
ir 34,1% cukriniu diabetu serganciy jauny zmoniy, vidutine 1 valandos trukmés fizine veikla dienos metu uzsiima
38,2% serganciy cukriniu diabetu ir 35,8% sveikyju. Didziausias vaiks$¢iojimo intervalas yra 1-1,5 h: serganciy
cukriniu diabetu grupéje — 28,8%, sveikujuy grupéje — 31,6%. Sveiki vaikinai ir merginos yra fiziskai aktyvesni
uz sergancius 1 tipo cukriniu diabetu. Abiejy lyCiy saviverte tiek sveikyjy, tiek serganciy 1 tipo cukriniu diabetu
respondenty grupése buvo nustatyta kaip vidutiniska.

Aptarimas irisvados. Serganciy 1 tipo cukriniu diabetu jauny 18—25 m. zmoniy fizinis aktyvumas yra vidutiniskas,
o sveikyjy fizinis aktyvumas jvertintas kaip vidutiniSskas arba geras. Tiek sergan¢iy 1 tipo cukriniu diabetu, tiek
sveiky jauny asmeny savegs vertinimas yra vidutinis. Sveiki vaikinai yra fiziSkai aktyvesni uz sergancius 1 tipo
cukriniu diabetu jaunus vyrus. Sergancios 1 tipo cukriniu diabetu merginos yra fiziskai pasyvesnés uz sveikasias. Ir
sergantys 1 tipo cukriniu diabetu, ir sveiki jauni 18-25 m. Zmonés save vertina vidutiniskai.

RaktaZodZziai: 1 tipo cukrinis diabetas, fizinis aktyvumas, saviverté.
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IMPACT OF EXTRA CURRICULAR TRAINING
(BASKETBALL AND ATHLETICS) ON MUSCLE
STRENGTH IN BOYS 11-14 YEARS OF AGE

Ariinas Emeljanovas', Kristina Poderiené', Dario Novak?
Lithuanian Academy of Physical Education’, Kaunas, Lithuania
University of Zagreb?, Zagreb, Croatia

ABSTRACT

Research background and hypothesis. Human growth and maturation is determined by interaction of endogenous
and exogenous factors. The most sensitive to the external influences is the age period between 11 and 14 years. The
investigations of this age period in boys engaged in sports may reveal the complex interaction of the endogenous
and exogenous factors. Hypothesis: Improvement of the muscle capacity indices in early adolescence depends on
the nature of physical load.

Research aim was to examine long-term extra curricular training in basketball games and athletics (sprint)
effects on muscle strength of boys in early adolescence.

Research methods. 105 boys — non-athletes (n = 35), athletes — sprint runners (n = 35) and basketball players
(n = 35) — participated in the study. The boys were engaged in the chosen sports for no less than 2 years. The same
cohorts were followed for four years at the age of 11, 12, 13 and 14 years. The strength of the arm levators, femoral
flexors, calf extensors, calf flexors, forearm extensors and forearm flexors was measured using the dynamometer
“Nicholas”. The maximum force required for the isometric muscle contraction mode was obtained when the
resistance, caused by the investigator, occurred.

Research results. Dynamometry assessments between the groups showed that the muscle strength of the
athletes — sprint runners was greater than that of non-athletes and basketball players. Statistically significant
differences between boys were identified in all age groups in assessment of both right and left sides.

Discussion and conclusions. Improvement of the muscle capacity indices in early adolescence depends on
the nature of physical load: the muscle strength indices increased more in the athletes — sprint runners than in the
basketball players.

Keywords: adolescence, dynamometry, sport.

INTRODUCTION

uman growth and maturation is determined

by interaction of endogenous and

exogenous factors (Armstrong, Welsman,
2005). A significant role in this interaction is given
to the exogenous factors, i. e. physical activity, the
nature of physical load and other physical load
characteristics (Szopa, Zychowska, 2001).

A number of epidemiological studies have
already highlighted the positive effects of physical
exercise on the working capacity and functional
state of skeletal muscles and cardiovascular system

(Strong et al.,, 2005; Hilberg, 2008). Regular
participationintraining sessions of a particular sport
for a long time during childhood and adolescence is
a significant factor of the prevalence of the nature
of physical exercises (Pearson et al., 2006). The
most sensitive age to the external influences is the
age period between 11 and 14 years. Therefore the
investigations of this age period in boys engaged
in sports may reveal the complex interaction of the
inherent and acquired (endogenous and exogenous)
factors. Reports and case studies on this issue are
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still insufficient grounds for drawing conclusions
about the safety of intense training or high-level
competition in young athletes (American Academy
of Pediatrics — further AAP, 2010). Hypothesis:
Improvement of the muscle capacity indices in
early adolescence depends on the nature of physical
load.

The aim of the study was to examine long-term
extra curricular training effects on muscle strength
of basketball players and athletes — sprint runners
and non-athletes boys in early adolescence.

RESEARCH METHODS

Subjects. The sample consisted of 105 boys,
11 years of age at the beginning of the research,
Lithuanian high school and sports school students.
All subjects were divided into three groups: non-
athletes (n = 35), athletes — sprint runners (n = 35)
and basketball players (n = 35). The study involved
the boys engaged in the chosen sports not less than
2 years. The same boys were followed for four
years and took part in the study at the age of 11, 12,
13 and 14 years (Table).

Research methods and organization. The
measurements were carried out at the Kinesiology
Laboratory, Lithuanian Academy of Physical
Education and started in spring 2006 (April/May).
The protocol of the study was approved by Local
Ethics Committee. All tests and measurements
were performed at the same time of the day during
all four years of the study. Two days before testing
the boys did not perform any all-out exercise.

Muscle strength was measured using the
dynamometer “Nicholas” (Lafayette Instruments

Company, Lafayette, Indiana). The maximum force
required for the isometric muscle contraction mode
was obtained when the resistance caused by the
investigator occurred. The dynamometer measured
strength range between 0 and 199.9 kg, therefore, it
was possible to assess the major muscles strength.
The strength of the arm levators, femoral flexors,
calf extensors, calf flexors, forearm extensors and
forearm flexors was measured. The measurements
were repeated three times and the best score was
registered.

Data processing methods. The obtained data
were processed by descriptive statistics methods.
In order to evaluate the significance of the obtained
differences between the groups one-way analysis
of variance — ANOVA (Student’s test summary
of several independent samples) was used. The
differences between the measured values were
statistically significant at the level of p < 0.05.

RESEARCH RESULTS

Intergroup significant differences were found
in forearm elevators strength in the time point of
12 years of age between the non-athletes and both
groups of athletes (both the left and right arms);
in the time point of 13 years of age — between the
non-athletes and athletes — sprint runners (both the
left and right arms); in the time point of 14 years of
age — between all the three groups (the right arm)
and between both groups of sportsmen and the
non-athletes (the left arm) (Figure 1).

Significant differences in femoral flexors
strength were found: in the time point of 13 years
of age — between the athletes — sprint runners,

Table. Basic anthropometric Age Sport event Body height, cm Body mass, kg
characteristics of subjects

Non-athletes (n = 35) 150.3+2.2 42.6+3.4

11 years Athletes sprint runners (n = 35) 149.1£2.5 402+2.6

Basketball players (n = 35) 154.1+2.1 432+24

Non-athletes (n = 32) 158.6 1.8 46.6 1.8

12 years Athletes sprint runners (n = 21) 159.4+2.2 454124

Basketball players (n=19) 1622+2.4 47.8+£24

Non-athletes (n = 30) 165.7+2.4 545+£2.1

13 years Athletes sprint runners (n = 18) 166.1 £1.9 512+£22

Basketball players (n=17) 169.6 £ 1.9 53.5+£22

Non-athletes (n = 26) 1719+ 1.6 61.5+23

14 years Athletes sprint runners (n = 15) 1709+ 1.9 56.2£2.0

Basketball players (n = 16) 1752124 589+25
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basketball players and non-athletes (both the left
and right leg); in the time point of 14 years of age —
between all the three groups (the right leg), between
non-athletes boys and athletes — sprint runners (the
left leg) (Figure 2).

Calf extensors strength scores showed
significant differences: in the time point of 12
years of age between the athletes — sprint runners,
basketball players and non-athletes (both the left
and right leg); in the time point of 13 years of age —
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Figure 1. The results of arm levators
strength in the non-athletes, sport
basketball players and athletes
sprint runners

Note. The difference between: the non-
athletes and basketball players — a,
the athletes sprint runners and non-
athletes — b, the basketball players and
athletes sprint runners — c; statistically
significant at p < 0.05.

Figure 2. The results of femoral
flexors strength in the non-athletes,
basketball players and athletes sprint
runners

Note. The difference between: the non-
athletes and basketball players — a,
the athletes sprint runners and non-
athletes — b, the basketball players and
athletes sprint runners — c; statistically
significant at p <0.05.

Figure 3. The results of calf extensors
strength in the non-athletes,
basketball players and athletes
sprint runners

Note. The difference between: the non-
athletes and basketball players — a,
the athletes sprint runners and non-
athletes — b, the basketball players and
athletes sprint runners — c; statistically
significant at p < 0.05.
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between all the three groups (the right leg), and
between the athletes — sprint runners, basketball
players and the non-athletes (the left leg); in the
time point of 14 years of age —in all the three groups
(both the left and right leg) (Figure 3). Intergroup
comparison of calf flexors’ strength showed the
significant differences: in the time points of 12

and 13 years between the athletes — sprint runners,
basketball players and the non-athletes (both the
left and right leg); in the time point of 14 years —
between the groups of athletes — sprint runners
and non-athletes (the right leg) and between all the
three groups (left leg) (Figure 4).

Figure 4. The results of calf flexors
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Figure 5. The results of forearm
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Figure 6. The results of forearm flexors
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Measurements of forearm flexors strength
in 11-14 years of age, as well as the best results
achieved in athletes — sprint runners group, and
statistically significant difference compared with
the results of non-athletes and basketball players
group (Figure 5). The same situation was observed
in the evaluation of forearm extensors strength
right side and left side of 11 and 13 years of age
groups (Figure 6).

Dynamometry assessments between the groups
showed that the muscle strength of the athletes —
sprint runners was greater than non-athletes and
basketball  players.  Statistically  significant
differences between boys were identified in all age
groups in assessment of both: right and left sides.

DISCUSSION

Response of human body to regular physical
exercise, affecting the body growth and
development features, manifests itself as impact
on the functional and morphological changes in the
bodily systems (Gilbert, 2000; Lodish et al., 2000).
The most sensitive age to the external influences is
age period between 11 and 14 years. Therefore the
investigations of this age period in boys engaged
in sports may reveal the complex interaction of the
inherent and acquired (endogenous and exogenous)
factors. Reports and case studies on this issue are
still insufficient grounds for drawing conclusions
about the safety of intense training or high-level
competition in young athletes (AAP, 2010).

The present study has evaluated longitudinal
impact of basketball game and athletics (sprint) on
the features of development dynamics of muscular
strength in boys from 11 to 14 years of age. It has
shown that the nature of physical load (partially
regulated in basketball game-specific activities and
strictly regulated physical load in sprint training
sessions) differently affects the features of CVS
and muscles strength development in growing and
rapidly evolving body (Pearson et al., 2006).

Although better results of the results of
dynamometric strength assessments and intergroup
comparison showed that muscle strength was
more specific to the athletes sprint runners than
to the non-athletes and basketball games players.
Such significant differences between boys were
identified at all the age points and in the assessments
of both the right and the left side. Muscle capacity

assessment data confirmed findings of a number
of other authors claiming that exercise affects the
growth and development processes (Macera et al.,
2003; Myers et al., 2004).

A large number of studies has been done in
order to assess growth and development patterns
(McCarthy et al., 2002; Munchmeier, 2001) and to
find the most appropriate physical load (Docherty,
2002; Wolpert et al., 2003). Generalization of results
of previous studies and of this study suggest that
interaction of the external and internal factors
determine properties of muscular development and
its expression during exercise in the 11-14-year-old
boys.

Precisely regulated physical load, specific to
the cyclic sports, is an external factor influencing
boys’ muscle strength parameters in the period of
11-14 years of age.

These results are in concordance with the
previous findings of other authors (Pearson et
al., 2006; Krustrup et al., 2010), where diversely
directed physical loads, creating different external
and internal stimuli relations, lead to different
adaptation properties. Thus, due to regular
physical loads exposure, but of different nature, the
functional state of muscular system of athletes in
sprint training sessions improves faster.

To sum up, it is necessary to take into account
the fact that the athletes’ physical maturity and
functional ability indicators are also the outcome
of the selection process and adaptation dynamics
(Philippaerts et al., 2006; Vaeyens et al., 2008). It is
well known that the initial functional readiness of
a child is an important factor in choosing the kind
of sports activities and in sports selection as well.
Nevertheless, our study confirms previous research
findings (Strong et al., 2005; Baquet et al., 2006;
Horst et al., 2007; Emeljanovas, Poderys, 2010) that
sports activities unquestionably have a considerable
influence on the capabilities of skeletal muscles.

CONCLUSION AND
PERSPECTIVES

Improvement of the muscle capacity indices in
early adolescence depends on the nature of physical
load: the muscle strength indices increased more in
the athletes — sprint runners than in the basketball
players.
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KREPSINIO IR LENGVOSIOS ATLETIKOS PRATYBU POVEIKIS
11-14 METU BERNIUKU RAUMENU JEGAI NEFORMALAUS
FIZINIO UGDYMO METU

Ariinas Emeljanovas', Kristina Poderiené', Dario Novak?
Lietuvos kiino kultiiros akademija’, Kaunas, Lietuva
Zagrebo universitetas®, Zagrebas, Kroatija

SANTRAUKA

Tyrimo pagrindimas ir hipotezé. Zmogaus augima ir brendima lemia vidiniy ir iSoriniy veiksniy saveika.
Labiausiai iSoriniams veiksniams jautrus yra 11-14 mety amzZiaus tarpsnis. Sio amZiaus sportuojanéiu berniuky
kompleksinés buklés tyrimai gali atskleisti sudétinga endogeniniy ir egzogeniniy veiksniy saveika. Hipotezé:
paauglystéje raumeny pajégumo rodikliy geréjimas priklauso nuo fizinio kraivio pobiidzio.

Tikslas — nustatyti ilgalaikio neformalaus fizinio ugdymo (krepsinio zaidimo ir lengvosios atletikos (trumpyju
nuotoliy bégimo)) pratyby poveiki paaugliy raumeny jégai.

Metodai. Buvo tirti 105 berniukai: nesportuojantieji (n = 35), lengvaatleciai (sprinteriai, n = 35) ir krepSininkai
(n = 35), lankantys pratybas ne maziau kaip dvejus metus. Tie patys respondentai buvo tiriami ketverius metus
i$ eilés, t. y. kai jiems buvo 11, 12, 13 ir 14 mety. ,,Nicholas* dinamometru buvo matuojama pasirinkty raumeny
(rankos keliamyjy ir §launies lenkiamyjy, blauzdos tiesiamuyjuy ir lenkiamyjy, dilbio tiesiamyjy ir lenkiamujy) grupiu
jéga. Tyréjui sukélus pasiprieSinima, buvo matuojama didziausia izometrinio raumeny susitraukimo jéga.

Rezultatai. Dinamometrija tiriamyjy grupése parodé¢, kad lengvaatleciy (sprinteriy) raumeny jéga buvo didesné
nei krepSininky ir nesportuojanciy berniuky. StatistiSkai patikimi skirtumai tarp berniuky grupiy rodikliy buvo aptikti
visais tirtais amziaus tarpsniais matuojant tiek kairés, tick deSinés pusés raumenis.

Aptarimas ir isvada. Paauglystéje raumeny pajégumo rodikliy geréjimas priklauso nuo fizinio kriivio pobiidzio:
lengvaatleCiy (sprinto bégiky) raumeny jéga tiriant buvo didesné nei krepSininky.

RaktaZodZiai: paauglysté, dinamometrija, sportas.
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EFFECT OF POSTURAL CHANGES ON LEG MUSCLE
TONE AND ARTERIAL BLOOD PRESSURE IN
ABLE-BODIED PEOPLE AND PEOPLE AFTER
CHRONIC SPINAL CORD INJURY

AuSriné Packeviciuté, Riita Adomaitiené, Jonas Poderys
Lithuanian Academy of Physical Education, Kaunas, Lithuania

ABSTRACT

Research background and hypothesis. Following spinal cord injury part of sympathetic nervous system
is disrupted from the brain stem control, which results in cardiovascular system regulation disorders. Impaired
cardiovascular regulation may cause orthostatic hypotension or other negative impacts on persons’ health. However,
there are adaptive mechanisms which may change cardiovascular regulation and compensate these cardiovascular
disorders. One of the mechanisms that may affect the occurrence of orthostatic hypotension may be changes in
muscle tone after spinal cord injury.

The aim of research was to ascertain the effect of muscle tone changes on blood pressure in persons with spinal
cord injury through ortho-clinostatic test.

Research methods. During passive ortho-clinostatic test, non-invasive blood pressure was continuously measured
using the vital signs tracking monitor and leg muscle tone measurement was performed using myotonometer.

Research results. In control group muscle tone is characterized as constant wave — it decreases in orthostasis
and increases in clinostasis. In paraplegic group muscle tone changes are as similar to those in controls, except that
dynamics is not so constant and numeric values are lower. In tetraplegics we can see that muscle tone changes rapidly
and tone in thigh muscles has a tendency to decrease through all the test.

Discusion and conclusions:

1. Leg muscle tone changes are important for blood pressure compensating mechanisms when the body position
changes: it increases during orthostasis and decreases during clinostasis.

2. Blood pressure varies differently among able-bodied persons and persons with spinal cord injury. The
degree of the breach has a significant impact on the occurrence of compensatory peripheral regulation mechanisms.
Characteristics of blood pressure fluctuations during body position changes in paraplegics are similar to those
of reactions as in the able-bodied controls, while in tetraplegia case, possibilities of homeostatic blood pressure
compensation during body posture changes are significantly reduced.

Keywords: blood pressure, muscle tone, paraplegia, tetraplegia.

INTRODUCTION

ollowing spinal cord injury innervation
of muscle and organ below lesion level is
disrupted. Regulatory mechanisms of the
cardiovascular system (CVS) are disturbed, too.
If these mechanisms do not recover fully during
acute rehabilitation, problems of the cardiovascular
system may persist for life. As a result, persons

with chronic spinal cord injury (CSCI) may have
orthostatic hypotension or other sudden, life-
threatening health problems as increased heart
rate, blood pressure variability, and episodic
hypertension and so on. It was also found that
among people with spinal cord injuries, due to the
relatively passive lifestyle, obesity, diabetes and
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other health conditions, morbidity and mortality
due to diseases of cardiovascular system are very
high.

However, there are various adaptive
mechanisms which may change cardiovascular
regulation and compensate these cardiovascular
disorders (Claydon et al., 2006).

Orthostatic hypotension is a condition when
systolic blood pressure decreases by at least
20 mmHg, diastolic — at least 10 mmHg in standing
position (Pauza et al., 2002). This condition is
characterized by headache, dizziness, fainting and
SO on.

Research literature includes a number of studies
dealing with orthostatic hypotension of individuals
with SCI, but the results are rather contradictory.
S. Houtman et al. (2000) showed reduced abilities or
complete inabilities of persons with SCI to tolerate
orthostatic hypotension because of decreased leg
and visceral vascular vasoconstriction. Other
authors suggest that despite the manifestation of
hypotension, orthostatic intolerance in high SCI
occurs even less frequently than in able-bodied
controls, supposedly due to increased cerebral
vasoconstriction opportunities that lead to a
sufficient supply of oxygen to the brain during
orthostasis (Cariga et al., 2002; Mathias, Frankel,
2002; Wecht et al., 2004). S. Houtman et al. (2000)
as the key factor in determining the conscious
state in the orthostatic test is not specific cerebral
blood flow, but cerebral oxygenation. SCI persons
are exposed to greater blood pressure drop in
orthostatis than the able-bodied persons, but they
showed the same decrease in cerebral oxygenation
as the persons in the control group.

Studies dealing with the problem of orthostatic
hypotension in SCI can be divided into several
groups — analyzing cerebral oxygenation problems,
muscle pump dysfunction, baroreceptor activity
and so on. However, studies dealing with muscle
tone and blood pressure relationship in SCI during
orthostatic maneuvers were not found.

Muscle tone changes — muscle spasticity or
less responsiveness — are shown in all SCI cases,
depending on the type of paralysis — central or
peripheral. Central paralysis is characterized by
widespread paralysis, muscle stiffness, worsening
deep physiological reflexes, absent or decreased
skin reflexes, joint contractures and pathological
synkineses.

Peripheral paralysis is characterized by
localized (involving single muscle groups or mono-

type), decreased or extinct muscle tone, decreased
or extinct all physiological reflexes, early muscle
atrophy, joint contractures likely to occur only after
a considerable time after the beginning of paralysis
(Adomaitien¢ et al., 2003).

In case of altered muscle tone, work one of
the key mechanisms for ensuring the circulation
of blood through the veins — the muscular pump —
is disrupted. After standing up, in 10—15 minutes
at 10-20% of blood volume (400-600 ml) is
accumulated in the legs, deep vein walls stretch and
cause a large hydrostatic pressure (about 90 mmHg
blood pressure in the veins of the foot). When
striated muscles of the legs shrink, they compress
the veins and accelerate the flow of blood toward
the heart, which is very important in maintaining
venous circulation in an upright position (Faghri
et al., 2001). A key function here is carried out by
three-headed calf muscle. In case of venous valve
insufficiency or with impaired peripheral vascular
vasoconstriction, the effect of muscle pump
weakens.

Persons with spinal cord injury, due to
muscle paralysis, have a lack of muscle pump
activity. Blood stagnation in the veins of the legs
is highly increased in people with chronic SCI,
which increase deep vein thrombosis, pulmonary
embolism and the risk of orthostatic hypotension.
Due to decreased venous flow in a vertical position
and therefore decrease of blood pressure, systolic
and cardiac output, people with spinal cord injury
are prone to circulatory hypokinesis (Faghri et al.,
2001).

The aim of research was to ascertain the effect
of muscle tone changes to blood pressure in persons
with spinal cord injury through ortho-clinostatic
test.

RESEARCH METHODS

The study included a control group and two
groups of people with disabilities (paraplegia and
tetraplegia, Table 1). To carry out the investigation
agreement from Lithuanian Bioethics Committee
was obtained.

Experimental procedure.  Blood pressure
data is registered in a lying position (duration — 5
minutes) and myotonometric samples are carried
out; an orthostatic test is performed — a table is
raised up to a 70 degree angle (Harms et al., 1999)
and the myotonometric samples are carried out, and
the blood pressure data is recorded (duration — 5
minutes); shift to 10 degrees of clinostasis is made
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Table 1. Anthropometric X . Duration of

data of subjects (means and Subjets Gender Numper of Age, Height, Weight, disability,

standard deviations) subjects years cm ke years
Control group m 9 44 +12.01 182.5 94 +£2 -
(n=14) f 5 361202 | 162+6 70 £ 20 -
Tetraplegia m 6 43+£55 | 183.5+8.6 | 82+6.7 21445
group (C5 —Co6)
(n="7) f 1 34 170 50 16

o Paraplegia group | 9 38+124 | 182425 84+6.6 11£1.5
Note. Abbreviations: m — male, (Thl —L5)
f— female. (n=14) f 5 42 +11.2 164 67 18

(Harms et al., 1999) and myotonometric samples
are carried out, the blood pressure data is recorded
(duration — 5 minutes).

Non-invasive blood pressure measurement
(NIBPM). Blood pressure is non-invasive,
oscillometric, continuously automatically measured
during the ortho-clinostatic test, using the monitor of
vital signs tracking “Hospitex Diagnostic VS-800”.

Leg muscle tone measurement. Leg muscle
tone is measured by myotonometer (Myotonometer,
neurogenic Technologies, Inc.). The test is carried
out by measuring muscle strength of the quadriceps
of one thigh and lower leg biceps in basical position
and immediately after the postural change.

Ortho-clinostatic ~ test. ~ Ortho-clinostatic
cardiovascular function is tested by using the
orthostatic test (head-up tilt table test [Rating
Form for Physical and Biological Constructus
(Pathology and Impairment) and Their Implications
for Diagnosis, Health, Function, and QOL. “Tilt-
Table Testing” for the Evaluation of Cardiovascular
Autonomic Function after Spinal Cord Injury
(SCI)]. This test includes a passive postural change
from horizontal to vertical and from vertical to
clinostatic position. Orthostatic test is performed
using a tilt-table, “Veronese” (Italy).

The study was carried out in the Lithuanian
Academy of Physical Education, in the laboratory
of Physical Activity in Adapted Physical Activity
Science and Study and in the Lithuanian Association
of Paraplegics’ Landscape Therapy and Recreation
Center.

The subjects were asked not to use stimulant
drinks, alcohol and drugs to reduce spasticity 12
hours prior to the test. Individuals with a medically
approved cardiovascular dysfunction were not
enrolled in the research.

Upon arrival at the laboratory, subjects were
introduced with the purpose and protocol of the
study. The subjects completed a questionnaire,

giving information on their health status, personal
and other data.

After is lying on the orthostatic table, the
person was fixed with the straps to the table in
order to ensure the safety after the changes in the
body position occur. All subjects were asked not to
talk, sleep or make any movements.

The data were processed using Microsoft
Excel program. The arithmetic mean and standard
deviation were calculated; comparisons between
groups were tested by Student’s t-test (significance
level p < 0.05); correlations between changes
of muscle tone and blood pressure in the three
groups were determined by Pearson’s correlation
coefficient.

RESEARCH RESULTS

During the study, after moving from a lying
to a standing position, two subjects (tetraplegics)
experienced  orthostatic  hypotension (OH)
symptoms — dizziness, nausea, and so on. They
stayed In the standing position for 2-3 minutes.
Because of increased OH symptoms they were
returned to the position of rest. These results
confirmed the results obtained by other authors for
tetraplegics intolerance of orthostatic hypotension
(Claydon et al., 2000).

Analysing systolic blood pressure (SBP) data
(Figure 1) we can see that in the control group the
rates were stable and within the normal range — 110
to 120 mmHg, the dynamics of blood pressure was
even.

Results differed markedly in the disabled
groups: in paraplegics group systolic BP was
slightly elevated — 115—-130 mmHg, but within the
normal range. Analyzing its dynamics we can see
that it can be characterized as uneven. In response
to postural change, the shift from a lying position to
standing, systolic BP increased to 130 mmHg and
remained the same for some time, then it declined
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Figure 1. Mean systolic blood
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and rose again in a minute. These changes were
statistically significantly different from the ones in
the control group.

We did not find any significant changes in
clinostasis. As these changes were statistically
insignificant, we cannot say that they were different
from the physiological norms of the human body.

In tetraplegia group, systolic blood pressure
changes were most significant, especially during
orthostatics. We can see clearly that after the shift
in the standing position, systolic blood pressure
rapidly and significantly reduced to 90 mmHg and
remained like this all the time during orthostasis.
This suggests that compensatory mechanisms
responsible for blood pressure regulation are
very weak. Given that two subjects experienced
orthostatic hypotension phenomena we can suppose
that the tetraplegics are at risk for experience OH.

From the analysis of diastolic blood pressure
results (Figure 2) shows that obtained data are
substantially similar to the ones of systolic blood
pressure. The most remarkable case of changes
observed in tetraplegia was the decrease in BP up
to 60 mmHg in orthostasis and remained like this
all the time in the standing position. In clinostasis
indicators increased very sharply and suddenly,
indicating that even a short time in upside-down
position affected blood pressure significantly, much
more than in the control group or in paraplegia
group.

After the performance of the myotonometric
test of the leg muscle during ortho-clinostatic test,
we see that in the control group the calf muscles
were more relaxed than in the other experimental
groups —sensor penetration reached 11.5 mm, while
in the disabled groups the maximum penetration
of the sensor was up to 8.2 mm (Figure 3). It is

Figure 2. Mean diastolic blood
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Figure 3. Calf myotonometric test
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worth noting that muscles in tetraplegia subjects
are more relaxed than in paraplegia, although
most of tetraplegics have increased muscle tone
(spasticity).

The differences between the control group and
two disabled groups were statistically significant
(p<0.05)inall three body positions. The differences
between paraplegia and tetraplegia groups were
statistically insignificant.

When monitoring the dynamics of muscle
tone, we observe that the initial reaction to the
orthostatic test in all groups led to the loss of
muscle tone. During orthostasis changes in group
dynamics were different: if the control group could
be characterized by the tendency of muscular
tension, tetraplegia in this case was the opposite —
after standing muscles were relaxed.

The transition from orthostatic to clinostatic
position in the control group was characterized by
a stable state of muscle tone — the tone was reduced
and remained such all the time. Paraplegia group

dynamics was almost the same. Tetraplegia group
could be characterized by the opposite reaction —
muscle tone increased and then slightly decreased.

The analysis of the femoral myotonometry
(Figure 4) results shows that the control group
was characterized by a relatively strong muscle
relaxation, in response to the standing position.
These rates were maintained all the time in
orthostasis, and after the transition to clinostatic
position muscle tone slightly increased.

In both disabled groups muscle tone and
dynamics were quite similar — in lying position
muscles were more tense compared to the ones in
able-bodied group and in response to orthostatic
position we observe relaxation persisting all the
time in standing position.

In clinostasis, paraplegia group subjects
experienced loss of thigh muscle tone, while the
control group was in the reverse process — the tone
increased. Tetraplegia group changes were very
sharp and abrupt.
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The differences between the control group and
two disabled groups were statistically significant
(p<0.05)inall three body positions. The differences
between paraplegia and tetraplegia groups were
statistically insignificant.

Presented correlations between muscle
tone and blood pressure changes shows that the
correlation in strength was from weak to strong.
This relationship always had a negative value (it
was reverse).

DISCUSSION

Typically normal response to postural changes
consists of gradually decreasing blood pressure,
the heart rate gradually increases during the first
2-3 minutes. After a brief period hemodynamic
response reaches a stable level. Recovery is rapid
and reaches a similar rate as it was before the
change of body position (Claydon et al., 2006).

In our study group the systolic blood pressure
response to orthostatic stress in tetraplegia group
decreased significantly compared to the control
group. These results confirm the findings of other
authors: J. M. Legramante et al. (2001) found that
tetraplegics’ systolic blood pressure decreased
significantly (p < 0.05) during orthostasis. Other
foreign authors (Houtman et al., 2000; Ditor et al.
2005) reported on the reduction of SBP, too. As two
of our study participants (tetraplegics) experienced
orthostatic hypotension, this confirmed other
authors’ data (Legramante et al., 2001; Ditor et al.,
2005). In paraplegia group, the mean systolic blood
pressure was higher than in the control group, but

the dynamics of BP was almost the same. Diastolic
blood pressure changes and the dynamics of systolic
differed slightly.

Analyzing the relationship between blood
pressure and changes in muscle tone we found
differences between the disabled groups and the
control group reactions. The control group received
a strong inverse correlation (—0.7) between muscle
tone and blood pressure changes in the transition
from orthostasis to clinostasis while in tetraplegia
group there was no correlation. This suggests that
changes in body position from vertical to horizontal
for people without a spinal trauma blood pressure
decreases with increasing muscle tone. In our study
ortho-clinostatic test was passive, but even passive
changes in postural and muscle tone responsed
influencing other body functions including blood
pressure. The fact that after the transition to
clinostasis, tetraplegics’ blood pressure returned
to normal and even rose above the starting line,
shows that there are mechanisms responsible for
these changes.

Changes in muscle tone in tetraplegia group
affected blood pressure during the transition
from lying to standing position (correlation
coefficient —0.52 and —0.041). Although these
relationships were not strong, they implied that
the muscle pump activity was very important in
case of tetraplegia to maintain a constant BP in the
standing position (Houtman et al., 2000). However,
the fact that tetraplegics’ blood pressure decreased
rapidly and significantly in orthostasis suggests
that passive standing positive did not have effect on
blood pressure control.

] Muscle tone Table 2. Correlations between
Subjects Blood pressure Dynamics changes of muscle tone and blood
Aml —m2 Am2-m3 . . .
pressure during the ortho-clinostatic
Aml —m2 —-0,09 test
Systolic BP
Am2—m3 —0,68*
Control group
Aml —m2 -0,25
Diastolic BP
Am2 —m3 -0,70*
Aml —m2 —0,52*
Systolic BP
Am2—m3 -0,04
Tetraplegia group
Aml —m2 -0,41*
Diastolic BP
Am2—m3 -0,04
Aml —m2 -0,37*
Systolic BP
Am2—m3 -0,13 o )
Paraplegia group Note. Abbreviations: ml - lying
Aml —m2 —0,61%* position, m2 — orthostasis, m3 —
Diastolic BP clinostasis. * — statistically significant
Am2-m3 —0,58% differences.
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Changes in muscle tone in case of tetraplegia
affected blood pressure during the transition from
lying to standing position (correlation coefficient
—0.52 and —0.041). Although these relationships
were not strong, they implied that the muscle
pump activity was very important for the case of
tetraplegia to maintain a constant AC standstill.
However, the fact that tetrapleges’ blood pressure
orthostasis decreased rapidly and significantly
suggests that passive standing positive by a effected
blood pressure control.

The analysis of paraplegia group data suggests
that the test results of this group were intermediate
between the control and tetraplegia groups. In
paraplegia group we observe medium and strong
(-0.37, —0.61 and -—0.58) inverse relationship
between muscle tone and blood pressure. These
relationships were observed in all body positions —
move from lying to orthostasis and then to the
clinostasis. These results were specific to this
group of subjects. The data suggest that in case
of paraplegia blood pressure reacts to changes in
body muscle tone in all body positions.

CONCLUSIONS AND
PERSPECTIVES

1. Leg muscle tone changes are important for
blood pressure compensating mechanisms when
the body position changes: it increases during
orthostasis and decreases during clinostasis.

2. Blood pressure varies differently among able-
bodied persons and persons with spinal cord injury.
The degree of the breach has a significant impact
on the occurrence of compensatory peripheral
regulation mechanisms. Characteristics of blood
pressure fluctuations during body position changes
in paraplegics are similar to those of reactions as
in the able-bodied controls, while in tetraplegia
case, i. e. when the degree of infringement is
greater, possibilities of homeostatic blood pressure
compensation during body posture changes are
significantly reduced.
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KUNO PADETIES KEITIMO POVEIKIS [GALIUJU IR NUGAROS
SMEGENU PAZEIDIMA TURINCIU ASMENU KOJU RAUMENU
TONUSUI IR ARTERINIAM KRAUJO SPAUDIMUI

Ausriné Packevidiité, Riita Adomaitiené, Jonas Poderys
Lietuvos kiino kultiiros akademija, Kaunas, Lietuva

SANTRAUKA

Tyrimo pagrindimas ir hipotezé. Pazeidus nugaros smegenis, dalis simpatinés nervy sistemos atsiskiria nuo
smegeny kamieno kontrolés. Dél to asmenims po nugaros smegenuy pazeidimo sutrinka Sirdies ir kraujagysliy
sistemos (SKS) reguliacijos mechanizmai. Sie sutrikimai gali sukelti ortostating hipotenzija ir neigiamai veikti
sveikata. Tagiau pradéjus veikti {vairiems organizmo adaptaciniams mechanizmams, SKS reguliacija gali pakisti
ir sudaryti salygas kompensacinéms galimybéms atsirasti. Vienas i§ mechanizmy, galinCiy sukelti ortostating
hipotenzija, raumeny tonuso poky¢iai po nugaros smegeny pazeidimo.

Tikslas — vertinti, kaip asmeny, turin¢iy nugaros smegeny pazeidima, raumeny tonuso poky¢iai veikia kraujo
spaudima ortoklinostatinio poveikio metu.

Metodai. Pasyvaus ortoklinostatinio poveikio metu kraujo spaudimas matuojamas automatiskai, neinvaziskai,
naudojant gyvybiniy funkcijy sekimo ekrana; kojuy raumeny tonuso poky¢iai matuojami naudojant miotonometra.

Rezultatai. Kontrolinés grupés raumeny tonusas matomas kaip pastovi banga, kuri mazéja ortostazés metu,
o klinostazés metu didéja. Paraplegiky grupéje raumeny tonuso pokyciai yra panasis, taciau jie néra pastovls ir
skaitinés reikSmeés mazesnés. Tetraplegiky grupéje pastebimas staigus raumeny tonuso kitimas, o blauzdos raumeny
tonusas turi tendencija mazeti viso testo metu.

Aptarimas ir isvados:

1. Kintant kiino padéciai, AKS kitima kompensuojanciy mechanizmy grandinéje svarbiis yra kojuy raumeny
tonuso pokyciai: padidéjimas — ortostatinio poveikio metu ir sumazéjimas — klinostatinio poveikio metu.

2. Kraujo spaudimas kinta nevienodai sveikyjy ir nugaros smegeny pazeidima turin¢iy asmeny grupése. Pazeidos
laipsnis lemia kompensaciniy periferiniy reguliaciniy mechanizmy pasireiskima. Paraplegijos atveju AKS kaitos
ypatybés, kintant kiino padéciai, yra panasios i sveiky asmeny reakcijas, o tetraplegijos atveju, t. y. esant didesnio
laipsnio pazeidai, AKS homeostatinio kompensavimo galimybés, kintant kiino pozai, yra reikSmingai sumazéjusios.

RaktaZodziai: kraujosptidis, raumeny tonusas, paraplegija, tetraplegija.
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CORRELATION OF THE INDICATORS OF HIGH
PERFORMANCE WOMEN BASKETBALL PLAYERS’
GAME CHARACTERISTICS WITH PHYSICAL
DEVELOPMENT AND PHYSICAL FITNESS

Riitenis Paulauskas', Mindaugas Balciiinas®
Vilnius Pedagogical University!, Vilnius, Lithuania
Lithuanian Academy of Physical Education’, Kaunas, Lithuania

ABSTRACT

Research background and hypothesis. Indicators of physical fitness and physical development influence
individual performance results.

Research aim was to identify correlation between basketball performance indicators and physical development
and fitness.

Research methods. The basketball players (n = 12) of the Lithuanian National Women’s Basketball Team
were investigated. The performance indicators of this team were analyzed on the basis of data collected during the
European Basketball Championship. During competition period the indicators of physical development and physical
fitness of female basketball players were measured. Mathematical statistics methods were applied for the analysis of
the research data. Pearson’s correlation coefficients were applied to identify correlations among the indicators.

Research results. The correlations of the number of blocks with height, body mass, standing reach and
psychomotor response were established. This indicator of game performance was technically simple and its efficiency
was determined by good physical development and fast psychomotor reaction. The correlations of shooting percentage
of different throws with physical fitness were different.

Discussion and conclusions. The shooting percentage of 2-point field goals correlated with muscle mass, body
mass and take-off duration. This allows suggesting that a certain number of shots are performed after the physical
contact with an opponent and jumping faster during the moment of throw. No correlation was established between
3-point field goals, free throws and physical fitness indicators. This means that shooting percentage was influenced
by other factors. Steals, turnovers and passes, as complex technical and tactical actions, did not correlate with the
researched physical fitness indicators.

Keywords: shot, jump, height, block, power.

INTRODUCTION

he activity of basketball players during

I play is determined by a big number of
factors. Both researchers and practitioners

make attempts to identify components of players’
preparation that predetermine good result of
match. Statistical indicators of the competitions
alone are not enough for a deeper insight into the
process of elite basketball players’ training. T.
O. Bompa and G. G. Haff (2009) argue that the

quality of technical and tactical actions in game
sports is mainly conditioned by physical fitness
of players. However, coaches frequently raise the
question: which component of training content is
the most relevant technical, physical, tactical or
psychological preparation?

The research on physical fitness and physical
development of the best Lithuanian basketball
players has been conducted (Balcitinas et al.,
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2009). Similar research on young basketball
players’ adaptation to physical load and its
evaluation has also been carried out (Paulauskas
et al., 2009 a). Other researchers (Mendes, Janeira,
2001; Sampaio et al., 2004; Reano et al., 2006)
investigated the effect of technical actions (throws,
passes, rebounds and others) on the achievements
during competitive performance. J. Sampaio and
M. Janeira (2003) analyzed other factors, i. e. the
venue of the match and the stage of competitions.
Analyzing statistical indicators of winning and
losing teams, the researchers also made attempts
to identify defence and tactical actions, which have
crucial effect on the result of the match (Tavares,
Gomes, 2003; Tsamourtzis et al., 2005).

Thus, training of a basketball team and results it
achieves is an outcome of a multisided pedagogical,
psychological, social, technical and tactical process
which asks for a deep cognition and analysis. This
work aims at getting an insight into the interaction
of the aforesaid components: how indicators
of physical fitness and physical development
influence individual performance results. The aim
of the study was to identify correlation between
basketball performance indicators and physical
development and physical fitness

RESEARCH METHODS

The basketball players (n = 12) of the
Lithuanian National Women’s Basketball Team
were investigated: the mean age (X =+ s) of the
players was 25.8 + 4.1 years and their average
training experience totaled 12.8 + 3.9 years. The
performance indicators of this team were analyzed
on the basis of data collected during the qualifying
round to European Basketball Championship and
playing in the 2009 European Women Basketball
Championship. The research focused on 14
official games: seven victories and seven losses.
The research data was based on official score
sheets, which are available from official website
of European Women Basketball Championship at
www.fibaeurope.com.

The following indicators
performance were analysed:

» 2 point field goals (2P FG%);

* 3 point field goals (3P FG%);

* Free throws (FT%);

* Rebounds in offence (Re);

o Assists (As);

e Personal fouls (PF);

e Turnovers (TO);

of competition

 Steals (St);

 Blocks (BI).

During competition period the indicators of
physical development of female basketball players
were measured: height, body mass, arm grip.
The research on players’ physical fitness focused
on: jump height while taking off with both legs
and swinging with both hands, take-off duration,
single muscular contraction power (SMCP) (Bosco
et al., 1983), anaerobic alactic muscular power
(AAMP) (Margaria et al., 1966). Combined
anaerobic alactic power in a 30-s veloergometer
test was investigated (Wingate test) (Bar-Or, 1987).
Psychomotor response time (PRT) to light stimulus
and 10-s movement frequency (MF) were also
measured (Skernevicius et al., 2004).

Mathematicalstatisticsmethods were applied for
the analysis of the research data: the mathematical
means were calculated (x ) and their biases (SX ),
standard deviation (S), dispersion were evaluated
according to variation coefficient (}), dispersion
area according to Min and Max values. Pearson’s
correlation coefficients (r) was applied to identify
correlations among the indicators considering that
p < 0.05, when r = 0.532. The data were processed
using Statistica for Windows software package.

RESEARCH RESULTS

The Lithuanian National Women’s Basketball
Team won 50% of the matches played in the
European Women’s Basketball Championship
and the qualifying round to European Basketball
Championship. Indicators of player’s performance
are presented in Table 1. Shooting percentage
of 2 point and 3 point field goals was low among
separate players and on the average in the team. The
evaluation of the dispersion of these two indicators
showed the following: V = 21.8% for 2 point shots,
whereas dispersion of 3 point field goals totaled
V = 82.83%. The research revealed the difference
in technical preparedness of the players and in
contribution of players in separate positions to the
final result of the match. The team demonstrated
the average percentage of free throws but its spread
around the mean was large, i. e. V = 75.41%. The
dispersion area regarding free throws ranged from
100% to 45%.

Large dispersion was observed in the parameters
of rebounds. The average indicators were not high
and the variation coefficient totaled 60.2%.

The following parameters of competitive
performance directly influenced the results of
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Table 1. Statistical indicators
of competition performance Indices | 2P FG% 3PFG% FT % Re As PF To St Bl
of high level female basketball
players X 38.05 27.40 75.32 3.83 1.53 2.14 1.58 0.79 0.48
S 2.62 7.18 4.79 0.73 0.28 0.30 0.29 0.17 0.23
S 8.29 22.70 15.13 2.31 0.87 | 0.93 0.91 0.55 0.72
V% 21.80 82.83 20.09 60.20 | 56.98 | 43.62 | 57.61 | 69.70 | 150.81
Min 25 0 45 1 0.5 0.8 0.2 0.3 0
Max 50 75 100 7 3.5 3.8 3.5 1.8 2.4
Table 2. Indicators of physical . Body | Arm | Jump | Take Wingate
development and  physical | jpgijces Height, mass, | grip, | height, | off, SMCP, | AAMP, | PRT, | MF, Test,
fitness of female basketball cm kg kg em ms w w ms | t/10s W
players during competition
- X 181.9 | 72.1 | 37.9 | 46.70 |206.80|1592.20 | 1050.3 | 171.5 | 77.4 508.9
period X
S 2.66 242 | 2.06 1.27 9.01 87.04 | 29.51 | 296 | 2.33 13.99
S 8.40 7.64 | 6.51 4.03 | 2849 | 27524 | 93.33 | 937 | 7.37 44.25
V% 4.62 10.60 | 17.17 | 8.63 13.78 | 17.29 8.89 | 546 | 9.52 8.70
Min 170 62.5 24 40 154 1176 893 154 69 440
Max 194 85 47 54 246 2059 1172 188 91 563
matches. Very large dispersion around the mean was DISCUSSION

characteristic of passes, mistakes, fouls and blocks.

Evaluating indicators of physical development
and physical fitness it can be observed that their
spread is considerably lower around the mean
compared to that of parameters of competitive
performance (Table 2). The average height of the
players was 181.9 cm and their dispersion was only
V=4%,body masstotaled 72.1 kg and demonstrated
low dispersion as well (V = 10.6%). The average
dispersion around the mean was observed in
indicators of arm grip, take-off duration and single
muscular contraction power. The dispersion of
other parameters around the mean was low and did
not exceed 10.15%.

We found competitive performance indicators
which correlated with physical development and
physical fitness parameters (Table 3). 2 point
shooting percentage correlated with arm grip
r = 0.610 and anaerobic alactic muscular power
r = 0.569. The number of rebounds related to body
mass r = 0.556, and to psychomotor response time
r =—0.555. The inter-correlation of these indicators
was statistically reliable.

It was established that the number of personal
fouls negatively correlated with SMCP r = —0.543.
More powerful single muscle contraction may
result in a smaller number of fouls.

The number of blocks had a strong correlation
with height r = 0.698, standing reach, body mass
r=0.755 and psychomotor response time r =—0,776.

The correlation of basketball players’ physical
development and physical fitness indicators
have already been established in our earlier
research (Paulauskas et al., 2009 b). Therefore,
this study is targeted not only at identification of
correlation among physical development, physical
fitness and competitive performance indicators
but also at search for reasons. Our investigated
average indicators of the team (Tables 1 and 2)
are objective criteria for preparedness of female
basketball players during competitive period. The
dispersion of players’ preparedness in the sample
(the Lithuanian National Team) was also evaluated.
It is important to mention that the dispersion of a
big number of the investigated indicators is large,
whereas indicators of physical fitness are dispersed
less. This shows that physical fitness was developed
applying physical loads of the same volume and
that selection to the team was conducted according
to the objective criteria. The large dispersion of
competitive performance indicators is conditioned
by a big number of factors: opponent’s activity,
psychological condition, tactical preparedness,
physical fitness, etc. This research is mainly
targeted at identification of correlations among
physical development, functional capacity and
competitive performance.
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The percentage of shooting is a complex
coordination action, which has a considerable effect
on the final result of the match. It was established
that the percentage of 2 point field goals shooting
correlated with body mass. As it is widely known,
the majority of 2 point field goals are scored from
the three seconds zone, where physical contact
with opponent occurs; therefore, players of bigger
body mass and muscle mass in particular achieve
better results. One more indicator, which links
(r = 0.543) with the shooting percentage of 2 point
field goals is take-off duration. The majority of
basketball players make a jump shot. Therefore
we assume that this important functional indicator
may condition an advantage over an opponent, and,
thus, result in a better shooting percentage.

It was established that the shooting percentage
of 3-point field goals is not related to indicators
of physical fitness and physical development.
Differently from 2-point field goals, female
basketball players take 3 points not at a jump
but standing, therefore take-off is not relevant in
this situation. This complicated technical action
is affected by other factors. Free throws do not
correlate with the researched indicators of physical
fitness. It is assumed that psychological condition
and ball throwing technique have bigger effect on
these elements of competitive activity (Vaughn et
al., 1994).

The correlation of body mass with rebounds
(r =0.572) (Figure 1) may be explained by the fact
that a player in a better position may rebound the
ball. Therefore, bigger body mass may positively

effect the fight for a better position close to the
basket. Particular attention should be paid to the
correlation between psychomotor response time
and the number of rebounds (r = —0.555). This
proves that to make a fast movement towards a
bound ball, psychomotor response time is of utmost
importance. In fact, the reliability of this correlation
is not very strong; therefore we assume that other
factors (location of a player, techniques) are very
important to this competitive element (Sampaio,
Janeira, 2003). The correlations were identified
between the number of rebounds and anaerobic
alactic muscular power. It can be concluded that
power of short-tem muscle work, which enables to
lift the body mass into a certain height as well as
to change the direction of movement, to perform
repeated high-amplitude movements, play an
important role.

It should be pointed out that no reliable
correlation was observed among the number of
rebounds, jump height and take-off duration. We
think that this is a specific feature of women’s
basketball, where the taken position — blocking
technique and standing reach play — are of
considerable importance. The number of rebounds
did not correlate with the height of players, which
showed that the height is not a decisive factor
fighting for rebounds.

It has been established that the number of
successful passes does not correlate with physical
development and fitness indicators and that it is a
result of fast tactical thinking.

The analysis of correlation links revealed that
the correlation of the number of personal fouls,

Figure 1. The correlation of body mass
with rebounds
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r=-0,532

44

Figure 2. The correlation of the number
of personal fouls and single muscular

3,6

Personal fouls

contraction power

Figure 3. The correlation of number of
blocks and psychomotor response time
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muscle contraction speed and single muscular
contraction power exists (Figure 2). A conclusion
can be drawn that a player with higher SMCP
(single muscle contraction power) will manage to
more successfully defend avoiding personal fouls.
This action requiring lower technical and tactical
preparedness, i. e. fast moving without a ball,
reflects its direct link to fast muscle functional
parameters (Pim, 1986).

No correlation was established between the
number of turnovers, steals and physical fitness
parameters investigated previously. This depends
on technical and tactical preparedness (Lidor,
Arnon, 2000).

The number of blocks shows a large dispersion
around the mean. The correlative analysis revealed
that this technically simple action had a strong link
with height, hand reach, body mass, muscle mass
and psychomotor response time (Figure 3). This

proves that the hand movement is more exact when
psychomotor response time is shorter.

It is thought that height is one of the major
factors playing basketball (Wissel, 2004). However,
our research showed that the height of female
basketball players did not correlate with other
competitive performance indicators (except blocks).
This means that higher players need good physical
fitness to perform individual game actions.

Frequently a lot of attention is paid to power
development during training sessions. It has been
established that static power does not relate to
competitive performance indicators.

The research revealed that jump height,
function of central nerve system liability expressed
through movement frequency for 10 s, agility, 30-s
veloergometer tests at maximum power did not
correlate.
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CONCLUSIONS AND
PERSPECTIVES

1. The correlation of the number of blocks with
height, body mass, standing reach and psychomotor
response was established. This indicator of
competitive performance is technically simple
and its efficiency is determined by good physical
development and fast psychomotor reaction.

2. The correlation of shooting percentage of
different throws with physical fitness is different.
The shooting percentage of 2-point field goals
correlates with muscle mass, body mass and take-
off duration. This allows for conclusions that a
certain number of shots are performed after the
physical contact with an opponent and jumping
faster during the moment of throw. No correlation
has been established between 3-point field goals,

free throws and physical fitness indicators. This
means that shooting percentage is influenced by
other factors.

3. It has been established that the number of
rebounds depends not on the height of a player but
correlates with body mass and functional muscular
features: speed and power of muscle contraction.
Psychomotor response time is of utmost importance
to the number of rebounds in offence.

4. Steals, turnovers and passes, as complex
technical and tactical actions, do not correlate with
the researched physical fitness indicators.

5. It can be concluded that a player with bigger
SMCP will be able to more successfully defend, to
take better position in defence and to avoid personal
fouls because the correlation is established among
the aforesaid indications.
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DIDELIO MEISTRISKUMO KREPSININKIU ZAIDIMO VEIKLOS
IR FIZINIO ISSIVYSTYMO BEI PAJEGUMO RODIKLIU SASAJOS

Riitenis Paulauskas', Mindaugas Balciiinas?
Vilniaus pedagoginis universitetas’, Vilnius, Lietuva
Lietuvos kiino kultiiros akademija’, Kaunas, Lietuva

SANTRAUKA

Tyrimo pagrindimas ir hipotezé. KrepSininkiy veikla aiksteléje priklauso nuo daugelio veiksniy. Manoma, kad
fizinio pajégumo ir iSsivystymo rodikliai veikia individualy zaidimo rezultata.

Tikslas — istirti didelio meistriSkumo motery krepsinio komandos zaidéjy fizinj iSsivystyma bei pajéguma ir
nustatyti koreliacinius rysius su zaidimo veiklos rodikliais.

Metodai. Lietuvos motery krepsinio rinktinés zaidéjy zaidimo rodikliy analize atlikta tiriamosioms dalyvaujant
atrankoje | Europos krepsinio ¢empionata. Varzyby laikotarpiu buvo iSmatuoti krep$ininkiy fizinio i§sivystymo
rodikliai. RySiams tarp rodikliy nustatyti skaiciuoti Pirsono koreliacijos koeficientai.

Rezultatai. Nustatyta, kad blokuoty metimy skaicius turi sasajy su tigio, kino masés ir psichomotorinés reakcijos
laiko rodikliais. Sis Zaidimo veiklos rodiklis yra techniskai nesudétingas, todél jo veiksminguma lemia geras fizinis
i$sivystymas ir greita psichomotoriné reakcija. Skirtingy metimy tikslumo ir fizinio pajégumo rySys nevienodas.

Aptarimas ir iSvados. Dvitaskiy tikslumui turi itakos raumeny ir kiino masé bei pasispyrimo laikas Suolio metu.
Tritaskiy ir baudy metimai sasajy su misy tirtais fizinio i§sivystymo ir fizinio pajégumo rodikliais neturi. Vadinasi,
ju tiksluma lemia kiti veiksniai. KrepSininkiy atkovoty kamuoliy skaicius priklauso ne nuo tigio, o nuo kiino masés
bei raumeny funkciniy ypatybiy (susitraukimo greicio ir galingumo). Atkovoty kamuoliy skai¢iy puolant lemia
psichomotorinés reakcijos laikas. Perimti kamuoliai, klaidos ir rezultatyvis perdavimai, kaip sudétingi technikos
ir taktikos veiksmai, sasaju su misy tirtais fizinio pajégumo rodikliais neturi. Galima daryti prielaida, kad zaidéjas,
turintis didesni vienkartini raumeny susitraukimo galinguma, galés sékmingiau gintis prie§ varzova, uzimti geresng
padéti gindamasis ir i§vengti asmeniniy prazangy, nes tarp $iy rodikliy yra nustatytas koreliacinis rysys.

RaktaZodZiai: metimas, Suolis, Tigis, blokas, galingumas.
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PHYSICAL EDUCATION TEACHERS’ RELATIONSHIP
WITH UNIVERSITY AS SCIENTIFIC, EDUCATIONAL AND
SOCIAL INSTITUTION

Giedré Rastauskiené', Vilija Kriauzaité?, Ilona Tilindiené'
Lithuanian Academy of Physical Education’, Kaunas, Lithuania
Lithuanian University of Health Sciences’, Kaunas, Lithuania

ABSTRACT

Research background and hypothesis. Academic environment necessitates university teachers to carry out three
essential professional functions: scientific, educational and social, and to gain such professional self-perception
which is desirable for the individuals themselves and are also rooted in the cultural perception of the academic
community and matches the expectations of modern society.

Research aim was to reveal the relationship between university physical education teachers and the university
as scientific, educational and social institution.

Research methods. The study employed a non-standardized questionnaire drawing upon the survey of
L. Paterson et al. (2003) about the expression of democratic intellect in Scotland and England. The attitudes of the
research participants were interpreted using nonparametric statistical methods.

Research results. Educational activities remained the major priority of professional activities at the beginning
of professional careers. The lower priority was ascribed to scientific and social functions.

Discussion and conclusions. Physical education teachers carried out three essential professional functions:
scientific, educational and social giving the major priority to the educational function: preparation of textbooks, course
books, worksheets, courses, vocational events, updating their professional knowledge. Physical education teachers
are also oriented towards applied research which is related to scientific function at the university — preparation of

doctors of science.

Keywords: higher education, academic profile, professional functions of teachers.

INTRODUCTION

cademic community in the specific
professional field determines the origin
and functioning of each professional
community including physical education. Aiming
at achieving its existential goals, it fosters cultural
values and accumulates professional experience
while educating new physical education specialists,
providing professional services and creating
institutional systems of physical activity. In this
way, academic community is the background
of a certain professional community and its
transformations and survival.
University teachers as a professional
community are defined as an informal group of

teachers in related professions. They gain new
knowledge dealing with common academic work
problems and finding their solutions (Stake,
1998). Even during the first year of their studies
they gain a feeling and habits of belonging to an
academic community. This is especially noticeable
during doctoral studies, and particularly after the
acquisition of scientific degree or when they are
employed in a higher education institution (Becher,
1989). In social sciences there is abundance of
publications concerning the functions of university
teachers (Braskamp, Ory, 1994; Austin, 1996;
Nixon, 1996; Vilimaa, 1998; De Simone, 2001;
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Paterson, 2003; Krabi, 2005). Publications show that
academic culture necessitates university teachers
to carry out three essential professional functions:
the scientific, educational, and social, as well as
to develop professional self — awareness. It also
corresponds to the expectations of contemporary
society. Professional identity of university teachers
is expressed not only in perception of professional
role (who are they), but also in professional
activity — what they do and how they combine
teacher’s essential functions (Austin, 1996; De
Simone, 2001; Harris, 2005; Krabi, 2005).

The studies of academic community, its origin,
scientific profile and the analysis of its social
environment cover a wide range of contexts of the
communities involved in academic practice. The
scientific profile of the academic community helps
understand the causes of science evolution (Kuhn,
1962, 1970), culture and identity of disciplinary
communities, (Becher, 1989; Scheff 1995; Austin,
1996; Braxton, Hargens, 1996; Ylijoki, 2000;
Harris, 2005; Churchman, 2006). During the
last decade in Lithuania scientists focused on
the following aspects of physical activity profile:
sports science paradigm (Skurvydas, 2008),
functions of sports science and expansion of
sports science (Skurvydas 1996; Poderys, 2002;
Poderys, Visagurskien¢, 2004). In Lithuanian
higher education institutions research is carried
out about the tendencies of physical education
(Tamosauskas, 2007) including university teachers’
approach to the institutional activity and academic
values (Kardelis et al., 2007), value orientations of
teachers at the Lithuanian Academy of Physical
Education (Sukys et al., 2006).

The formation of communities interested in
scientific practice has been examined theoretically.
However, interdisciplinary sciences such as sports
science or health sciences have received too little
attention tough they are interconnected with the
functions of university teachers. There are not many
surveys on the interrelations of physical education
teachers and the university. Academic community
dealing with sport science practice is comparatively
a very young community. It started functioning
markedly in the middle of the twentieth century due
to the growth in basic sports science disciplines. It
was also due to an increased interest in modern public
health and sports needs. This situation requires
empirical evidence. Thus, our research questions
were as follows: 1) What are the dominant attitudes
of physical education teachers performing their
professional activities in the universities? 2) What

professional functions are recognized and carried
out by teachers in the area of physical education?
3) What factors determine major recognition of
physical education teachers’ professional functions?
The aim of the research was to reveal Lithuanian
university physical education teachers’ professional
relationship with the university as a scientific,
educational and social institution.

RESEARCH METHODS

The research sample included 78 respondents
(60 men and 60 women). All research participants
were employed in physical education departments
in Lithuanian institutions of higher education
(Lithuanian University of Health Sciences,
Lithuanian University of Agriculture, Klaipeda
University, Mykolas Romeris University, Vilnius
University, Vytautas Magnus University, and
Vilnius Pedagogical University). There were also
42 respondents from the Lithuanian Academy of
Physical Education engaged in individual sports,
fitness and gymnastics. Even 45 respondents
had a scientific degree; 71 persons did not have
any academic title. This sample represented the
population of about 200 Lithuanian university

physical activity specialists. The data were
collected in 2009.
In preparing a nonstandard research

questionnaire we applied L. Paterson’s (2003) test
of the expression of democratic intellectualism
in Scotland and England. We added our own
statements as well. We divided them into the
followingsections of professional roles: the scientific
function, educational function and social function.
We elaborated on an expression of the professional
functional priorities of physical education teachers.
We tried to find out if one function was not given
a higher priority compared to the others. By
expressing their opinions respondents evaluated
each given statement in points by selecting one of
four possible options. From 1 — it does not matter
at all, up to 4 — it is very important. They were
standardized in rage of the values from — 1 to 1.
In this way the following formula was used to
calculate standardized rate I:

I —1xn, -0.5%xn,+0.5xn, +1xn, ’
n +n,+n,+n,
where n, — the number of subjects who evaluated
the statement as unimportant (1); 7, — the number
of subjects who evaluated the statement as not
very important (2); n, — number of subjects who

evaluated the statements fairly important (3); and
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n,—who evaluated the statement as very important
4),-1;-0.5; 0.5; 1 — factors of the evaluation score.
Interpretation of the standardized index is shown
in Table.

Table. Interpretation of the standardized index I

Range of index I Assessment

From 0.50 to 1.00 Very important

From 0.00 to 0.49 Quite important

From —0.01 to —0.49 Not so much important

From —0.50 to —1.00 It makes no difference

For the analysis of the statistical data we applied
Chi-square test. Comparable samples have been
chosen according to the statistical survey rules of
W. C. VanVoorhis and L. B. Morgan (2001). The
differences were statistically significant when the
probability for the error was not higher than 5%
(p < 0.05). In this study the independent variables
were scientific degree of the respondents and
training professionals of physical education and
sports at LAPE.

RESEARCH RESULTS

Figure 1 shows a dispersion of standardized
indicators of the scientific function expressed in
the attitudes of the research participants.

Figure 1 shows that, despite of the scientific
degree held by Lithuanian universities physical
education teachers, one third of them agreed
on the importance of university contribution to
the regional or the whole country’s economical

development. Almost half of the respondents
thought that it was very important to carry out
fundamental research. However, depending on
qualification (+* = 10.9 (3); p = 0.02), points of
view about the fundamental investigations differ.
The importance of basic research (I = 0.68) is
more emphasized by people without scientific
degree than by their certified colleagues (I = 0.56).
Respondents  favorably  evaluated planning
research methodologies and innovations for
commercial purposes. However, only one fifth of
the respondents evaluated this type of activity as a
very important. Development of applied research is
most supported by Lithuanian teachers of physical
education.

Figure 2 shows a dispersion of the standardized
indicators for the educational functional attitudes
of Lithuanian high school physical education
teachers.

Figure 2 illustrates that all components of
educational function are considered as very
important. In opinion of two — thirds of physical
education teachers, training doctors of science
is a very important function of education at the
university. More than halfofthe respondents thought
that continuous education was also very important.
Vocational events for students were considered as
important by one third of the respondents. Only
one tenth of the respondents considered students’
academic ambitions and general competences as
unimportant part of the university education.

Respondents’ attitudes differed about the
statement that a wuniversity should prepare
practitioners who are able to compete in the labor

Figure 1. Dispersion of standar-
dized indicators of scientific
functions expressed by the
attitudes of university teachers
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of research and innovations must
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|

0.37

0.74

0.62

0.48
country |

0.48

|

0.20 0.40 0.60 0.80 1.00
Range of index I

0.00




PHYSICAL EDUCATION TEACHERS’ RELATIONSHIP WITH UNIVERSITY AS SCIENTIFIC, EDUCATIONAL AND SOCIAL INSTITUTION 53

The core competencies will help students to realize |

should be developed at the the university |

University should prepare specialists who are able—
to compete in the labor market 0.84 for
themselves in various professional activities _ 0.74
Students' academic ambition should _
be developed at the university 0.65
Learners’ career events should be arranged _
by the university 0.57

Continuous education should be ensured

ersiy I 0.7
by the university

Doctors of science must be prepared 0.79
at the universitv

Figure 2. Dispersion of
standardized indicators
attitudes of the
educational function of
university teachers

0.60 0.80 1.00
Range of index I

market. Here we observed a link with the university
profile (=% = 11.9 (2); p = 0.03). Physical education
teachers of the Lithuanian Academy of Physical
Education more disagreed with the statement
(I = 0.85) than teachers in other universities
(I=0.87).

Except for the negative attitude towards
the management of the university as a profit
organization, respondents evaluated all social
functions as very important (Figure 3).

As it is indicated in Figure 3, a quarter of
surveyed physical education teachers did not

completely agree that the university should be
managed as a profit-making organization; nearly
half of participants fully agreed that university must
be autonomous. As the research shows, depending
on the profile of a university (+2 =8.9(3); p=0.03),
autonomic attitudes were different. Physical
education teachers at the Lithuanian Academy of
Physical Education (I = 0.62) more emphasized this
statement in comparison with the teachers at other
universities (I = 0.60).

We did not find significant differences in
the attitudes depending on the competence

communities
University should

prepare specialists who
are able to cooperate _
with government

In discussing of various issues of their

participate in the governmental institutions

University teachers should encourage
students to contribute to of urban 0.57

University should communicate and cooperate _ 0.65
with representative of the local government )
competence university employees should _ 0.60
University should not be controlled _ 0.65
as a profit-making organization :

University should be autonomous _ 0.57

Figure 3. Dispersion of
standardized indicators
of attitudes to university
social functions
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Figure 4. Dispersion of priorities —
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involved in discussions on various issues in other
governmental institutions. Half of the respondents
fully agreed with the statement that university
employees depending on their competence
should collaborate with representatives of local
government. The statement was less emphasized
by the teachers at the Lithuanian Academy of
Physical Education (I = 0.60) in comparison with
physical education teachers of other universities
(I=0.61) (=* = 8.9 (3); p = 0.02). Almost half of
participants claimed that it was very important to
train specialists who are able to critically evaluate
and discuss issues with people in power. Only one
third of the teachers at the Lithuanian Academy of
Physical Education tended to encourage students to
contribute to the life of the local community.

Figure 4 represented to what kind activities
priorities were given at the beginning of the
respondents’ pedagogical — research work and how
these priorities changed teachers’ functions.

More than half of the respondents (61%) said
that priorities of their professional functions
changed with years of their professional experience.
More than half of the current Lithuanian university
physical education teachers said that their strength
was the educational activity (63%). A quarter of
them said that it was their scientific activity (20%).
Almost the same number of subjects indicated
that their strength was in their social activities
(23%). Scientific activities is a growing a priority
to people with master’s degree, but not with the
doctoral degree (=% = 6.6 (2); p = 0.04).

Two — thirds of the present Lithuanian physical
education teachers give priority to the educational
activity. The priority is given for textbooks,
study books, preparation for teaching materials,
teaching, planning of curriculum and so on. A
smaller part (one quarter) - the scientific activities:
scientific research administration and article
preparation, participation in conferences and
social and administrative activities, participation
in the governing process of the university, strategy
planning, search of funds, consultation activity and
so on. The research shows that the main priority
of the professional career from the beginning is
given to educational activity, which still exists as
the main. Less priority is given to scientific and
social functions. Our research confirms scientific
approach that stronger focus on one or another
professional function is not the result of personal
individual attitudes only. It results in consensus
level paradigm admitted by scientific communities:
theoretical orientations, research aims and methods.
A high level of consensus paradigm is specific for
the communities of physical sciences, the middle
level for the social sciences, while the lowest — the
members of the humanities. High paradigmatic
consensus societies are more orientated to
research, the lower ones — to education (Austin,
1996; Neumann et al., 2002). In physical education,
scientific paradigm focuses on the high consensus
of natural science and on the lower consensus of
sociology. Accomplished research shows that
physical education teachers of practical disciplines
give priority for educational activity.
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Most of physical education teachers in
Lithuanian institutions of higher education agree
that this is rather important that a higher school
contributes to the region or the whole country’s
economical development. However, one-fifth of
the respondents don’t link their scientific activities
with country’s economical development. Does not
pay focus on the importance of the public interests
found that not only Lithuanian teachers but also
teachers from Polish universities do not recognize
links between the development of a university
and the whole country. They give lower priority
to above mentioned aspect, as well as to critical
thinking or the formation of skills. British scientist
L. Paterson’s (2003) research results emphasize
regional development — in England and Scotland
university teachers agree that accumulated and
generated knowledge in universities must benefit
the society. Fundamental and applied research is
considered a prior university function by physical
education teachers. Traditionally it is associated
with an exclusive function of universities —
preparation of scientists.

Our survey data are compatible with A. E. Nir
and R. Zilberstein-Levy’s (2006) study. It shows
that aiming for a doctoral degree and going through
the entrenchment period in a career (25—44 years)
younger teachers give acceptable preference to
an economic development, fundamental, applied
and commercial research. Older teachers (45—64
years of age) going through career adapt in order to
preserve their achieved positions.

University goal is not only to train researchers
but professional specialists of physical education,
too. Lithuanian universities organize vocational
events for enlisting more motivated students.
Physical education teachers positively evaluate
the importance of vocational orientation events.
In the point view of physical education teachers,
universities should organize studies for the persons
who already have completed education. The studies
should be arranged to those who seek to improve
or change their qualifications. This attitude shows
that in a field of physical education the occurring
changes are progressive. For this reason it is
necessary to update professional knowledge of
physical education specialists constantly. Physical
education teachers underestimate the importance
of academic ambitions. It depends on the type of
university as well.

Each university seeks for its autonomy which
ensures academic freedom. Academic freedom

affects academic community as well, so members
of it can openly tell their opinions about the
organization and administration of the studies
and scientific research, to express critical ideas.
This is not only their right, but their obligation,
too (bynwuiun, Ilonaraiiko, 2005; Westerheidjden,
2005). R. E. Stake and E. J. Cisneros-Cohernour
(2004) state that although teaching is quite individual
work, an institution creates its own significance. It
does not matter whether loudly or quietly teacher
supports the university policy or contradicts with
it. Instructor supports that system which defends
the university. Our study shows that one-fifth
of research participants do not have an opinion
about the university autonomy. One tenth of them
think that autonomy is not necessary. This can be
explained by the fact that during the Soviet times the
link between university and the state was perverse,
the dialogue between universities and society was
missing (Putinaité, 2004). These deformations of
academic culture can be expressed by the teachers’
attitudes concerning university autonomy.

An ideologue of a higher education R. Barnett
(bapuerT, 1997) understands autonomy as
freedom which requires dealing with the general
aims of the whole society. In the point of view
of D. Churchman (2006), it is not possible to
avoid some kind of a compromise in a job as a
university professor. However there is not any
coordination between an individual motivation
and requirements of the social context. Lithuanian
physical education teachers positively evaluate the
statements describing their social role: teachers’
activities outside the university, their roles in the
education of socially active citizens capable of
expressing and defending their opinions.

CONCLUSIONS AND
PERSPECTIVES

The analysis of the relationship between
Lithuanian university physical education teachers
and the university revealed that physical education
teachers carry out three core professional roles:
scientific, educational, and social. The priority is
given to the educational function: preparation of
the text, study books, teaching materials, study
programs, arranging the vocational training events,
updating professional knowledge.

As we know physical education teachers
underestimate the connection between their
professional activity and the development of
the country’s economy. For this reason they
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underestimate the necessity of the preparation
of research methodologies and innovations for
commerce. They are more orientated to the applied
investigations and less to the fundamental research.

Fundamental investigations are the priority for the
teachers holding master’s degree. The teachers’
role is the education of socially active citizens
capable of expressing and defending their opinions.
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KUNO KULTUROS DESTYTOJU SANTYKIS SU UNIVERSITETU
KAIP MOKSLINE, EDUKACINE IR VISUOMENINE INSTITUCLJA

Giedré Rastauskiené', Vilija Kriauzaité?, Ilona Tilindiené'
Lietuvos kiino kultiiros akademija’, Kaunas, Lietuva
Lietuvos sveikatos moksly universitetas’, Kaunas, Lietuva

SANTRAUKA

Tyrimo pagrindimas ir hipotezé. Akademiné aplinka ipareigoja universiteto déstytoja derinti tris esmines
profesines funkcijas (moksling, edukacing, visuomening) ir igyti tokia profesing savivoka, kuri yra patraukli paciam
asmeniui, isiSaknijusi akademinés bendruomenés kultliriniame suvokime ir atitinka Siandieninés visuomenés
likes¢ius. Zinant, kad mokslo praktika suinteresuotuy bendruomeniy santyki su socialine aplinka suformuoja tikrovés
pazinimo btidai, Siuo tyrimu bandyta gilintis i kino kultiiros mokslo srities akademinés bendruomenés nuostatas.

Tikslas — atskleisti Lietuvos aukstyjy mokykly kiino kultiros déstytoju profesini santyki su universitetu kaip
moksline, edukacine ir visuomenine institucija.

Metodai. Rengdami nestandartizuota tyrimo klausimyna rémémés L. Paterson (2003) demokratinio intelek-
tualizmo raiskos Skotijos ir Anglijos universitetuose tyrimu. Sios autorés pozitirj papildéme savo teiginiais. Tiriamuyjy
nuostatos buvo interpretuotos neparametrinés statistikos metodais, gilintasi i mokslo laipsnio ir aukstojo mokslo
istaigos profilio jtaka.

Rezultatai. Atliktas tyrimas rodo, kad pagrindiniu profesinés veiklos prioritetu profesinés karjeros pradzioje
buvo ir islieka edukaciné veikla. Menkesnis prioritetas teikiamas mokslinei ir visuomeninei funkcijoms.

Aptarimas ir isvados. Lietuvos aukstyju mokykly praktiniy kiino kultiiros discipliny déstytojai, derindami
esmines profesines funkcijas (moksling, edukacing, visuomening), prioriteta teikia edukacinei funkcijai (vadovéliy,
studijy knygy, mokomosios medziagos rengimui, déstymui, studijy programy rengimui, profesinio kryptingumo
akcijy rengimui, studenty bendryjy kompetencijy ir ambicingumo ugdymui, profesiniy ziniy atnaujinimui baigusiems
aukstojo mokslo studijas asmenims) ir orientuojasi i taikomojo pobtidzio tyrimus, susijusius su moksline universiteto
funkcija — mokslo daktary rengimu.

RaktaZodZiai: aukstasis mokslas, mokslo profilis, universiteto déstytojo profesinés funkcijos.
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INFLUENCE OF CONCENTRATED POWER ENDURACE
WORKLOADS ON SPRINTERS’ FUNCTIONAL STATE

Rita Sadzeviciené, Viktoras Silinskas, Jonas Poderys
Lithuanian Academy of Physical Education, Kaunas, Lithuania

ABSTRACT

Research background and hypothesis. There are few studies about the variables of the duration of power-
endurance workloads and their total and residual effects.

Research aim was to evaluate the changes in the functional state indices of muscular and cardiovascular systems
while two training micro-cycles were designed to develop power-endurance abilities, and the third one was appointed
for active rest.

Research methods: Seven sprint athletes performed two micro-cycles of concentrated power-endurance type
loads and one micro-cycle was appointed for recovery. Three groups of indices were chosen: muscular power;
cardiovascular indices and indices of recovery. 12-leads ECG was registered during the Ruffier test and 30 s vertical
jumping tests.

Research results. Under the influence of two training micro-cycles using concentrated power endurance
workloads muscular power deteriorated and the recovery rate was individual. After two training micro-cycles the
effect of total fatigue caused an increased biological efforts to perform the locomotion task and cardiovascular
changes were more expressed than before training. Seven days was a too short period of time so that the changes in
the indices caused by total effect of training would return to the baseline values again.

Discussion and conclusions. Reduced abilities in the regulation of peripheral vascular tone after heavy
training could be compensated by the changes in the cardiac function, i. e. by an increase in systolic blood pressure.
Cardiovascular indices could be useful for describing changes in the functional state of athletes under the influence

of training.

Keywords: cardiovascular system, recovery, anaerobic load.

INTRODUCTION

he problem of increasing the efficiency of

I training has a few important aspects, and the
choice of physiologically appropriate means

is one of them (Stoboy, 1973; Giada et al., 1998;
Price et al., 2000; Trinktinas et al., 2001). The
analysis of the publications of few lasts decades
shows new qualitative changes in planning training
loads (Giada et al., 1998; Isurinas, Skliaras, 2001;
Karoblis, 2001). Various training macro-cycles for
solving a particular task are planned. Concentrated
power endurance micro-cycles and mezzo-cycles
are often planned during the preparatory period and
their effect on athlete’s performance still remains
the interest of sports science. It has been shown
that concentrated workloads of endurance and

power have a positive effects on the development
of capillary density in skeletal muscles, which
improves muscular blood flow (Bell eal., 2000;
Poderys, 2000). These changes in the cardiovascular
system (CVS) are very important as they strongly
impact the ability to recover and train using high
training workloads (Martienz Caro et al., 1999).
There are few studies about variables of the
duration of power-endurance workloads, total and
residual effects of training on the cardiovascular
system. The aim of this study was to evaluate the
changes of functional state indices of muscular and
cardiovascular systems while two training micro-
cycles were designed to develop power-endurance
abilities, and the third was appointed for active rest.
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RESEARCH METHODS

Seven athletes (age — 22.4 + 0.72 years; body
mass — 74 = 1.18 kg) training in sprint events
participated in the research. Their training mezzo-
cycle consisted of three micro-cycles: during two
micro-cycles athletes performed concentrated
heavy training loads of power-endurance type,
and the third micro-cycle was appointed for active
rest. The duration of a micro-cycle was 7 days,
mezzo-cycle — 21 days. Totally 3 assessments were
performed: before, at the 15" and at the 22" days of
the mezzo-cycle.

Three groups of indices was chosen for
the evaluation of s in the state of athletes: 1 —
muscular power indices (triple standing jump);
2 — CVS indices (arterial blood pressure(ABP):
systolic (S) and diastolic (D), heart rate (HR), JT-
interval and ST-segment depression taken from the
electrocardiogram (ECG)); 3 — indices of recovery
after testing the workload (,,T — systolic blood
pressure; |, T — indicator of blood pressure quality,
i. e. (S-D)/S; ,,T HR; |,T JT interval and ,,T —
JT/RR). During the research all participants of
the study performed a Ruffier functional test (30
squats per 45 s) and the 30 s vertical jumps test.
Twelve standard leads of ECG were registered
continuously by computerized ECG analysis
system “Kaunas—kriivis”.

Statistical analysis was carried out using SPSS
14.0 package for Windows. Standard statistical
methods were used to calculate means and standard
deviations (+ SD). A one-way analysis of variance
(ANOVA) was used to establish the differences

between the measurements. A significance level of
0.05 was used.

RESEARCH RESULTS

Performed training workloads of power
endurance type during first two micro-cycles
strongly affected muscular performance indices of
athletes. During the first assessment athletes were
able to show the result of 7.38 + 0.14 m in triple
standing jump. After two micro-cycles all athletes
without exception exacerbated their results. On
average the result in triple jump decreased by
0.21 £ 0.04 m (p < 0.05). The results of the third
assessment showed that three athletes (43% of
cases) improved their result in triple jump, i. e.
they jumped more than during initial assessment,
two athletes (28.5% of cases) jumped as much
as during the initial study, and the result of two
athletes (28.5% of cases) remained lower than
during the first assessment. On average, the results
of investigated group in the triple jump during the
third assessment did not differ significantly (p >
0.05) from the initial results. The obtained results
showed that muscular power indices unambiguously
deteriorated because the recovery after training
by when using concentrated heavy workloads of
power endurance type was individual.

The results of assessment of dynamics of CVS
functional indices showed that after two training
micro-cycles most of the registered parameters
significantly changed. Figure 1 presents the
mobilization of CVS while performing exercise
tests, i. e. the values of the registered indices
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at the end of Ruffier test and after 30-s vertical
jumps. Significant changes (p < 0.05) were found
in systolic and diastolic ABP responses to both
samples of testing workloads, however the pulse
pressure of ABP remained unchanged. Analysis
of registered ECG indices showed that the change
in JT/RR during testing workloads was more
expressed after two training micro-cycles than
during the first assessment (Figure 2). During the
third assessment, i. e. after recovery the changes in
JT/RR were close to the same as it was recorded
during the first assessment.

Figure 3 presents the data about the speed
of recovery of CVS indices (,,7). The results
obtained during the study showed that after two
training micro-cycles the recovery of the registered
ECG indices had statistically significant (p < 0.05)
changes. The results of the third assessment showed
that one micro-cycle designed for active recovery

was not enough for full recovery. The period of
time of only 7 days was too short for the dynamics
of ECG indices after dosed or maximal exercising
to remain slower.

DISCUSSION

Athlete’s body could be described as a complex
dynamic system (Korobeynikov et al. 2006), thus
changes in the functional state and the interplay of
various physiological mechanisms are so important
for sports science. All cardiovascular mechanisms
are interrelated in supplying oxygen and energy
to active tissue. The results in the changes of
ABP at the onset of exercising should be analyzed
by taking into account the principle of unity of
body functioning. Such changes of ABP can be
explained by changes in peripheral vascular tone.
It is known that regular physical activity positively
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affects (decreases) both systolic and diastolic ABP
not only at rest, but, according to some scientists,
alsoduring physical load as well (Keul et al.,
1989; Allison et al., 1999; Cornelissen, Fagard,
2005; Chakhunashvili et al., 2011). At first sight
similar athletes can responded to the same external
physical load with different reactions of CVS. The
reactions of systolic blood pressure in response
to the same charge can be significantly different.
This, of course, determines their different long-
term adaptation to the same external physical loads.
We have observed recovery of various degree of
ABP indicators during the active rest micro-cycle,
and according to average systolic and diastolic
blood pressure values of participants of the study,
recovery after testing workloads was not the same
as it was before training.

Power endurance workloads far less affected
the values of HR and JT-interval of ECG. The
smaller values in ST-segment depression after
two training micro-cycles could be explained as
a consequence of the increase in systolic blood
pressure.

The change of ratio JT/RR of ECG during the
testing provides information about the mobilization
of CVS during exercising (Vainoras, Jarusevicius,
1996; Poderys et al., 2005). The results obtained
during the study showed that the change of JT/
RR after two training micro-cycles was more
expressed than during the first assessment. This
shows that there was more mobilization of CVS in
both cases, i. e. while performing a dosed Ruffier
test and maximal anaerobic 30-s vertical jumps
test. This could be explained as an effect of total
fatigue and increased biological efforts to perform
the locomotion task.

The speed of recovery of ECG indices after
testing workloads was assessed by halves of periods
(%2T). These halves of periods of recovery could be

treated as the index of velocity in metabolic flow of
processes (Vainoras, Jarusevicius, 1996). We found
that active rest micro-cycle after training was too
short so that the changes of indices, caused by total
effect of workout, would return to the baseline
values again. This means that concentrated power-
endurance workloads strongly affect the athlete’s
body functions and therefore must be scheduled
earlier than 3 weeks before competitive activities
or applied during preparatory training period.
Although high power-endurance loads inhibit
strength development (what was confirmed by
others and in this our study as well), they stimulate
an increase of capillary density in muscles (Bell et
al., 2000). It is very important because these long-
term adaptational changes are the basis for fast
adaptation to heavy training loads and athlete’s
ability to recover and perform in the next training
session.

CONCLUSIONS AND
PERSPECTIVES

1. Under the influence of two training micro-
cycles of concentrated power endurance workloads
muscular power deteriorates and recovery rate is
individual.

2. Reduced abilities in the regulation of
peripheral vascular tone after heavy training could
be compensated by changes in the cardiac function,
i. e. by an increase of systolic blood pressure.

3. Cardiovascular indices such as halves of
periods of recovery (2T) in heart rate, arterial
blood pressure, JT interval and in ratio JT/RR
could be appropriate indices for describing changes
in the functional state of athletes under influence
of training.
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FUNKCINES BUKLES RODIKLIU KAITA TAIKANT JEGOS
ISTVERMES KRUVIUS

Rita Sadzeviciené, Viktoras gilinskas, Jonas Poderys
Lietuvos kitno kultiros akademija, Kaunas, Lietuva

SANTRAUKA

Tyrimo pagrindimas ir hipotezé. Skirtingos trukmés jégos iStvermes fiziniy kriiviy suminis ir liekamasis
poveikiai Sirdies ir kraujagysliy sistemai yra mazai nagrinéti.

Tikslas — nustatyti lengvaatleéiy raumeny, Sirdies ir kraujagysliy sistemy funkcinés biiklés rodikliy kaita
mezociklo metu, kai sportininkai du mikrociklus atlieka didelius jégos iStvermés kruvius, o trecia skiria aktyviam
poilsiui.

Metodika. Funkciné biuiklé vertinama pagal tris rodikliy grupes: 1 — raumeny funkcinio pajégumo (trisuolis
i§ vietos); 2 — SKS funkcinés biiklés (arterinio kraujo spaudimo rodikliai); 3 — organizmo atsigavimo po fizinio
kriivio. Tyrimo metu visi respondentai atlikdavo modifikuota Rufjé fizinio krivio ir anaerobinio kriivio méginj
(30 s vertikalus Suoliai didziausiomis pastangomis). Dvylika standartiniy EKG derivacijy buvo registruojama ir
analizuojama kompiuterine EKG analizés sistema ,,Kaunas—kriivis®.

Rezultatai. Raumeny funkcinio pajégumo rodikliai vienareikSmiskai blogéja tada, kai du mikrociklus sportininkai
atlieka didelés apimties jégos iStvermés kriivius, o atsigavimo greitis po $iy fiziniy kraviy yra individualus. Dél
didelés apimties jégos iStvermeés kriiviy sumazéjusios periferiniy kraujagysliy tonuso reguliavimo galimybeés yra
kompensuojamos centrinio kraujotakos organo Sirdies funkcija — sistolinio kraujosptidzio padidéjimu. Sirdies ir
kraujagysliu sistemos funkciniai rodikliai (SSD, AKS, elektrokardiogramos JT intervalo ir intervaly JT/RR santykio,
atsigavimo pusperiodziai (Y2T) po fizinio kriivio méginio) rodo organizmo funkcinés biiklés pokycius ir teikia
informacijos apie suminio bei lickamojo nuovargio pozymius.

Aptarimas ir iSvados. Raumeny funkcinio pajégumo rodikliai vienareikSmiskai blogéja tada, kai du mikrociklus
sportininkai atlieka jégos iStvermés krivius, o atsigavimo greitis po Siy fiziniy kriiviy yra individualus. Sumazéjusios
periferiniy kraujagysliy tonuso reguliavimo galimybés yra kompensuojamos centrinio kraujotakos organo Sirdies
funkcija — sistolinio kraujospiidzio padidéjimu.

RaktaZodzai: Sirdies ir kraujagysliy sistema, atsigavimas, anaerobinis kriivis.
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CHANGES IN PHYSICAL FITNESS AMONG HIGH GRADE
SCHOOLGIRLS

Oksana Smirnoviené!, Rita Sadzeviciené?, Edita Maciulevi¢iené?
,, Nemunas *“ Secondary School', Kaunas, Lithuania
Lithuanian Academy of Physical Education’, Kaunas, Lithuania

ABSTRACT

Research background and hypothesis. During the last five years Lithuanian long-term research related to the
peculiarities of changes in physical fitness among 10-12%-grade schoolgirls has not been found. Other research
in Lithuania showed negative tendencies of physical fitness changes of Lithuanian schoolchildren and prevailing
sedentary lifestyle.

Research aim was to determine peculiarities of change results in physical fitness among Kaunas schoolgirls
(10-12" grades).

Research methods. The present research included 10"-grade schoolgirls (n = 244) of Kaunas city who were at
school during the research and were able to perform the necessary Eurofit tests: 10 X 5 m Shuttle run, Standing Broad
Jump, Sit ups in 30 seconds, 20 m endurance Shuttle run.

Research results. Changes in results of Eurofit tests performed from 10® grade autumn to 12% grade spring were
different. Results of girls (10—12%-grade) in 10 x 5 m shuttle run test did not change (p > 0.05). Results of standing broad
jump improved significantly in Grade 11 (p < 0.05). Results in 20 m endurance shuttle run test improved in Grade 12
(p < 0.05). Results in Sit ups in 30 seconds test improved in spring. Significant differences were found between 10 and 12°-

grade schoolgirls spring Sit ups in 30 seconds test results, and 10 and 11®-grade autumn results.
Discussion and conclusions. Comparison of physical fitness of 10 and 12%"-grade girls showed that it improved
only in 20 m endurance shuttle run, in the 11" grade explosive strength of schoolgirls significantly improved.

Keywords: changes in physical fitness, Eurofit tests, physical characteristics.

INTRODUCTION

and healthy lifestyle. Understanding
physical fitness and knowledge of
physical characteristics help children educators
to successfully prepare the younger generation
for happy life. That should help understand and
improve schoolchildren themselves (Jaras, 1999;
Puisiené, 2004; Skurvydas et al., 2006).
Decreased physical activity, high static loads
and the resulting poor posture can affect the
structural and functional changes in the growing
human organism. Children grow and develop
until their maturity, and during this complex
process special and important changes take place
in their organisms. Extremely important for child

Physical fitness is an integral part of health

development are teenage years when the child
begins to mature sexually because during this
period tumultuous changes in all body systems
take place. Exactly during this period the bodies
of boys and girls sensitively react to loads. So, high
physical loads at this age can disturb harmonious
development of children (Tutkuvieng, 1995).
Measurements of physical fitness, access
to information about the observed results and
suggestions for improving physical fitness would
motivate schoolchildren to come to the gyms more
often, use sports equipment, do exercises in the fresh
air, increase their physical activity, and thereby enrich
their lives and improve their health (Volbekiene,
Kavaliauskas, 2002; Corbin, Lindsey, 2007 ).
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During the last five years Lithuanian long-term
research related to the peculiarities of changes in
physical fitness among 10-12"-grade schoolgirls
has not been found. Other research in Lithuania
concerning physical fitness of schoolchildren in
Lithuania were on physical activity and physical
self-study  (Volbekiené, Kavaliauskas, 2002;
Batutis, 2003; Baubliené, 2003; Mozuriené,
Volbekien¢, 2006). Negative tendencies in the
changes physical fitness among Lithuanian
schoolchildren and prevailing sedentary lifestyle
were determined.

The aim of the study was to determine the
peculiarities of changes results in physical fitness
result among Kaunas schoolgirls (10—-12" grades).

RESEARCH METHODS

Research object. The present research
included 10" grade schoolgirls of Kaunas city who
were at school during the research and were able
to perform the necessary Eurofit tests. The same
girls took part in all their studies, from the 10™ to
the 12" grades. The total amount of subjects was
244, we used the data of 230 girls as 14 girls did
not complete the study due to illness, injury, or
moving to another school. This group included the
girls who had participated in sports activities for
more than 1 year before (n = 47) or during (n = 38)
the research period.

Organization of the research. The research
was conducted in four secondary schools in
Kaunas. The research was conducted from 2006 to
2009. The data were collected 2 times during the
school year — in September and May. Long-term
research from the 10" grade autumn to the 12"
grade spring was conducted.

There were two weekly physical education
lessons at school. During these lessons the testing
was carried out. Researchers encouraged to perform
the test accurately, quickly and consistently. The
girls were not allowed to carry out preliminary test
trials if test instructions did not include that. Eurofit
tests for agility, explosive strength of leg muscles,
strength endurance of waist muscles, endurance
were carried out. The following tests were used:

» for running speed and agility — 10 x 5 m

Shuttle run;
» for explosive leg power — Standing Broad
Jump;

* for trunk strength — Sit ups in 30 seconds;

» for cardiorespiratory endurance — 20 m

endurance Shuttle run.

For testing Eurofit proposed test sequence was
taken into account (during one physical education
lesson the tests included Standing Broad Jump, Sit
ups in 30 seconds, 10 x 5 m Shuttle run. During
the next lesson the girls performed 20 m endurance
Shuttle run). Between the tests we made the
necessary breaks in order to allow the organisms
of children to recover (Volbekiené, Kavaliauskas,
2002).

Statistical analysis. All calculations were
performed using ,,Microsoft Excel 2007 program.
The averages of tests, their standard deviations
and percentage values were calculated for each
investigated group. Reliability of result differences
was assessed by Student’s ¢ test. Statistical
significance in this investigation was set at p <0.05.

RESEARCH RESULTS

Research data showed that results of explosive leg
power in 10"—12% grade girls were lower compared to
the results of same test for Lithuanian girls in 1992 and
2002. Therefore, running speed and agility, trunk
strength, cardiorespiratory endurance were better
developed in our tested cohorts.

The change in the result of Eurofit tests performed
from 10™ grade autumn to 12" grade spring were
different. Results of girls (1012 grade) in 10 x 5 m
shuttle run test did not change (p > 0.05). Results of
standing broad jump improved significantly in Grade
11 (p < 0.05) (Figure 1). Results in 20 m endurance
shuttle run test improved in Grade 12 (p < 0.05)
(Figure 2). Sit ups in 30 seconds test results showed
the tendency of improvement in spring. Significant
differences were between 10 and 12%-grade spring Sit
ups in 30 seconds test results compared to 10 and 11
grade autumn results (Figure 3). However, comparing
the 10" grade better results (which were reached in
spring) with the 12" grade results, we did not define
any changes.

We made a comparison of results of girls (from
10 to 12 grade) in physical fitness tests as well
(Figure 4). As a starting point we used autumn
results of Grade 10. We can see that the biggest
changes were in cardiorespiratory endurance
results, in 12" grade spring they were better by
6.06%. Figure 4 shows that among girls’ results of
three physical fitness tests performed in 11" grade
autumn, comparing them wit the 10" grade autumn
level, only Standing Broad Jump results improved
by 4.36%. Results of 10 x 5 m Shuttle run remained
the same (not more then 1.5%).
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DISCUSSION

Physical characteristics develop during the
whole school age, but not at the same rate. Each
physical characteristic has critical periods of
development when its development is the most
effective. The final formation of individual human
organs and systems has different ending points
(Ivaskien¢é, 2002). During maturation mobility
increases speed, strength, accuracy, coordination
and stamina of children. Interestingly, mobility
matures in such sequence: “from the head towards
the feet”, i. e. first maturation is observed in
muscles which are closer to the axis centre and
then muscles of limbs, “from whole to parts”, i. e.
first movements mature and then the separate parts
of body (Neumann, 2002). Total efficiency and
development of individual physical characteristics

of the girls stabilize at the age of 13—14 years, i. e.
when they matured sexually (Malina et al., 2004).
This phenomenon can be explained by increased
weight (especially adipose tissue) and decreased
movement (Volbekiené, Gricitte, 2007). There
is also research (Malina et al., 2004), claiming
that such consistent pattern of development of
girls’ mobility does not depend on race or on the
environment. Presumably, this female peculiarity
of maturation with its related deleterious effects
(obesity, decline of physical fitness, etc.) can only
be compensated by increased movement (special
training, intensive physical exercises).

Our research showed that in the 10—12t" grades
significant changes were found only in the results
of endurance test. In the 11" grade we found
improvement in explosive leg power and fluctuation
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Figure 3. Changes in Sit ups in 30 seconds
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in the results of trunk strength. Comparing our
findings with the ones by other authors we can see
similar results. The research carried out with the
girls of the eleventh grade showed that without
additional special physical education program
indicators of 11" grade schoolchildren physical
characteristics during the school year remained the
same (Ivaskiené, Meidus, 2007). Girls’ physical
abilities more or less linearly improve from 6 to
14 years. Strength endurance of trunk muscles
improves up to 14 years, and later it remains at the

similar level (Malina et al., 2004). Girls’ results
of standing broad jump, which reflect explosive
leg power, increase linearly up to 14 years. After
14 years of age, indicators of explosive leg power
improve but at a slower rate (Malina et al., 2004).
Agility of girls starts to improve from 5-8 years
to 13—14 years, in older age the results of agility
improve very slightly (Malina et al., 2004). In this
case, our research revealed significant changes in
the girls’ agility results. Agility of girls from 10—
12™ grades spring never changed more than by 2%.
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Capability of girls’ cardiovascular system
increases from 7 to 17 years of age, and during this
period it increases more than twice (Armstrong,
Welsman, 1994; Malina, Katzmarzyk, 2006). Our
research also shows that girls’ cardiorespiratory
endurance improves. The last change was the
highest than the one in other tests ever carried out,
and it was 9.72%.

Slowdown or stabilization of physical fitness
indicators is related to biological changes during
girls’ maturation (i. e. sexual maturation, fat
accumulation and body composition changes)
or it is related to cultural factors (i. e. changes
in social needs and expectations, pressure of
contemporaries, lack of motivation or lack of

opportunities to engage in physical activity-related
activities). The interaction of biological and cultural
factors influences the indicator curves (Malina et
al., 2004; Volbekiené, Griciate, 2007).

CONCLUSION AND
PERSPECTIVES

Comparison of physical fitness of the 10" and
12" grade girls, shows that it improves only in 20 m
endurance shuttle run, in the 11" grade explosive
strength significantly improves. Further research is
needed to determine the results of physical fitness
influencing factors and find ways to encourage
girls in high grades to improve physically.
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VYRESNIUJU KLASIU MERGAICIU FIZINIO
PAJEGUMO KAITA
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SANTRAUKA

Tyrimo pagrindimas ir hipotezeé. Lietuvoje per pastaruosius penkerius metus 10—12 klasiy mergaiciy fizino
pajégumo kitimo ilgalaikiy tyrimy nepavyko rasti. Netiesioginiai §iy ypatumu tyrimai parod¢, kad Lietuvos
moksleiviy fizinio pajégumo kitimas turi neigiamy tendencijuy ir tarp moksleiviy vyrauja sédima gyvensena.

Tikslas — nustatyti Kauno miesto mergaiciy fizinio pajégumo rezultaty kitimo ypatumus 10-12 klaséje.

Metodai. Tirtos Kauno miesto 10 klasés mergaités (n = 244), tyrimo metu buvusios mokykloje ir galin¢ios
atlikti reikiamus Eurofito testus. Duomenys buvo registruojami 2 kartus per mokslo metus — rugs¢jo ir geguzes
ménesiais. Ilgalaikis tyrimas pradétas 10 klasés rudeni ir tesési iki 12 klasés pavasario. Moksleivés atliko Eurofito
testus (10 x 5 m bégimo Saudykle, Suolio { tolj i§ vietos, ,,Séstis ir gultis®, 20 m iStvermés bégimo Saudykle).

Rezultatai. Nuo 10 klasés rudens iki 12 klasés pavasario mergaiCiy skirtingy Eurofito testy rezultaty kaita buvo
nevienoda. Tyrimas parodé, kad 10—-12 klasése reikSmingai pakito tik iStvermés testo rezultatai, o 11 klas¢je pastebétas
staigiosios jégos pageré¢jimas ir liemens jégos rezultaty svyravimas.

Aptarimas ir isvados. Lyginant 10 ir 12 klasiy mergaiCiy fizini pajéguma nustatyta, kad jis pageréja tik atliekant
20 m Saudyklinio bégimo testa, o 11 klaséje reikSmingai pageréja staigioji jéga.

RaktaZodZziai: fizinio pajégumo kaita, Eurofito testai, fizinés charakteristikos.
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ABSTRACT

Research background and hypothesis. The number of studies examining moral issues in sport has increased
but we still lack research about actual behavior of athletes during the match. It was hypothesized that players and
coaches’ behavior would differ in relation with players’ age, course and the final outcome of the match.

Research aim was to explore the manifestation of observed prosocial and antisocial behaviors in a basketball
match.

Research methods. Data were collected using observation technique. 40 games were observed in the two age
groups: 13—14 and 17-18-year-old players.

Research results. Younger players more often than the older ones demonstrated respect to the referee (p = 0.05),
but older players showed respect to opponents more often (p = 0.01). In the second half of the game players quarreled
with referees more often than at the beginning of the game (p = 0.001). When the difference in the final outcome of
the game was less, athletes were more often angry with each other (p = 0.001) and cursed more often (p = 0.034).
Coaches working with younger players showed disrespect to them more often (p = 0.02).

Discussion and conclusions. Research partly confirmed the hypothesis that younger basketball players more
often demonstrated prosocial behavior during the game. Antisocial behaviors of players were more common in the
second half of the match and when the difference in the final result was less. Research did not confirm the fact that
coaches who worked with older players demonstrated more antisocial behavior and that such behavior was more

common when there was less difference in the results of the match.

Keywords: basketball players and coaches’ behavior assessment, moral behavior in sport, players’ age, course

of the game, final outcome of the game.

INTRODUCTION

port may be described as a unique moral

context encouraging  adaptations in

participants’ moral reasoning (Bredemeier,
Shields, 2001). Thus, in the last years the number
of studies examining moral issues in sport has
increased. The studies deal with judgments about
the legitimacy of injurious acts, moral intention
(Vallerand et al., 1992), moral judgment, intention,
and behavior as indicators of moral functioning
(Kavussanu, Ntoumanis, 2003), sports participants
and nonparticipants’ moral maturity, considering
both sport and life moral reasoning (Bredemeier,
Shields, 2001), athletes own sportspersonship

attitudes, the perceived collective norms of the
team, perceptions of the behavior of coaches and
spectators (Shields et al., 2007), effects of goal
orientations and perceived motivational climate
on prosocial and antisocial behavior (Kavussanu,
2006).

Since moral behavior has been typically
defined as low frequency of engagement in negative
social behaviors, in some studies athletes have
been presented with moral dilemmas describing
cheating or aggressive behaviors likely to occur
during a game, and they were asked to report
the frequency of engagement in these behaviors
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during a specified period of time (Kavussanu,
Ntoumanis, 2003). This suggests that the studies
dealing with athletes’ behaviors highlight
problems of aggression in sport. Although all
these studies expand our understanding of moral
behavior in sport, they still have some limitations.
One of them refers to overwhelming emphasis on
negative social behaviors. But as some scholars
suggest, “full representation of social conduct in
sport can only be achieved if both positive and
negative social acts are examined ” (Kavussanu et
al., 2006, p. 327). Referring to this consideration
we claim that it is important to investigate positive
and negative social behavior in the sport context.
We will use the terms prosocial and antisocial
behaviors to refer to positive and negative acts
respectively. Prosocial behavior has been defined
as voluntary behavior intended to help or benefit
another individual (Eisenberg, Fabes, 1998).
Antisocial behavior has been defined as voluntary
behavior intended to harm or disadvantage another
individual (Fisenberg, Fabes, 1998). Recent
research has revealed two factors representing
prosocial behavior (prosocial with teammates and
opponent) and two factors representing antisocial
behavior (antisocial with teammates and opponent)
(Kavussanu, Boardley, 2009).

Another limitation of studies examining moral
behavior in sport is that moral behavior has been
judged exclusively by athletes or coaches’ reports
rather than actual behavior. Thereby it is important
to assess actual athletes’ behavior during the
game. Research of this kind is topical as all sports
competitions are different — they are a complicated
dynamic system (Lebed, 2007) the process of
which mostly depends on the decisions made by
competitors, especially their coaches, in a specific
context. Only some studies investigated actual
behavior within the sport context. Researchers
have observed prosocial and antisocial behaviors of
football players of different age and they established
that prosocial behavior was less common among
players of older age (Kavussanu et al., 2006). It has
also been established that losing teams use more
aggression during a match (VaezMousavi, Shojaei,
2005 b). A tendency has been observed that away-
from-home team is more aggressive when they are
losing (Jones et al., 2005).

Summing up we can claim that there is still a
lack of research about actual behavior during the
match as the existing studies are more oriented to
the evaluation of aggression. Besides, the findings

of the present studies raise more unanswered
questions: how athletes’ behaviors change in the
course of the match and how they differ according
to the outcome of the match. Thus, the aim of
our research was to explore the manifestation of
prosocial and antisocial behaviors of athletes during
a basketball match. While analyzing athletes and
coaches’ behaviors during the match we checked
several hypotheses which specified our research
aim: (H1) younger basketball players more often
demonstrate respect to referees and opponents
compared to the older players, (H2) antisocial
behaviors of basketball players are more common
in the second half of the match, (H3) the smaller
the difference in the results at the end of the match,
the less respect to the opponents and the referee’s
decisions is observed, and (H4) coaches who work
with older basketball players demonstrate more
disrespect to players and referees during a match,
and such behavior is more common when there is
less difference in the results of the match.

RESEARCH METHODS

While planning our observations we aimed
at defining variables linked to our research
object. Thus we carried out pilot observations of
two matches where we determined preliminary
behavioral patterns which could be attributed
to the behavior we were interested in. The list of
behavioral patterns was given for the evaluation
to two basketball coaches training children.
According to their suggestions the preliminary list
was corrected, 1. e. several actions of athletes which
had not been recorded during our pilot observation
were added to the list. In this way we distinguished
two groups of behavior, i. e. we compiled lists of
actions that could be attributed to prosocial and
antisocial behavior.

Referring to those changes we made up an
observation protocol and then observed two
matches. During the observation the coach’s
actions were given attention. We noticed that it was
during the match when the coach demonstrated
disrespect to athletes, i. e. the coach shouted at them
(e. g. “move on, or you will be running the whole
training session”), athletes were incorrectly dubbed
(e. g. “asshole”, “don’t you hear, idiot”). Coaches
also showed disrespect to referee’s decisions when
they started arguing with them, contradicted to
them and used obscene words. For this reason we
included such actions into our observation protocol.
It should be noted that actions of players (bench)
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who were not on the court during the game were
not recorded. All in all there were 24 observable
variables on the protocol.

The third phase of the research included
the analysis of the observation findings aiming
at assigning actions to prosocial or antisocial
behavioral patterns. The evaluation of prosocial
behaviors of  basketball players allowed
distinguishing the following factors: players’
respect to referees (compliance with a foul,
compatibility with other referee’s decisions),
respect to competitors (athletes’ apologies after
unauthorized actions against an opponent, help
when they fall on the ground), and the etiquette
of the game (such actions as greeting before and
after the game, congratulating a teammate on
making a successful shot or passing the ball).
It should be noted that while distinguishing the
last factor, the etiquette of the game, we referred
to the studies by other researchers (Wells et al.,
2008), who evaluated such actions as the ones
mentioned above as elements of game etiquette.
Evaluating the antisocial behavior of athletes we
distinguished the following groups: disrespect
to referees (noncompliance with a foul, objection
to other referee’s decisions), anger (being angry
with teammates and competitors), conflicts using
physical force (pushing teammates or opponents),
physical aggression against an opponent, i.e.
actions aiming at achieving certain goals but
the outcome of which is usually a foul (e. g. the
player bars the way, trips the opponent up, etc.).
A separate group of antisocial behavior included
obscene vocabulary used by athletes. Antisocial
behavior of coaches was evaluated as three groups
of actions: disrespect to athletes (shouting at them,
calling incorrect names), disrespect to referee’s
decisions (arguments with referees, commenting
their decisions) and obscene vocabulary of referees.

In order to measure reliability of the data we
estimated inter-observer reliability which was
based on the scores of two or more observers
who recorded the same information while
simultaneously and independently observing the
same individual or group behavior (Sattler, Hoge,
2006). Although several procedures are available
for measuring inter-observer reliability, we applied
percentage agreement calculation. We carried out
five control observations when the match was
observed by two observers. Then we evaluated
the percentage agreement of data recorded by
both observers. As the observation took place

directly during the match recording behaviors on
the protocol, and not watching video-recorded
materials, so we did not seek that the agreement
was necessarily 100%. Five cases of behavior were
agreed upon 100%, two cases — no less than 95%,
eight cases — in between 90-95%, and all other
cases — up to 90%, but no less than 86%.

Research participants. The chosen research
participants were teams of schoolchildren
participating in one Lithuanian pupils’ basketball
tournament. The organizers of the tournament
were informed about the research, and their consent
to observe the matches was received. It should be
noted that the tournament included 81 teams of
pupils of different age. We chose the age groups
of 13—14 and 17-18 years, the schoolchildren of
which played in 43 teams in this tournament. We
observed 17 teams in 40 games. Twenty games
were observed in the age group of 13—14-year-old
children (8 teams), and 20 games — in the group of
17-18-year-old players (9 teams). Observation took
place in 2008.

Statistical analysis. Analysis was conducted
using statistical package SPSS for Windows 13.0.
We registered the number of cases of behaviors
during the whole research as well as the mean
values per one game. Student’s ¢ test was applied
to verify the hypothesis about the differences
in athletes and coaches’ behaviors in the aspect
of basketball players’ age. One-way ANOVA
was applied to check the hypotheses about the
differences in athletes and coaches’ behaviors
depending on the final result of the match, the
differences in behaviors in the first and the second
halves were assessed using Paired — Samples ¢ test.
Correlations between the variables of the research
were estimated calculating Pearson’s correlation
coefficient. Statistical significance of differences
was set at p < 0.05.

RESEARCH RESULTS

Our research revealed that during a match the
mean frequency value of prosocial behaviours
demonstrated by basketball players was 60.30
(SD = 14.79) times, and the mean frequency value
of antisocial behaviours — 40.20 (SD = 15.90) times.
The assessment of separate behaviours showed that
on average basketball players showed respect to a
referee 48.58 (SD = 12.28) times a match, thanked
their teammates 11.43 (SD = 6.32) times and they
demonstrated respect to their opponents only 0.3
(SD = 0.56) times. The evaluation of antisocial
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behaviours revealed that during a game the
basketball players contradicted to the referee 4.90
(SD = 4.69) times on average, they got angry with
other players 0.65 (SD = 1.02) times, demonstrated
physical aggression 23.48 (SD = 9.59) times and
used obscene words 6.53 (SD = 5.48) times. The
coaches shouted at athletes and abused them3.05
(SD = 3.24) times, used obscene words 1.38
(SD = 2.65 times and quarrelled with referees 0.63

(SD = 0.83) times.

We did not establish any differences in athletes
and coaches’ behaviors in the aspect of basketball
players’ age (Table 1). But it should be noted that
a tendency was observed showing that athletes
tended to demonstrate unfair behaviors in the
second half of the game (p = 0.06). Analogous
antisocial behavior was more common in those
games which ended at a difference less than 10

points (F =5.98; p =0.02).

The analysis of athletes of different age and
their coaches’ behaviors during the match revealed
more differences (Table 2). Younger players more
often than older players demonstrated respect to
the referee (t = 2.03; p = 0.05), but older players
(though such cases are seldom in general) showed

respect to opponents more often (t

= -2.58;

p = 0.01). Speaking about antisocial behaviors
we should note that older players cursed more
often during the game (t = -3.74; p = 0.001). We
observed a tendency that more often they disagreed
with the referee’s decisions. However, coaches
working with younger players showed disrespect

to them more often (t = 2.37; p = 0.02).

Our findings showed that in the second half
of the game basketball players quarreled with
referees more often than at the beginning of the

game (t = 3.72; p = 0.001). Our observation showed
that when the difference in the final outcome of the
game was less, athletes were more often angry with
each other (F = 43.72; p = 0.001) and cursed more
often (F = 4.82; p = 0.034). We found a tendency
that coaches were more often angry with players
and used obscene words when the game ended with
a bigger difference in points.

Significant correlations were found between
athletes’ contradictions to referees and their anger
(r = 0.68; p < 00.1), conflict behavior (r = 0.54;
p < 0.01) and physical aggression (r = 0.59,
p <0.01). By analogy, athletes’ anger was linked to
physical aggression (r = 0.32; p < 0.01) and the use
of obscene vocabulary (r = 0.40; p <0.01). Negative
correlation was established between the use of
obscene words by basketball players and their
respect to referees (r = —0.40; p < 0.01). We also
found a negative correlation between the players’
actions that could be attributed to the etiquette of
the game and obscene words used by the coach
(r=-0.37; p < 0.05) as well as players getting into
conflicts and coaches’ disrespect to the referees
(r=10.42; p <0.01).

DISCUSSION

Analyzing the data of basketball players’
behaviors in different age groups during the match
we established that the firsthypothesis of our research
was only partly conformed. We hypothesized
that younger players would demonstrate respect
to referees and opponents more often than their
older counterparts. Observation data indicated that
younger players more often agreed with the referees’
decisions, but they more seldom demonstrated

Table 1. Absolute and mean frequency values of basketball players and coaches’ behavior during the game in the aspect of the players’

age, the course of the game and final result

Basketball players and coaches’ behavior
R h .. " Prosocial behavior of Antisocial behavior of Antisocial behavior of
esearch participants basketball players basketball players basketball coaches
N M (SD) N M (SD) N M (SD)
13—14-year-old players 1315 62.62 (12.59) 790 37.62 (11.75) 113 5.38 (3.83)
17-18-year-old players 1097 57.74 (16.88) 818 43.05 (19.38) 89 4.68 (6.04)
First half of the game 1190 29.75 (7.33) 771 19.28 (7.85) 107 2.68 (3.03)
Second half of the game 1222 30.55 (8.66) 837 20.93 (8.88) 95 2.38 (2.42)
The final result dlfferls in less than 853 60.92 (14.57) 673 48.07 (12.86) 57 371 (3.95)
10 points
The final result differs in 10 points 1559 59.96 (15.18) 935 35.96 (15.92)* 150 5.77 (5.38)
and more

Notes. 1 — Fifteen matches ended with a less difference than 10 points, and 25 matches — 10 points and more. The absolute values show the
total number of registered actions in all matches observed. * — statistically significant difference (p < 0.05) comparing expressions of basketball

players’ antisocial behavior despite their final results.
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respect to opponents. By analogy, older basketball
players more often quarreled with referees and
used obscene words in this way showing their
dissatisfaction with the course of the game. It should
be noted that other researchers who investigated
athletes (football players) of similar age established
that older than 15-year-old players demonstrated less
prosocial behavior than their younger counterparts
(Kavussanu et al., 2006). So why older basketball
players demonstrated more respect to opponents
(though such behavior is rather seldom in general)?
This can be explained by the findings of other
researchers who observed a different tendency to
the ones mentioned above, i.e. prosocial behavior
was more common to older basketball players (it
should be noted that the subjects were younger
compared to the ones in the previously mentioned
study) (Arthur-Banning et al., 2009). Researchers
explained such facts by the greater number of points
earned when the players had more possibilities
to express gratitude to their teammates for
successful actions. Similarly, we suggest that older
basketball players more often demonstrate respect
to opponents apologizing for their fouls because at
an older age their fouls are ruder compared to the
ones of younger players. We also believe that such
situations are often discussed in the teams, and
older players are more aware of their appropriate
behavior under certain conditions. This would also
explain the fact that older players more often greet
their opponents before and after the game. Besides,
older players greet the referees, which is absolutely
uncharacteristic of younger players.

Research showed that in the second half of
the game basketball players demonstrated more
antisocial behavior and this confirmed our second
hypothesis. Those results are of no surprise because
in the course of the game the tension increases, and
this is related to anger and more discussions with
referees. Other researchers (Coulomb, Pfister, 1998)
have also found that in the second half of the game
cases of hostile aggression are more common, and
it usually manifests in anger outbursts.

The analysis of basketball players’ behavior in
the aspect of the final result confirmed our third
hypothesis. More antisocial behavior was observed
in those matches that ended in less than ten-point
difference. This difference was influenced by
more common cases of anger, obscene language
and contradictions to referees’ decisions. These
results could be expected as little difference in
points testifies persistent sports duel, and each
unfavorable decision of the referee or unsuccessful

attack as well as certain opponents’ actions can
stimulate the players to react more sensitively.

The analysis of the coach’s behavior revealed
only some tendencies which in essence did not
confirm our hypothesis that incorrect behavior
and quarrels with referees were more common to
those coaches who trained older basketball players
and such behavior could be more often observed
during a tighter game. We established that coaches
working with younger players more often called
them incorrect names and shouted at them. On the
other hand, coaches working with older players
more often used obscene vocabulary. We found an
opposite tendency to our hypothesis — coaches were
angrier with players and referees and more often
use obscene words when the game ended in more
than 10-point difference. Besides, our research
showed that coach’s disrespect to referee’s decision
correlated to athletes’ threats to other players. We
can draw a conclusion that inappropriate behavior
of coaches can encourage inappropriate behavior
of their trainees. This supposition has been partly
confirmed by other studies which suggest that
aggressive verbal communication of coaches
determine unfair behaviors of athletes (Hassandra
et al., 2007) and that there is a link between the
coach’s behavior during the game and the level of
athletes’ aggressiveness (VaezMousavi, Shojaei,
2005 a). While evaluating the influence of the
coach on athletes’ behavior, it should be noted that
athletes’ well-being and performance are not so
much affected by the coach’s manner of speaking,
but by nature of the information forwarded
(Vargas-Tonsing, 2009). This information can
differ greatly. It has been established that during
the game the coaches most often give instructions
what to do, they praise athletes more seldom, and
sometimes they keep silent (Cushion, Jones, 2001).
It should be noted that being silent can have a
certain meaning.

Though the research data mentioned above
suggest that the coach makes influence conveying
certain models of behavior to the trainees during the
match, some aspects still need consideration. The
coach not necessarily has to be polite and friendly to
athletes, and the angry tone of voice not necessarily
should be evaluated negatively. In the development
of athletes’ fair behaviors the coach should be
more an educator and not a friend (Ciairano et al.,
2007), and not only talk about fair behavior, but
demonstrate it leading by example. Such behavior
would mostly affect athletes’ behaviors more than
simple talking (Arthur-Banning et al., 2009). Thus
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it is natural that during the game the coaches
might lose their temper, be angry with athletes
and referees, but they should not exceed a certain
threshold and use words that should not be used
working with children. The coaches should not
use obscene vocabulary either. On the basis of this
research we could recommend that while training
would-be coaches and counseling already working
coaches much attention should be paid to the culture
of language and the educational impact of verbal
communication on the work with children. Some
research data show that up to 70% of children
younger than 13 years old leave sorts activities
(Arthur-Banning et al.,, 2009). There are many
reasons for that, but among them is the atmosphere
of justifying unfair behavior in the team.

CONCLUSIONS AND
PERSPECTIVES

The present research not only revealed some
tendencies of children athletes and coaches’

behavior, but also indicated the perspectives
for further research. Older basketball players
more seldom agree with referees’ decisions, but
they more often show respect to opponents than
younger players. Generally quarrels with referees
and anger, obscene words are more common in
the second half of the game and in those games
which end with a smaller difference in points.
More often the coaches demonstrate disrespect to
younger players, and they argue with referees more
in the second half of the game. Continuing similar
research it would be appropriate to evaluate the
behavior of the coach of a winning and a losing
team. Besides, evaluating the behaviors of coaches
in the course of the game, especially their verbal
communication, it would be useful to compare
male and female coaches. This study was limited
to observation of negative behaviors of coaches,
but in the future positive behaviors should also be
studied. As we investigated only the boys, it is still
unclear if the same tendencies are common for the
girls playing basketball.
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PROSOCIALAUS IR ANTISOCIALAUS ELGESIO RAISKA
KREPSINIO RUNGTYNIU METU

Saulius Sukys', Vaida Zakrasiené-Stankevi¢iaté', Edas Nickus', Edita Sukiené?
Lietuvos kiino kultiiros akademija’, Kaunas, Lietuva
Kauno rajono edukacinis centras’, Kaunas, Lietuva

SANTRAUKA

Tyrimo pagrindimas ir hipotezé. Pastaraisiais metais nemazai tirta aiSkinantis vaiky moralinio elgesio sportingje
veikloje ypatumus, taciau triiksta tyrimy apie realy elgesi per rungtynes. Tyrimo metu stebint Zaidéjus ir treneri keltos
hipotezés, kad ju elgesys skirsis priklausomai nuo krepsininky amziaus, rungtyniy eigos bei galutinio rezultato.

Tikslas — i$siaiSkinti prosocialaus ir antisocialaus elgesio raiSka krepsinio rungtyniy metu.

Metodai. Buvo naudotas stebéjimo metodas. Stebéta 20 rungtyniy 13—14 amziaus grupéje (8 komandos) ir 20
rungtyniy 17—18 mety grupéje (9 komandos).

Rezultatai. Vyresni krepSininkai reciau sutinka su teiséjy sprendimais (p = 0,05), taciau dazniau rodo pagarba
varzovams nei jaunesni (p = 0,01). Antroje rungtyniy dalyje krepSininkai dazniau gin¢ijasi su teis€jais nei rungtyniy
pradzioje (p = 0,001). Pyktis (p = 0,001), ypa¢ necenziiriniai zodziai (p = 0,03), buidingesni tose rungtynése, kurios
baigiasi mazesniu skirtumu. Nepagarba treneris dazniau rodo jaunesniems krepSininkams (p = 0,02).

Aptarimas ir isvados. Tyrimas i§ dalies patvirtino kelta hipotezg, kad jauni krepSininkai dazniau rodo pagarba
teis€¢jams ir varzovams nei vyresni krepSininkai Pasitvirtino kelta hipotezé, kad antroje rungtyniy dalyje krepSininkai
dazniau elgiasi antisocialiai. Pasitvirtino ir tre¢ioji hipotezé — krepSininky elgesys skiriasi priklausomai nuo galutinio
rungtyniy rezultato. Nepasitvirtino hipotezé, kad vyresnius krepSininkus treniruojantys treneriai rodo daugiau
nepagarbos zaidé¢jams bei teis¢jams rungtyniy metu, ir toks elgesys biidingesnis rungtynése, kurios baigiasi mazesniu
skirtumu. Tesiant tyrimus tikslinga atskirai jvertinti laiméjusios ir pralaiméjusios komandos treneriy elgesi. Be to,
vertinant treneriy elgesi rungtyniy metu, tikslinga palyginti trenerius vyrus ir moteris. Buvo tirti berniukai, todél
licka neaiSku, ar nustatytos tendencijos btidingos ir krepsinj zaidzian¢ioms mergaitéms.

RaktaZodzZiai: krepSininky ir trenerio elgesio vertinimas, moralinis elgesys sportinéje veikloje, zaidéjy amzius,
rungtyniy eiga, rungtyniy galutinis rezultatas.
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DYNAMICS OF MUSCULAR PERFORMANCE
INDICES DURING THE 30-s VERTICAL JUMP TEST IN
ENDURANCE AND SPRINT COHORTS

Eugenijus Trinkiinas, Alfonsas Buliuolis, Rita Sadzevi¢iené, Biruté Zachariené
Lithuanian Academy of Physical Education, Kaunas, Lithuania

ABSTRACT

Research background and hypothesis. According the methodological requirement testing procedures do not
modify the main training objectives. It is well known that specificity of performance assessment tests is important if
we want to compare performance of different groups tested.

Research aim was to find out the peculiarities of muscular performance indices in sprint and endurance cohorts
while performing a 30-s vertical jump test.

Research methods. The participants of the study were two groups of athletes, i. e. sprint and endurance runners.
The participants of the study performed a 30-s vertical jumps test with maximal efforts. The sum of height of all
jumps was calculated by a special computerized program and the values in height of jumps, contact time and relative
power at onset of workload and at each 5 seconds of the test were analyzed.

Research results. The difference between the cohorts in jumps height was statistically significant (p < 0.05)
during the whole series of jumps. Athletes’ adaptation to speed-power type of exercising produced higher anaerobic
muscle performance indices while performing 30-s duration jumps test. Endurance runners usually demonstrate
lower results in jJumping than sprint- athletes and they compensate reduced muscular power with prolonged duration

of take-off.

Discussion and conclusions. Despite some methodological limitations the results of this study show that the
assessment of muscular performance indices allows assessing the peculiarities of dynamics of relative muscle power

and fatigue.

Keywords: endurance and sprint running, muscular performance, vertical jump test.

INTRODUCTION

performance abilities is a competitive result

and pedagogical, physiological, biochemical,
psychological or other tests indicate only the
factors on which sports results depend (Maud,
Foster, 1995; Raslanas, 2000 et al.).

The exercise tests are widely used for the
assessment of preparedness for performance
of athletes and the changes in various stages
of training. We tested the hypothesis that some
muscular performance indices or their interplay
should be more sensitive while comparing the
groups with different type of exercising.

It is accepted that the best index of sports

Testing procedures have clearly formulated
methodological requirements so that a testing
procedure could not modify the adaptation planned
by the coach (Viru, A. M., Viru, M., 2004).

The 60-s vertical jump test suggested by
Bosco was designed to determine the maximal
anaerobic power, and based on the measurements
of individual performance in a task of vertical
jumps (Luthanen, Comi, 1978; Bosco et al.,
1983; Narita, Anderson, 1992; Bosco, 2000).
This test is very popular and usually used to
assess muscle functional performance of athletes.
Special research on the functional changes of the
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cardiovascular system was carried out using Bosco
test and the modified version of it of this test, 1. €.
the 30-s vertical jump test (Poderys et al., 2005,
2010). 60 s vertical jump test is a very difficult test,
so this testing procedure is recommended only for
well prepared athletes to determine the changes
in their anaerobic capacity. The shorter variant of
testing is recommended to determine the abilities
of non-trained persons. Authors suggest to apply a
30-s duration vertical jump test (Buliuolis, 2006).
In this study we analyzed the peculiarities of
muscular performance indices during 30- s vertical
jump test. The aim of this study was to find out
the peculiarities of muscular performance indices
in sprint and endurance cohorts while performing
a 30-s vertical jump test.

RESEARCH METHODS

The participants of the study were students
from various Lithuanian universities, athletes of
different running events, i. e. runners in sprint
or endurance events and candidates of Track and
Field Athletics team of Kaunas, some of them were
top or near-top athletes. The athletes were divided
in to endurance and sprint cohorts (Table). After
a warm-up and short recovery time the athletes
performed a 30-s vertical jump test with maximal
efforts. The height, push-off and relative power of
jumps were registered and analyzed.

During this test, the subjects stood up on a
contact platform and performed a 30-s vertical
jump test with maximal efforts. The jumps were
performed without active swings by hands. To
measure the height of jumps, the contact platform
was connected with a PC. The sum of the height of all
jumps () was calculated by a special computerized

program. Then muscular performance indices were
analyzed: the values of the height of jumps, contact
time and relative power at onset of workload and at
each 5 seconds of the test.

Table 1. Characteristics of research participants

Indices Sprint Endurance
Number of participants (n) 30 23
Age, years 209+0.3 20.7+£0.4
Height, cm 182.6 1.1 180.1 1.2
Weight, kg 762+ 1.1 70.6 = 1.1
BMI, kg/m? 229+0.3 21.7+0.3

Note. (Means + SE).

Statistical analysis. The research data were
processed using Microsoft Excel 2007 program for
mathematical statistical analysis. Descriptive data
are presented as means £SE. The mean peak torque
was compared between cohorts using Student’s ¢
test. The level for statistical significance was set to
an alpha level of p < 0.05.

RESEARCH RESULTS

The computerized program registered and
presented the absolute values and dynamics of
averaged results in height of jumps, relative muscle
power, the sum of jump height, the number of
jumps, and the decrease in jump performance
indices. The results obtained in the study showed
that the mean values of jump height in the sprinters
cohort at the beginning of the workload were
(45.4 £ 0.9 cm), and it was significantly greater than
in the endurance runners cohort (34.9 £ 1.1 cm)
(Figure 1). The difference was statically significant
(p <0.05).

Figure 1. Dynamics of jumps height while
performing 30-s jump test 507 .
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Figure 2. Dynamics of relative muscle power while
performing 30-s jumps test
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Figure 3. Duration of take-off while performing 30-s
duration jump test

500 : ‘ ‘ ‘ ‘

Onset 5 10 15 20 25
Time, s

Finish

The averaged values of jump height registered
every five seconds during the workload decreased
in both experimental groups. The difference
between the cohorts in jump height remained
statistically significant (p < 0.05) during the whole
series of jumps. At the end of the series sprinters
were able to jump 34.7 = 0.8 cm, and endurance
athletes — 28.4 + 1.0 cm.

The changes in relative muscle power during
whole jumping test had a similar trend as the jump
height in both experimental cohorts. Accordingly,
in the series of jumps at the beginning of the
workload, the sprinters were able to develop 16.1 £
0.7 W/kg, and 10.6 = 0.8 W/kg — endurance runners
(Figure 2). At the end of the series of jumps, the
relative power values were reduced, respectively
—11.7 £ 0.7 W/kg (sprint cohort) and 7.9 + 0.6 W/kg
(endurance cohort). The difference was statistically
significant (p < 0.05).

While comparing the decline between the
groups in the speed of jump height and relative
muscle power during the whole testing procedure,
we found that sprinters’ jump height decreased
by 24.1 £ 1.3% and the relative power of — 28.7 +
2.0%. In endurance runners cohort the jump height
decreased by 18.5 + 1.7%, while the relative power
decreased by 24.0 = 3.3%. Both groups performed
the same number of jump during the workload:
sprinters — 26.8 + 0.4, and endurance athletes —
26.7 + 0.5 jumps. However, the sum of height in
sprinters’ group was higher, i. e. 1029.8 + 24.8
cm, endurance runners — 815.7 = 33.9 cm. This
difference was statically significant (p < 0.05). The
amount of relative muscle power while performing
30-s maximal jumping series, was also statistically
different between the groups (p < 0.05). A total
sum of all jumps in relative muscular power were
as follows: sprinters cohort 347.1 + 19.9 W/kg and
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endurance runners cohort — 2254 + 19.6 W/kg.
Figure 3 shows that the contact time in sprinters
cohort increased with the development of fatigue
from 584.8 £ 19.9 ms up to 643.0 £ 22.1 ms and in
endurance cohort from 652.9 + 36.1 ms up to 702.5
+ 33.7 ms, respectively.

DISCUSSION

Vertical jump test required involvement
of main muscle groups. In literature we can
find some data concerning the importance of
participation of various muscle groups during
the jumps. C. L. Hubley and R. P. Wells (1983)
present the data that for performance of a vertical
jump with a take-off with both legs without
swinging arms muscles performing the thigh
movement (buttocks, etc) gave approximately
28%; thigh muscles (calve movement)— 49% and
calf muscles (foot movement) — 23% of energy.
Australian researcher (Blight, 1994) presented the
data about the contribution of various muscles to
performance of a single vertical jump with active
swing by arms. The active muscules include the
primary (main) muscles, i. e. quadriceps — 33%;
secondary muscles, i. e. thigh spinal muscles —
27% and buttock muscle — 5 %; muscles bending
the foot — 7%, back spinal muscles (m. deltaic,
m. trapezium) — 18%; and tertiary_muscles, i. e.
other muscles of the body — 10%. So, the vertical
jump could be an integral power index of the
whole-body muscles.

Muscles can adapt to workloads performed
during the training session — short-term or fast
adaptation and to regular exercising — long-
term adaptation (Hékkinen, 1994; Pette, 1986;
Skurvydas, 1991). Muscle adapts differently to
strength, power, and speed or endurance type of
exercising (Hékkinen, 1994; Maio Alves et al.,
2010; Nimphius et al., 2010). Results obtained
during this study showed that persons having
adapted to speed and power type of loads could be
characterized with ability to demonstrate a higher
muscle performance index and to perform short-
term exercising with maximal efforts than the
persons adapted to endurance type of exercising.

The results of our research demonstrated that
athletes with different type of long-term adaptation

showed that subjects were able to demonstrate
different results in high of jumps. Endurance
runners usually demonstrate a lower result in
jumping than sprinters and the reduction in
muscular power is compensated by the prolonged
duration of contact time.

These results have demonstrated well-known
fact that the specificity of workload during the
testing procedure is an important factor when
the task is to compare the performance abilities
between different cohorts.

We found that the absolute values of all
measured muscular performance indices were
higher in sprint cohort. Such an unambiguous gain
between participants of sprint cohort was like an
advantage for anaerobic performance. There was no
doubt that athletes, adapted to endurance physical
loads, would have an advantage in the assessment
of the other aspects of muscular performance, such
as endurance or economy during long-term tasks.

Research literature suggests that the assessment
of anaerobic working-capacity needs to choose the
duration of testing workload depending on athlete’s
specialization. For example, in the assessment
of sprinters, muscular performance should take
shorter workloads compared to endurance athletes
(Maud, Foster, 1995; Taylor, Romer, 2008).

In conclusion, the results of this study show that
despite some methodological limitations mentioned
above the assessment of muscular performance
indices allows assessing the peculiarities of
dynamics of relative muscle power and fatigue.

CONCLUSION AND
PERSPECTIVES

Athletes, who have adapted to speed-power
type of exercising, demonstrate higher anaerobic
muscle performance indices while performing
30-s duration jump test than endurance athletes.
Endurance runners usually demonstrate a lower
result during the jumping test than sprinters and
the reduction in muscular power in compensated
by prolonged duration of contact time.
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GREITUMA IR ISTVERME LAVINANCIU SPORTININKU
RAUMENU DARBINGUMO RODIKLIU KAITA ATLIEKANT 30 S
TRUKMES VERTIKALAUS SUOLIAVIMO TESTA

Eugenijus Trinkiinas, Alfonsas Buliuolis, Rita Sadzevi¢iené, Biruté Zachariené
Lietuvos kiino kultiiros akademija, Kaunas, Lietuva

SANTRAUKA

Tyrimo pagrindimas ir hipotezé. Vertinant sportuojanciyjy parengtuma ir jo pokycius po treniruotés etapo
taikomi fizinio kriivio méginiai, kuriy metu greitai pavargstama. Suformuluotas aiSkus metodinis reikalavimas,
kad testavimo procediira neturi modifikuoti treniruotés tiksly. Gerai zinoma, kad darbingumo vertinimo testy
specifiSkumas yra reik§mingas tada, kai norime palyginti skirtingy tiriamyju grupiy darbinguma.

Tikslas — nustatyti sprinto ir iStvermés bégiky raumeny darbingumo rodikliy kaitos ypatybes atlickant 30 s

trukmeés vertikalaus Suoliavimo testa.
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Metodai. Buvo tiriami lengvaatleciai bégikai (sprinto ir iStvermés grupés). Tiriamieji atliko 30 s trukmés
vertikalaus Suoliavimo testa didziausiomis pastangomis. Sportininkui Suoliuojant ant kontaktinés platformos,
vertinome Suolio aukscio, santykinio galingumo, jy mazéjimo spartos, atremties fazés trukmés rodiklius, skaic¢iavome
visy atlikty Suoliy aukscio suma.

Rezultatai. Visos Suoliy serijos metu abiejy tiriamyjy grupiy, Suoliy aukscio vidutinés reikSmeés, uzregistruotos
kas penkias sekundes, mazéjo. Lyginant abi tiriamyjy grupes, suoliy aukscio vidutiniy reikSmiy skirtumas isliko
statistiskai reikSmingas (p < 0,05) visos Suoliy serijos metu. Abiejy tiriamyjuy grupiy raumeny santykinio galingumo
kaita serijos metu turéjo panasia tendencija. Suoliy serijos metu nustatéme, kad sprinteriy grupéje $uolio aukstis ir
santykinis galingumas mazéjo didesne sparta nei iStvermés begiky. Viso Suoliy testo metu atsispyrimo trukmé buvo
kur kas ilgesné iStvermés bégiky grupéje.

Aptarimas ir isvados. Nepaisant kai kuriy metodiniy apribojimy, vertikalaus Suoliavimo testas, sukuriantis
greitai besivystancio nuovargio salygas, leidzia vertinti sportuojanc¢iojo raumeny santykinio galingumo, nuovargio
ir ju kaitos ypatybes. Prie greitumo kriiviy adaptavesi asmenys pasiekia reikSmingai didesniy raumeny darbingumo
rodikliy nei iStvermés Saky sportininkai. Atlikdami fizinio kriivio uzduotis greitai besivystancio nuovargio salygomis
iStvermés bégikai mazéjanti raumeny susitraukimo galinguma kompensuoja atremties fazés trukmés pailginimu
daugiau nei sprinteriai.

RaktaZodZiai: iStvermés ir sprinto bégimas, raumeny darbingumas, vertikaliy Suoliy testas.
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REIKALAVIMAI AUTORIAMS

1. Bendroji informacija
Zurnale spausdinami originaliis straipsniai, kurie nebuvo skelbti kituose mokslo leidiniuose (idskyrus
konferenciju teziy leidiniuose). Mokslo publikacijoje skelbiama medziaga turi biiti nauja, teisinga, tiksli
(eksperimento duomenis galima pakartoti, jie turi bati jvertinti), aiskiai ir logiskai iSanalizuota bei aptarta.
Pageidautina, kad publikacijos medziaga jau biity nagrinéta mokslinése konferencijose ar seminaruose.
Originaliy straipsniy apimtis — iki 10, apzvalginiy — iki 20 puslapiy. Autoriai, norintys spausdinti apzvalginius
straipsnius, ju anotacija turi i$ anksto suderinti su Redaktoriy kolegija.
Straipsniai skelbiami angly kalba su iSsamiomis santraukomis angly ir lietuviy kalbomis.

Straipsniai recenzuojami. Kiekviena straipsnj recenzuoja du Redaktoriy kolegijos nariai arba ju parinkti
recenzentai.

Autorius (recenzentas) gali turéti slaptos recenzijos teisg. Dél to jis ispé&ja vyriausiaji redaktoriy laiske,
atsiystame kartu su straipsniu (recenzija).

Du rankrascio egzemplioriai ir CD diskas siunciami Zurnalo ,,Ugdymas. Kiino kultiira. Sportas® Redaktoriy
kolegijos atsakingajai sekretorei $iais adresais:

Zurnalo ,, Ugdymas. Kiino kultiira. Sportas“ atsakingajai sekretorei Daliai Mickevicienei
Lietuvos kiino kultiros akademija, Sporto g. 6, LT-44221 Kaunas
E-mail zurnalas@lkka.lt

Zinios apie visus straipsnio autorius. Biitina pateikti garantini raita, patvirtinant, kad straipsnis yra originalus
ir niekur kitur nepublikuotas.

Gaunami straipsniai registruojami. Straipsnio gavimo pastu data nustatoma pagal Kauno pasto zymekl;.

2. Straipsnio struktiros reikalavimai
Titulinis lapas. Pateikiamas straipsnio pavadinimas, autoriy vardai ir pavardés, darbovietés, nurodomas
adresas susiraSineéti.

Santrauka. Santraukoje (250 zodziy) svarbu atskleisti moksling problema, jos aktualuma, tyrimo tikslus,
uzdavinius, metodus, pateikti pagrindinius tyrimo duomenis, ju aptarima (lyginant su kity autoriy tyrimy
duomenimis), ivadas. Santraukoje turi bati i$skirti tokie poskyriai: Tyrimo pagrindimas ir hipotezé. Tikslas.
Metodai. Rezultatai. Aptarimas ir iSvados.

RaktaZodzZiai. 3-5 informatyviis Zodziai ar frazés (negali biiti né vieno zodzio, esancio pavadinime).

Ivadas. Jame nurodoma tyrimo problema, jos istirtumo laipsnis, sprendimo naujumo argumentacija (teoriniy
darby), pazymimi svarbiausi tos srities mokslo darbai, tyrimo tikslas, objektas ir originali hipotezé.
Metodika. Sioje dalyje turi bati pagristas konkre¢ios metodikos pasirinkimas. Bitina aiskiai apibadinti
tiriamuosius, tyrimo metody procediiras ir tyrimo eiga. Jei taikomi tyrimo metodai néra labai paplite ar
pripazinti, reikia nurodyti priezastis, skatinusias juos pasirinkti. Aprasomi originaliis metodai arba pateikiamos
nuorodos | literatliroje aprasytus standartinius metodus, nurodoma aparatiira (jei ji naudojama). Biitina nurodyti
naudotus matematinés statistikos metodus (statistini patikimuma, statisting galia, pasikliautinaji intervala,
dydzio efekta), paaiskinti, kaip buvo pasirinktas imties kiekis. Tyrimo metodai ir organizavimas turi buti
aiskiai ir logiskai iSdéstyti. Straipsnyje neturi biiti informacijos, pazeidziancios tiriamy asmeny anonimiskuma.
Zmoniy tyrimai turi bati atlikti remiantis Helsinkio deklaracijos principais.

Tyrimo rezultatai. Rezultatai turi buti pateikiami glaustai, nuosekliai ir logiskai nekartojant metodikos, pazymimas
ju statistinis patikimumas ir galingumas. Siame skyriuje nerekomenduojama aptarti tyrimo rezultaty.
Rekomenduojame duomenis pateikti ne lentelése, bet grafikuose.

Rezultaty aptarimas. Aptarimo pradzioje rekomenduojame pateikti pagrindinius originalius straipsnio
teiginius (iSvadas), kilusius i§ tyrimo duomeny. Rezultaty aptarima butina struktiirizuoti i$skiriant potemes
(kiekviena originaly atrasta teigini rekomenduojame aptarti atskira poteme). Tyrimo rezultatai ir iSvados
lyginami su kity autoriy skelbtais duomenimis, jvertinami ju tapatumai ir skirtumai. Ypac svarbu pabreézti
tyrimo duomeny originaluma. Reikia vengti kartoti tuos faktus, kurie pateikti tyrimy rezultaty dalyje.

ISvados ir perspektyvos. ISvados turi biiti formuluojamos aiskiai ir logiskai, vengiant tus¢iazodziavimo.
ISvados turi biiti pagristos tyrimo rezultatais ir patvirtinti arba paneigti tyrimo hipotezg. Svarbiausias i§vady
reikalavimas — jos turi biiti pasaulyje originalios. Biitina nurodyti tolesniy tyrimy perspektyvas.

Padéka. Dékojama asmenims arba institucijoms, padéjusiems atlikti tyrimus. Nurodomos organizacijos ar
fondai, finansave tyrimus (jei tokie buvo).

Literatara. Cituojami tik publikuoti mokslo straipsniai ir monografijos (iSimtis — apginty disertacijy
rankrasciai). | sarasa jtraukiami tik tie Saltiniai, { kuriuos yra nuorodos straipsnio tekste. Mokslinio straipsnio
literatiiros sarasas neturéty virSyti 20 Saltiniy, apzvalginio — 30.
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3. Straipsnio jforminimo reikalavimai

Straipsnio tekstas turi biiti iSspausdintas kompiuteriu vienoje standartinio A4 formato (210 x 297 mm) balto
popieriaus lapo puséje, intervalas tarp eilu¢iy 6 mm (1,5 intervalo), Srifto dydis 12 pt. Parastés: kairéje — 3 cm,
desingje — 1,5 cm, virSuje ir apacioje po 2,5 cm. Puslapiai numeruojami apatiniame deSiniajame kraste, pradedant
tituliniu puslapiu, kuris pazymimas pirmu numeriu (1).

Straipsnis turi biiti suredaguotas, spausdintas tekstas patikrintas. Pageidautina, kad autoriai vartoty tik
standartinius sutrumpinimus ir simbolius. Nestandartinius galima vartoti tik pateikus ju apibrézimus toje
straipsnio vietoje, kur jie jrasyti pirma karta. Visi matavimy rezultatai pateikiami tarptautinés SI vienety
sistemos dydziais. Straipsnio tekste visi skaiéiai iki deSimt imtinai raSomi zodziais, didesni — arabiSkais
skaitmenimis.

Tituliniame straipsnio lape pateikiama: a) trumpas ir informatyvus straipsnio pavadinimas (ne daugiau kaip 80);
b) autoriy vardai ir pavardés; c) institucijos, kurioje atliktas tyrimas, pavadinimas; d) autoriaus, atsakingo uz
korespondencija, susijusia su pateiktu straipsniu, vardas, pavardé, adresas, telefono numeris, elektroninio pasto
adresas. Jei autorius nori turéti slaptos recenzijos teisg, pridedamas antras titulinis lapas, kuriame nurodomas
tik straipsnio pavadinimas. Tituliniame lape turi bti visy straipsnio autoriy parasai.

Santraukos angly ir lietuviy kalbomis pateikiamos atskiruose lapuose. Tame pac¢iame lape surasomi raktazodziai.

Lentelé (pageidautina ne daugiau kaip 3—4 lent.) turi turéti eilés numerj (numeruojama ta tvarka, kuria
pateikiamos nuorodos tekste) ir trumpa antrastg. Visi paaiskinimai turi buti straipsnio tekste arba trumpame
prierase, iSspausdintame po lentele. Lentelése vartojami simboliai ir sutrumpinimai turi sutapti su vartojamais
tekste. Lentelés vieta tekste turi bliti nurodyta kair¢je parastéje (piestuku).

Paveikslai (pageidautina ne daugiau kaip 4-5 pav.) suzymimi eilés tvarka arabiskais skaitmenimis. Pavadinimas
raSomas po paveikslu, pirmiausia pazymint paveikslo eilés numerj, pvz.: 1 pav. Paveikslo vieta tekste turi baiti
nurodyta kairéje parastéje (piestuku). Paveikslus prasytume pateikti atviru formatu (kad bity galima redaguoti).
Literatiiros sarase Saltiniai nenumeruojami ir vardijami lotyny abécélés tvarka pagal pirmojo autoriaus pavardg.
Pirma vardijami S$altiniai lotyniSkais raSmenimis, paskui — rusiSkais. Pateikiant zurnalo (mokslo darby)
straipsnj, turi biiti nurodoma: a) autoriy pavardes ir vardy inicialai (po pavardés); b) zurnalo isleidimo metai;
c) tikslus straipsnio pavadinimas; d) pilnas Zurnalo pavadinimas; ¢) Zurnalo tomas, numeris; f) atitinkami
puslapiy numeriai. Jeigu straipsnio autoriy daugiau kaip penki, pateikiamos tik pirmy trijuy pavardés priduriant
Hetals, ir kt.“, | m op.*

ApraSant knyga, taip pat pateikiamas knygos skyriaus pavadinimas ir jo autorius, knygos leid¢jas (institucija,
miestas).

Jeigu to paties autoriaus, ty paciy mety Saltiniai yra keli, biitina literatiiros sarase ir straipsnio tekste prie mety
pazyméti raides, pvz.: 1990 a, 1990 b ir t. t.
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Ostaseviciené, V. (1998). Ugdymo teorijy istoriné raida. A. Dum¢iené ir kt. (Red. kol.), Ugdymo teorijy
raidos bruozai: teminis straipsniy rinkinys (pp. 100-113). Kaunas: LKKI.

Sveikauskas, Z. (1995). Suoliy technikos pagrindai. J. Armonavicius, A. Buliuolis, V. Butkus ir kt.,
Lengvoji atletika: vadovélis Lietuvos aukstyjy m-kly studentams (pp. 65—70). Kaunas: Egalda.
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[2001 12 12]. Prieiga internetu: http://www.sociumas.lt/lit/nr12/krasto_apsauga.asp

Vegkiené, N., Zalien¢, 1., Zalys, L. (1998). Ekonominis $vietimas — asmenybés ugdymo veiksnys.
Asmenybés ugdymo edukologinés ir psichologinés problemos: respublikinés moksl. konferencijos
medziaga (pp. 159-163). Kaunas: LKKI.
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mokslas, 1 (10), 12—13.



1.1

1.2.

1.3.
1.4.

L.5.

1.6.

1.7.

1.8.

2.1.

2.2.

2.3.
2.4.

2.5.

2.6.

2.7.

2.8.

2.9.

UGDYMAS * KUNO KULTURA * SPORTAS Nr. 4 (83); 2011, 85—86 85

INFORMATION TO AUTHORS

1. General information
All papers submitted to the journal should contain original research not previously published (except preliminary reports
or conference thesis). The material published in the journal should be new, true to fact and precise. The methods and
procedures of the experiment should be identified in sufficient detail to allow other investigators to reproduce the results.
It is desirable that the material to be published should have been discussed previously at conferences or seminars.
Original articles (manuscripts) are up to 10 printed pages, review articles (manuscripts) — up to 20 printed pages. Authors
who wish to submit a review article should correspond with the Editorial Board regarding the appropriateness of the
proposed topic and submit a synopsis of their proposed review before undertaking preparation of the manuscript.

Articles will be published in the English language with comprehensive resumes in English and Lithuanian.

All papers undergo the regular review process by at least two members of the Editorial Board or by expert reviewers
selected by the Editorial Board.

The author (reviewer) has the option of the blind review. In this case the author should indicate this in their letter of
submission to the Editor-in-Chief. This letter is sent along with the article (review).

Two copies of the manuscript and a Compact disk should be submitted to the Executive Secretary of the journal to the
following address:

Dalia Mickeviciené, Executive Secretary of the Journal “Education. Physical Training. Sport”
Lithuanian Academy of Physical Education, Sporto str. 6, LT-44221, Kaunas, LITHUANIA
E-mail zurnalas@lkka.lt

Data about all the authors of the article (address, e-mail, fax and phone number, research interests of the authors) should
be presented, as well as a guarantee letter proving that the article submitted is original and not previously published.

All papers received are registered. The date of receipt by post is established according to the postmark of Kaunas post-office.

2. Requirements for the structure of the article
The title page contains the title of the article; the authors’ names and surnames; the names of the institutions where the
authors work or study (indicating the city and the country); the address for correspondence.

The abstract (250 words) is given in English and Lithuanian. It is important to reveal the scientific problem, its topicality,
the aims of the research, its objectives, methods, to provide major data of the research, its discussion (in comparison
with the research data of other authors) and conclusions. The abstract should be structured into the following sections:
Research background and hypothesis. Research aim. Research methods. Research results. Discussion and conclusions.

Keywords: from 3 to 5 informative words and / or phrases (they should not appear in the title of the article).

Introduction. It should contain a clear statement of the problem of the research, the extent of its solution, the new
arguments for its solution (for theoretical papers), most important papers on the subject, the aim, the object and the
original hypothesis of the study.

Research methods. In this part the choice of specific methods of the research should be grounded. The research
participants, methods, apparatus and procedures should be identified in sufficient detail. If the methods of the research
used are not well known and widely recognized the reasons for the choice of a particular method should be stated.
References should be given for all non-standard methods used. Appropriate statistical analysis should be performed
based upon the experimental design carried out. It is necessary to indicate the methods of mathematical statistics applied
(statistical reliability, statistical power, confidence interval, effect size), and to explain the estimation of the sample size.
Do not include information that will identify human subjects. Research involving human subjects should be carried out
following the principles of the Declaration of Helsinki.

Research results. Findings of the study should be presented concisely, consistently and logically, not repeating the chosen
methods. The statistical significance and statistical power of the finding should be denoted. We recommend presenting the
data in diagrams and not in tables.

Discussion. At the beginning of the discussion section the authors should provide major original research statements
(conclusions) that are supported by the data. We recommend structuring the discussion of the findings into subsections (each
original research finding should be discussed in a different subsection). The data and the conclusions of the research are
compared to the data obtained by other researchers evaluating their similarities and differences. Authors should emphasize
the original and important features of the study and avoid repeating all the data presented within the results section.
Conclusions and perspectives. The conclusions provided should be formulated clearly and logically avoiding excessive
verbiage. Conclusions supported by the research results should confirm or reject the research hypothesis. The most
important requirement for the research conclusions is their originality in the world. It is necessary to indicate the further
perspectives of the research.

Acknowledgements. On the Acknowledgement Page the authors are required to state all funding sources, and the names
of companies, manufacturers, or outside organizations providing technical or equipment support (in case such support had
been provided).

2.10. References. Only published materials (with the exception of dissertations) and sources referred to in the text of the article

should be included in the list of references. There should not be more than 20 references for original investigations and
30 references for review articles.
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3. Requirements for the preparation of manuscripts
Manuscripts must be typed on white standard A4 paper (210 x 297 mm) with the interval between lines 6 mm
(1.5 line spaced), with a character size at 12 points, with 3 cm margin on the left and 1.5 cm on the right, with
a 2.5 cm margins at the top and the bottom of the page. Pages are numbered in the bottom right-hand corner
beginning with the title page numbered as Page 1.

The manuscript should be brief, clear and grammatically correct. The typed text should be carefully
checked for errors. It is recommended that only standard abbreviation and symbols be used. All abbreviations
should be explained in parentheses after the full written-out version of what they stand for on their first occurrence
in the text. Non-standard special abbreviations and symbols need only to be defined at first mention. The results
of all measurements and symbols for all physical units should be those of the System International (SI) Units.
In the text of the article all numbers up to ten are to be written in words and all numbers starting from eleven
on — in Arabic figures.

The title page should contain: a) a short and informative title of the article (no more than 80 characters without
spaces); b) the first names and family names of the authors; ¢) the name and the address of the institution and the
department where the work was done; d) the name, address, phone number, E-mail number, etc. of the author
to whom correspondence should be sent. If a blind review is requested a second title page that contains only the
title is needed. The title page should be signed by all authors of the article.

Abstracts in the Lithuanian and English languages are supplied on separate sheets of paper. This sheet also
should contain keywords.

Every table (no more than three — four tables are recommended) should have a short subtitle with a sequential
number given above the table (the tables are numbered in the same sequence as that of references given in the
text). All explanations should be in the text of the article or in a short footnote added to the table. The symbols
and abbreviations given in the tables should coincide with the ones used in the text. The location of the table
should be indicated in the left-hand margin (in pencil).

All figures (no more than four-five figures) are to be numbered consecutively giving the sequential number in
Arabic numerals, e. g. Figure 1. The location of the figure should be indicated in the left-hand margin of the
manuscript (in pencil). The figures should be presented in open file formats so that they could be edited.
References should be listed in alphabetical order taking account of the first author. First the references in
Latin characters are given, then — in Russian (Cyrillic) characters. For journal (research) articles the following
information should be included: a) author names (surnames followed by initials), b) the date of publication,
c) the title of the article with the same spelling and accent marks as in the original, d) the journal title in full,
e) the volume number, f) inclusive page numbers. When five or more authors are named, list only the first three
adding “et al.”

For books the chapter title, chapter authors, editors of the book, publisher’s name and location (institution, city)
should be also included.

In the case when there are several references of the same author published in the same year, they must be marked
by letters, e. g. 1990 a, 1990 b, etc. in the list of references and in the article, too.

Examples of the correct format are as follows:

Bergman, P. G. (1993). Relativity. In The New Encyclopedia Britannica (Vol. 26, pp. 501-508). Chicago:
Encyclopedia Britannica.

Bjork, R. A. (1989). Retrieval inhibition as an adaptive mechanism in human memory. In H. L. Roediger
III, F. I. M. Craik (Eds.), Varieties of Memory & Consciousness (pp. 309-330). Hillsdale, N J: Erlbaum.

Deci, E. L., Ryan, R. M. (1991). A motivational approach to self: Integration in personality. In R. Dientsbier
(Ed.), Nebrasha Symposium on Motivation: Vol. 38. Perspectives on Motivation (pp. 237-228). Lincoln:
University of Nebraska Press.

Gibbs, J. T., Huang, L. N. (Eds.). (1991). Children of Color: Psychological Interventions With Minority
Youth. San Francisco: Jossey—Bass.

McDonald, C., Chenoweth, L. (2009). Leadership: A crucial ingredient in unstable times. Social Work &
Society, 7 [04 08 2006]. Internet link: http://www.socwork.net/2009/1/articles/mcdonaldchenoweth

Ratkevicius, A., Skurvydas, A., Lexell, J. (1995). Submaximal exercise-induced impairment of human
muscle to develop and maintain force at low frequencies of electrical stimulation. European Journal of
Applied Physiology, 70, 294-300.

Town, G. P. (1985). Science of Triathlon Training and Competition. Champaign, Illinois: Human Kinetics.
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