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Abstract

The purpose of the study was to assess and compare selected physiological variables among male
volleyball players of different level. For the purpose of the study sixty (N=60) professional volleyball
players with age ranged from 18 to 22 year, were selected from the Shopian & Kulgam District of
Kashmir valley. The selected players were divided into three groups i.e., beginner, intermediate and
advanced on the basis of highest level of play. Physiological parameters basal metabolic rate (BMR),
fat percentage, fat weight & lean body mass were selected as variables for the study. Descriptive
statistics, one-way ANOVA, LSD post hoc test were employed. The result revealed that there was a
significant difference in basal metabolic rate, fat percentage, fat weight & lean body mass between
beginner, intermediate and advanced male volleyball players. It is concluded that BMR and lean body
mass is higher in advanced than intermediate and beginner male volleyball players while fat
percentage and fat weight is higher in beginner than intermediate and advanced male volleyball
players.
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Introduction

Volleyball is an intermittent sport that requires players to compete in frequent short bouts of high-
intensity exercise, followed by periods of low-intensity activity (Franks et al., 1969; Hosler, et al.,
1978). The high-intensity bouts of exercise, coupled with the total duration of the match (90 minutes),
require players to have well-developed aerobic and anaerobic alactic energy systems (Hakkinen, 1993
& 19). Considerable demands are also placed on the neuromuscular system during the various sprints,
jumps (blocking and spiking), and high-intensity court movement that occur repeatedly during
competition (Hakkinen, 1993). As a result, volleyball players require well-developed speed, agility,
upper-body and lower-body muscular power, and maximal aerobic power (V'O2 max). The
development of performance-enhancement training programs for female volleyball players requires
volleyball coaches, strength and conditioning coaches, and other professionals who work with the
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volleyball player (e.g., athletic trainers, physiotherapists, and physicians) to use empirical and
practical knowledge from various sport-related domains, among them being exercise physiology and
sports medicine. Relevant information on training-related issues, such as physical attributes (e.g.,
height, body mass, and fat-free mass), physiological attributes (e.g., aerobic profile, strength, vertical
jump ability, and agility and speed), and on-court data (e.g., heart rate and blood lactate level), can be
effectively implemented in volleyball programs, particularly in strength and conditioning programs
specifically developed for the male volleyball player. Several studies have documented the
physiological capacities of senior volleyball players, investigations of the physiological capacities of
junior volleyball players are limited (Gabbett, 2005 & Gabbett et al., 2006).

Methodology:

The purpose of the study was to assess and compare selected physiological variables among male
volleyball players of different level. For the purpose of the study sixty (N=60) professional volleyball
players were selected from Shopian & Kulgam District of Kashmir valley. The selected players were
divided into three groups i.e., beginner, intermediate and advanced on the basis of highest level of
play. Those who have played up to district level were classified into beginner group; those who have
played up to intercollege level were classified into intermediate group & those who have played up to
National/interuniversity/state level were classified into advanced group. The age of selected subjects
was ranging from 18 to 22 year. Physiological parameters basal metabolic rate, fat percentage, fat
weight & lean body mass were selected as variables for the study. Basal metabolic rate was calculated
by revised Harris-Benedict BMR equation for Men: (88.4 + 13.4 x weight) + (4.8 x height) — (5.68 x
age).

Fat percentage was calculated using skin fold calliper to take the skin folds abdominal, triceps, thigh
and suprailiac and Jackson and Pollock equation was used. The Jackson and pollock equation that
was used to calculate fat percentage is as

% Body Fat = (0.29669 x sum of skinfolds) — (0.00043 x square of the sum of skinfolds) + (0.02963
X age) + 1.4072,

where the skinfold sites (measured in mm) are abdominal, triceps, thigh and suprailiac.

Fat weight was calculated from weight and fat percentage while lean body was calculated by
subtracting the fat weight from total weight.

Descriptive statistics, one-way ANOVA, LSD post hoc test were applied to get the results.

Result and Analysis
Table 1: Descriptive statistics of basal metabolic rate of male volleyball players

Variabl | Groups 95% Confidence
es Std. Interval for Mean
Deviati | Std. Lower Lower Minim | Maxim
N | Mean on Error Bound | Bound |um um
Basal Beginner |2 | 1482.58 | 115.369 | 25.797 | 1428.59 | 1536.57 | 1300.1 | 1774.98
Metabo 0 |51 80 47 04 99 2
lic Rate | Intermedi |2 | 1559.43 | 67.3158 | 15.052 | 1527.93 | 1590.94 | 1438.0 | 1692.28
ate 0 |60 5 28 12 07 0
Advance |2 | 1677.39 | 65.0305 | 14.541 | 1646.95 | 1707.82 | 1568.5 | 1801.28
d 031 9 28 78 84 3
Total 6 |1573.13 | 116.769 | 15.074 | 1542.97 | 1603.30 | 1300.1 | 1801.28
0 |81 73 91 32 29 2

The mean and standard deviation values of basal metabolic rate among beginner, intermediate and
advanced male volley players is 1482.58+115.36, 1559.43+67.31 and1677.39+65.03 respectively.
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Fig. 1: Graphical representations of mean
values of basal metabolic rate of male volleyball
players
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Table 2: One Way ANOVA of basal metabolic rate of male volleyball players

Sum of Squares | df | Mean Square | F | Sig.
Basal Between | 385133.814 2 192566.907 26.175 | .001
Metabolic Rate | Groups
Within Groups | Within 419341.256 57 | 7356.864
Groups
Total Total 804475.070 59

After applying a one-way ANOVA Table 2 revealed, results revealed that there were significant
differences in basal metabolic rate between the three groups, F (2, 57) = 26.175, p < 0.05.

Table 3: Post Hoc Test (LSD) of basal metabolic rate of male volleyball players

95% Confidence
Mean Interval
Dependent Difference | Std. Lower Lower
Variable | (I) Group (J) Group (1) Error Sig. | Bound Bound
Basal Beginner Intermediate | -76.85080" | 27.12354 | .006 | - -22.5368
Metabolic 131.1648
rate Advanced - 27.12354 | .001 | - -
194.80795" 249.1219 | 140.4940
Intermediate | Advanced - 27.12354 | .001 | - -63.6432
117.95715" 172.2711

Table no. 3 displayed the LSD comparisons about the mean scores. The mean of basal metabolic rate
of beginner was significantly lower than intermediate and advanced male volleyball players and the
mean of intermediate was significantly lower than advanced male volleyball players.
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Table 4: Descriptive statistics of fat percentage of male volleyball players

Variables | Groups 95% Confidence
Interval for
Std. Mean
Deviatio | Std. Lower | Lower | Minimu | Maximu
N [ Mean |n Error | Bound | Bound | m m
Fat Beginner |2 |12.015 | 2.20078 | .4921 | 10.985 | 13.045 | 9.00 16.44
Percenta 010 1 0 0
ge Intermedia | 2 | 9.2373 | 1.37192 | .3067 | 8.5952 | 9.8793 | 7.62 12.00
te 0 7
Advanced |2 |8.3720 |.70190 |.1569 | 8.0435 | 8.7005 | 7.62 10.01
0 5
Total 6 |9.8748 | 2.18645 | .2822 | 9.3099 | 10.439 | 7.62 16.44
0 7 6

The mean and standard deviation values of fat percentage among beginner, intermediate and
advanced male volley players is 12.01+2.20, 9.23+1.37 and 8.37+0.701respectively.

Fig. 1: Graphical representations of mean values of
fat percentage of male volleyball players
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Table 5: One Way ANOVA of fat percentage of male volleyball players

Fat percentage

H Beginner M Intermediate ® Advanced

Sum of Mean
Squares df Square | F Sig.
Fat Percentage | Between 144.907 2 72.453 30.112 |.001
Groups
Within Groups | Within 137.147 57 2.406
Groups
Total Total 282.05 59

After applying a one-way ANOVA Table 5 revealed, results revealed that there were significant
differences in fat percentage between the three groups, F (2, 57) = 30.112, p < 0.05.

Vol.31 No. 05 (2024) JPTCP (2224-2232)

Page | 2227



https://jptcp.com/index.php/jptcp/issue/view/79

Physiological Parameters of Male Volleyball Players of Different Level: A Comparative Study

Table 6: Post Hoc Test (LSD) of fat percentage of male volleyball players

95% Confidence
Mean Interval
Dependent Difference | Std. Lower | Lower
Variable () Group (J) Group (1-J) Error Sig. Bound | Bound
Fat Beginner Intermediate | 2.77775" 49052 |.001 | 1.7955 | 3.7600
Percentage Advanced 3.64300" 49052 |.001 | 2.6608 | 4.6252
Intermediate | Advanced .86525 49052 |.043 | -.1170 | 1.8475

The mean of fat percentage of beginner was significantly higher than intermediate and advanced
volleyball players and the mean of intermediate was significantly higher than advanced male
volleyball players.

Table 7: Descriptive statistics of fat weight of male volleyball players
Variable | Groups 95%
S Confidence
Interval for
Mean
Lowe | Lowe
Std. r r
Deviatio | Std. Boun | Boun | Minimu | Maximu
N | Mean |n Error |d d m m
Fat Beginner 2 |6.883 |1.19296 |.2667 |6.325 |7.442 |4.00 9.00
Weight 0 19 5 6 2
Intermediat | 2 | 4.626 | .96144 2149 | 4.176 |5.076 | 3.05 6.02
e 0 |7 8 7 6
Advanced |2 |3.555 |.57996 1296 | 3.283 | 3.826 | 2.89 5.08
0 |1 8 6 5
Total 6 |5.021 |1.67984 |.2168 |4.587 |5.455 |2.89 9.00
0 |9 7 9 8

The mean and standard deviation values of fat weight among beginner, intermediate and advanced
male volley players is 6.88+£1.19, 4.62+0.96 and 3.55+0.57 respectively.

Fig. 1: Graphical representations of mean values of
fat weightof male volleyball players
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Table 8: One way ANOVA of fat weight of male volleyball players
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Sum of Mean
Squares | df Square | F Sig.
Fat weight Between 115496 |2 57.748 | 64.550 .001
Groups
Within Within 50.994 57 .895
Groups Groups
Total Total 166.49 59

After applying a one-way ANOVA Table 8 revealed, results revealed that there were significant
differences in fat weight between the three groups, F (2, 57) = 64.55, p < 0.05.

Table 9: Post Hoc Test (LSD) of fat weight of male volleyball players
95% Confidence

Mean Interval
Dependent Difference | Std. Lower | Lower
Variable () Group (J) Group (1-J) Error Sig. | Bound | Bound

Fat Weight | Beginner Intermediate | 2.25722" 29910 |.001|1.6583 | 2.8562
Advanced 3.32882" 29910 |.001 | 2.7299 | 3.9278
Intermediate | Advanced 1.07159" 29910 |.001 | .4726 1.6705
The mean of fat weight of beginner was significantly higher than intermediate and advanced and the
mean of intermediate was significantly higher than advanced male volleyball players.

Table 10: Descriptive statistics of lean body mass of male volleyball players

Variabl | Groups 95% Confidence
es Interval for
Std. Mean
Deviatio | Std. Lower | Lower | Minimu | Maximu
N | Mean |n Error Bound | Bound | m m
Lean Beginner |2 |36.024 | 4.71105 | 1.0534 | 33.819 | 38.229 | 24.85 43.00
Body 0|7 2 8 5
Mass Intermedia | 2 | 37.603 | 4.68704 | 1.0480 | 35.409 | 39.796 | 31.46 46.51
te 0 |3 5 7 9
Advanced |2 |44.365 | 3.49963 | .78254 | 42.728 | 46.003 | 39.00 51.00
019 0 8
Total 6 |39.331 | 5.61041 | .72430 | 37.882 | 40.780 | 24.85 51.00
0 |3 0 6

The mean and standard deviation values of lean body mass among beginner, intermediate and
advanced male volley players is 36.02+4.71, 37.60+4.68 and 44.36+3.49 respectively.

Fig. 1: Graphical representations of mean values of
lean body mass of male volleyball players
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Table 11: One way ANOVA of lean body mass of male volleyball players

Sum of

Squares df Mean Square | F Sig.
Lean Body | Between | 785.341 2 392.671 20.883 .001
mass Groups
Within Within 1071.785 57 18.803
Groups Groups
Total Total 1857.12 59

After applying a one-way ANOVA Table 11 revealed, results revealed that there were significant
differences in lean body mass between the three groups, F (2, 57) = 20.88, p < 0.05.

Table 12: Post Hoc Test (LSD) of lean body mass of male volleyball players

95%  Confidence
Mean Interval
Dependent Difference | Std. Lower Lower
Variable (1) Group (J) Group (1-J) Error Sig. | Bound Bound
Lean Body | Beginner Intermediate | -1.57861 1.37125 | .254 |-4.3245 | 1.1673
Mass Advanced -8.34123" | 1.37125 |.001 |-11.0871 | -5.5954
Intermediate | Advanced -6.76262° | 1.37125 |.001 |-9.5085 |-4.0167

The mean of lean body mass of beginner was not significantly different than intermediate and the
mean of beginner was significantly lower than advanced male volleyball players and the mean od
intermediate was significantly lower than advance male volleyball players.

Discussion

The mean of basal metabolic rate of beginner was significantly lower than intermediate and advanced
male volleyball players and the mean of intermediate was significantly lower than advanced male
volleyball players. The mean of fat percentage of beginner was significantly higher than intermediate
and advanced volleyball players and the mean of intermediate was not significantly higher than
advanced male volleyball players. The mean of fat weight of beginner was significantly higher than
intermediate and advanced and the mean of intermediate was significantly higher than advanced male
volleyball players. The mean of lean body mass of beginner was not significantly different than
intermediate and the mean of beginner was significantly lower than advanced male volleyball players
and the mean of intermediate was significantly lower than advance male volleyball players. Data
confirms that both FFM and FM are significant contributors to BMR. When the effect of FM on BMR
is removed, any association with leptin concentrations disappears, which suggests that previous links
between circulating leptin concentrations and BMR occurred only because of inadequate control for
the effects of FM (Johnstone et al., 2005). Anthanont & Jensen, (2016) study concluded that adults
with low BMRs did not gain more weight than did adults with high BMRs, implying that habitual
differences in food intake or activity counterbalance variations in BMR as a risk factor for weight
gain in a typical Western population. Campa & Toselli, (2018) study resulted that the elite group
showed a greater amount of fat-free mass (FFM) and total body water (TBW) and a lower fat mass
(FM) than the subelite group (P <.05). In addition, the elite players were taller and heavier and had a
higher FFM, FM, TBW, and body cellular mass than the low-level athletes (P <.05). Finally, the mean
impedance vectors of the elite group significantly differed from those measured in the normal
population and in the other 2 groups (P <.05). This study provides an original data set of body-
composition and bioelectric impedance reference values of elite male volleyball players. The results
might be useful for interpretation of individual bioimpedance vectors and for defining target regions
for volleyball players.

Conclusions
Following conclusions are drawn from the current study:
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1. There is significant difference in basal metabolic rate between beginner and intermediate male
volleyball players. Thus, it is concluded that basal metabolic rate is higher in intermediate than
beginner male volleyball players.

2. There is significant difference in basal metabolic rate between beginner and advanced male
volleyball players. Thus, it is concluded that basal metabolic rate is higher in advanced than beginner
male volleyball players.

3. There is significant difference in basal metabolic rate between intermediate and advanced male
volleyball players. Thus, it is concluded that basal metabolic rate is higher in advanced than
intermediate male volleyball players.

4. There is significant difference in fat percentage between beginner and intermediate male volleyball
players. Thus, it is concluded that fat percentage is higher in beginner than intermediate male
volleyball players.

5. There is significant difference in fat percentage between beginner and advanced male volleyball
players. Thus, it is concluded that fat percentage is higher in beginner than advanced male volleyball
players.

6. There is significant difference in fat percentage between intermediate and advanced male
volleyball players. Thus, it is concluded that fat percentage is higher in intermediate than advanced
male volleyball players.

7. There is significant difference in fat weight between beginner and intermediate male volleyball
players. Thus, it is concluded that fat weight is higher in beginner than intermediate male volleyball
players.

8. There is significant difference in fat weight between beginner and advanced male volleyball
players. Thus, it is concluded that fat weight is higher in beginner than advanced male volleyball
players.

9. There is significant difference in fat weight between intermediate and advanced male volleyball
players. Thus, it is concluded that fat weight is higher in intermediate than advanced male volleyball
players.

10.  There is no significant difference in lean body mass between beginner and intermediate male
volleyball players.

11.  There is significant difference in lean body mass between beginner and advanced male
volleyball players. Thus, it is concluded that lean body mass is higher in beginner than advanced male
volleyball players.

12.  There is significant difference in lean body mass between intermediate and advanced male
volleyball players. Thus, it is concluded that lean body mass is higher in intermediate than advanced
male volleyball players.
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