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The purpose of the study was to find out the vo2 max difference between volleyball 

and basketball u-21 players. The sample consists of 10 volleyball and 10 basketball 

players who were state level players of bhiwani district. The Harvard step test was 

administered to determine the aerobic capacity. All the measurement was taken using 

standard equipment and techniques. The study shows that the EPOC was computed 

both in ml. and ml/kg. Basketball players exhibited the highest value of oxygen 

consumption during recovery. 
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INTRODUCTION 

Physiological and Physical dimensions play an important role in determining 

the success of athlete. Quite naturally the interest in physiological characteristics and 

body composition of sports person from different competitive sports has increased 

tremendously over the last decade. It has been well established that specific 

physiological characteristics and body composition indicate whether the player would 

be suitable to compete at highest level in specific sport.. 

Both Volleyball and Basketball are top level and successful sports and played 

almost in every nation. Participation in these sports requires high level of techno-

tactical abilities and physical and physiological characteristics. Both the games are 

interval sports with both anaerobic and aerobic components. Aerobic system is not 

used as a primary fuel source during performing in both games but is relied upon 

energy replenishment during rest periods. At the higher skill levels, technical 

performance may be limited by the physical characteristics as well as physical fitness, 

and performance characteristics such as speed and vertical jump. But need of cardio-

respiratory fitness can't be underestimated. 

INTRODUCTION OF VO2MAX 

VO2 Max Fitness can be measured by the volume of oxygen you can consume 

while exercising at your maximum capacity. VO2 Max is the maximum amount of 

oxygen in millilitres, one can use in one minute per kilogram of body weight. Those 

who are fit have higher VO2 Max values and can exercise more intensely than those 

who are not as well conditioned. Numerous studies show that you can increase your 

VO2 Max by working out at an intensity that raises your heart rate to between 65 and 

85% of its maximum for at least 20 minutes three to five times a week (referenced in 

French & Long (2012) A mean value of VO2 Max for male athletes is about 3.5 

litres/minute and for female athletes it is about 2.7 litres/minute The VO2Max test 
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provides important information on the capacity of the long-term human energy 

system.  

Aim of the study 

The aim of present study was tosses and compares the cardio-respiratory 

fitness (vo2 max) of u-21volleyball and basketball players of bhiwani.                                                                                                                 

Limitations  

• The comparison measures between Volleyball and basketball  players may not 

be representative of all volleyball and basketball players. The relatively small 

sample size serves as baseline data to determine physiologic differences in 

volleyball and basketball players. 

• Additionally, these data should not be generalized to female volleyball athletes 

because of the physiologic and performance differences between male and 

female athletes.  

• Further study should be done to investigate the physiologic performance 

measures with a larger sample size that provides a more comprehensive 

representative sample. 

• No special motivational technique has been used for the data collection which 

may be considered as a limitation of the study. 

• Apart from lake of time the present study had its own limitations as for as the 

selection of subjects was concerned. 

Delimitation 

• The present study was delimitated to male volleyball and basketball players .  

• The study was further delimitated to the selected physiological variable 

cardio-respiratory fitness (vo2 max). 

Hypothesis 

• It was hypothesized that there would be significant differences in the cardio-

respiratory fitness (vo2 max) of volleyball and basketball players. Possible 

reasons for these differences include the amount of time spent in strength and 

conditioning programs, the quality of the strength and conditioning programs, 

physical maturation and different game requirements. 

METHODOLOGY 

Selection of subjects 

The study was conducted on male u21 Volleyball & Basketball players. 

Subjects were recruited from bhiwani district. All the volunteers were male within the 

age range of 19 to 21 yrs. This study sought to examine the cardio respiratory fitness 

between volleyball and basketball players. Logistically, it would be impossible to test 

all the state level players in both games at same time and numbers of subjects were 

less in this study but this small sample size serves as baseline data to determine 

physiologic differences in volleyball and basketball players. Prior to completing the 

study, all participants approved that they understood the purpose of the study, were 

healthy enough to perform test selected for this study and were willing to participate 

in the experimental procedures. During data collection all participants were having 

good physical fitness and performing physical activity on a daily basis. 
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Selection of variables 

 The selections of the tests were made with a view of the feasibility, objectivity 

and reliability of the tests. Keeping in view, the feasibility criteria and the relevancy 

of the variables of the present study physiological were studied.   

Test Administration - Harvard Step Test 

Historical Background 

The Harvard Step Test was developed by Brouhaet. al. (1943).The Harvard 

Step Test is designed to give an indication of the overall fitness of one’s 

cardiovascular system.  This test measures the pulse recovery rate as a sign of your 

cardiovascular endurance.     

Procedure 

The athlete warms up according to the task. Then the athlete is asked to step 

up and down off a gym bench (45cm high) for 5 minutes on the beep of metronome 

(30 steps / minute). When the assistant gives the command "GO" the athlete starts 

stepping up and down with the rhythmic beeps of metronome. After making the 

proper rhythm the assistant starts the stopwatch.  

The assistant gives the command “STOP” after 5 minutes. 

• The assistant measures the athlete's heart rate (bpm) one minute after finishing 

the test - Pulse1. 

• The assistant measures the athlete's heart rate (bpm) two minutes after 

finishing the test - Pulse2. 

• The assistant measures the athlete's heart rate (bpm) three minutes after 

finishing the test - Pulse3 

Assessment 

Using the three pulse rates (BPM) an estimate of your level of fitness can be 

determined as follows: 

Result = 30000 ÷ (pulse1 + pulse2 + Pulse3) 

Normative data for the Harvard Step Test 

Gender Excellent Above Average Average Below Average Poor 

Male >90.0 80.0-90.0 65.0-79.9 55.0-64.9 <55 

Female >86.0 76.0-86.0 61.0-75.9 50.0-60.9 <50 

 

Statistical Analysis 

Mean and standard deviation for all the physical and physiological transients 

were calculated by the Statistical package SPSS 10. T-test for Independent sample 

was used to compare positional differences in VO2max and EPOC. Because of the 



Online International Interdisciplinary Research Journal, {Bi-Monthly}, ISSN 2249-9598, Volume-V, Nov 2015 Special Issue 

 

 

w w w . o i i r j . o r g                      I S S N  2 2 4 9 - 9 5 9 8  

 

Page 250 

low sample size of players (n=10) each, they were not considered for comparisons 

among them. 

RESULTS AND DISCUSSIONS 

 The statistical analysis of data on selected physiological variables is presented 

in this chapter.  The data obtained on physiological variables have been analysed by 

Statistical Package of Social Sciences (SPSS) version 10. 

 

 Descriptive statistics for VO2max has been provided below. The HR(Max) for 

Volleyball sample (n=10) was 186 ± 10 ml·kg-1·min-1 & for the Basketball players, it 

is 184 ± 09 ml·kg-1·min-1  (See table 1&2). This value was significantly greater than 

the upper value (i.e., 55 ml·kg-1·min-1) for this population’s range (t (23) = 2.18, 

p<0.05, d=0.44) (Wilmore &Costill, 2004). 

TABLE 1 

Parameter HR max (bpm) 

Mean 186 

SD 10 

 

Fig: - MEAN (SD) OF MAXIMUM HEART RATE (HR MAX.) OF VOLLEY 

BALL PLAYERS 

 As noted by Agre et al. (1988), volleyball players are usually 20-25% below 

values of well-conditioned endurance athletes, which can be over 80 ml·kg-1·min-1 

(Powers &Howley, 2007). VO2max values in the present study were approximately 

20 ml·kg-1·min-1 lower than top endurance athletes. Body composition also plays a 

significant role inVO2max, sometimesaccounting for as much as 70% of VO2max 

differences (McArdle et al., 1986). 

TABLE 2 

Parameter HR max (bpm) 

Mean 184 

SD 09 

 

Fig: - MEAN (SD) OF MAXIMUM HEART RATE (HR MAX.) OF BASKET 

BALL PLAYERS 

 Lean body mass could have contributed to higher VO2max values in the 

subjects in this study. Since lean muscle mass metabolizes oxygen, these subjects’ 

body composition allowed them to consume more oxygen to metabolize and produce 
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energy for performance. 

TABLE 3 

 

Fig: - GAMES DIFFERENCES OF MAXIMUM OXYGEN CONSUMPTION (VO2 

Max.) 

 It could have been expected that VO2max would vary according to position of 

each athlete. One of the greater values was recorded by a Volley ball players at 54.2 

ml·kg-1·min-1(See table-3). 

 However, there are a number of variables other than training that could have 

influenced the results of this vo2 Max. Test, such as genetic factors and current 

motivation of the athlete.  

 Physiological data have been reported for volleyball players using Harvard 

step test, but this test do not adequately reflect jumping movements, and therefore do 

not reflect the specific aerobic power developed by elite Basketball/Volley ball 

players (Nobes, 2003).  

 

 The average VO2max for these subjects was greater than the norms for this 

demography, which would be expected from highly trained athletes. Also, the average 

VO2 max these athletes was greater than the 65% of VO2max seen in untrained 

individuals, and was consistent with values shown in previous literature (McArdle et 

al., 1986). When the data from these athletes was broken down by position, the results 

were inconclusive, showing no statistical differences between Volley ball players and 

Basket Ball Players. 

Fig: GAME DIFFERENCES OF EXCESS POST EXERCISE OXYGEN 

CONSUMPTION 

The EPOC was computed both in Volley ball &Basket ball players in both 

Millilitres (ml) and Millilitres per Kilogram body weight (ml/kg). Basketball players 

GAME VO2max (ml·kg-1·min-1) 

Mean SD 

VOLLEYBALL ( n=10) 54.2 3.4 

BASKETBALL( n=10) 51.3 5.2 

Game EPOC(ml·kg-1·min-1) 

Mean SD 

VOLLEYBALL ( n=10) 67.15 32.4 

BASKETBALL ( n=10) 69.89 21.2 
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exhibited the highest levels of oxygen consumption during recovery i.e. 184 ± 09 

(ml·kg-1·min). This would tend to indicate that the two groups of athletes shared 

similar or nearly similar degree of anaerobiosis. The EPOC or excess oxygen 

consumption during recovery is primarily related more to 

(i) Rephosphorylation of ATP-CP stores.  

(ii) The oxidation of lactate produces during exercise then to the ability to 

consume a large amount of oxygen.  

Conclusion 

• VO2max values in the present study were approximately 

20ml/kg1·min-1 lower than top endurance athletes. 

• The EPOC was computed both in (ml) and (ml/kg). Basketball players 

exhibited the highest levels of oxygen consumption during recovery. 

This would tend to indicate that the two groups of athletes shared 

similar or nearly similar degree of anaerobiosis. 
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