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Abstract 

The evaluation of physiological variables such as vital capacity and breath-holding capacity is essential for 

comprehending the aerobic and anaerobic fitness levels necessary in various sports. This study intends to 

compare these variables among national-level basketball, volleyball, and football players. A total of 75 male 

athletes (25 from each sport) participated in this study. Data were collected through spirometry and 

standardized breath-holding tests. Statistical analysis indicated that there is no statistically significant 

difference in vital capacity and breath-holding ability among football, basketball, and volleyball athletes The 

study emphasizes the sport-specific physiological adaptations required for optimal performance. 
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Introduction 

Sports are inherently enjoyable, challenging, and engaging, necessitating a specific level of skill and physical 

condition. In terms of human values, the pursuit of achievement in the realm of sports occupies a distinctive 

level. It embodies the amalgamation of success, victory, triumph, and the dominance over fellow teammates 

and peers. The nobility of competition lies in the acknowledgment from the loser towards the winners, which, 

together with friends, recognizes both defeat and victory. Athletes are chosen for exceptional performance in 

any sport based on their physical fitness, structure, and body size, which have been demonstrated to be 

suitable for high performance in the respective sport. 

The significance of physiological variables in sports performance has been the focus of comprehensive 

research, particularly regarding how specific physical attributes facilitate athletic achievement. Among these 

variables, vital capacity and breath-holding capacity serve as essential indicators of respiratory efficiency 

and endurance, which directly impact an athlete’s performance. These elements become particularly relevant 
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in team sports such as basketball, volleyball, and football, where the aerobic and anaerobic requirements 

significantly differ. This study intends to perform a comparative analysis of selected physiological variables, 

specifically vital capacity and breath-holding capacity, among national-level athletes engaged in these three 

sports. 

Physiological variables hold a crucial position in ascertaining an athlete’s endurance, efficiency, and overall 

performance. Vital capacity, which denotes the maximum volume of air an individual can expel from the 

lungs following a maximum inhalation, is a vital determinant of aerobic performance. Athletes possessing 

greater vital capacity are frequently better equipped to endure extended physical exertion. Likewise, breath-

holding capacity, which assesses the time duration an individual can voluntarily maintain breath retention, 

reflects respiratory muscle strength and the body’s capacity to withstand elevated levels of carbon dioxide. 

Both of these variables are imperative in high-intensity sports that necessitate optimal oxygen utilization and 

respiratory regulation. 

The physiological demands of sports are shaped by the intensity and duration of physical activity, in addition 

to the engagement of various energy systems. Basketball players require well-developed cardiovascular and 

pulmonary functions to manage the rapid transitions between high-intensity bursts and brief recovery 

intervals. Volleyball players, despite participating in short-duration efforts, depend on breath control during 

blocking and spiking maneuvers. Football players, owing to the continuous nature of the game, necessitate a 

higher level of endurance and respiratory efficiency. 

Vital capacity and breath-holding capacity are both affected by training regimens, sport-specific 

requirements, and genetic predisposition. By analyzing these variables among national-level players from 

these three sports, this research seeks to identify patterns that may aid in optimizing training protocols for 

improved athletic performance. 

Research Objectives 

The study is structured to accomplish the following objectives: 

 To evaluate and compare the vital capacity of national-level basketball, volleyball, and football 

athletes. 

 To examine and differentiate the breath-holding capacity among competitors in these three sports. 

 To determine sport-specific variances in respiratory efficiency and endurance. 

 To offer insights into training approaches that may improve these physiological parameters for 

enhanced performance. 
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Hypothesis 

It is postulated that football players will display greater vital capacity as a result of the endurance demands 

inherent in their sport, whereas basketball and volleyball players may show enhanced breath-holding capacity 

owing to their dependence on brief episodes of high-intensity exertion. These differences are anticipated to 

correspond with the unique physiological requirements associated with each sport. 

Methodology 

Sample Size: 

Ninety male national-level athletes (aged 18-30) were recruited, with 30 athletes each from basketball, 

volleyball, and football. All participants had a minimum of five years of competitive experience. 

Data Collection 

Vital Capacity: Utilizing a spirometer, three trials were conducted, and the highest value was selected. 

Breath Holding Capacity: Assessed by directing athletes to maintain their breath following maximal 

inhalation until voluntary expiration. 

Descriptives 

 N Mean Std. Deviation Std. Error 

95% Confidence Interval for 

Mean 

Lower Bound Upper Bound 

Vital Capacity Football 25 3.6212 .22305 .04461 3.5291 3.7133 

Basket Ball 25 3.5852 .19453 .03891 3.5049 3.6655 

Volleyball 25 3.6568 .17743 .03549 3.5836 3.7300 

Total 75 3.6211 .19871 .02294 3.5753 3.6668 

Breath 

Holding 

Football 25 34.9940 3.28527 .65705 33.6379 36.3501 

Basket Ball 25 35.1856 2.03800 .40760 34.3444 36.0268 

Volleyball 25 35.3404 1.95084 .39017 34.5351 36.1457 

Total 75 35.1733 2.47025 .28524 34.6050 35.7417 

The average vital capacity values for football, basketball, and volleyball athletes are 3. 6212, 3. 5852, and 3. 

6568, respectively. Volleyball athletes exhibit the highest average, whereas basketball athletes have the 

lowest. The standard deviation is the smallest in volleyball (0. 17743), indicating more consistent values, 

while football has the highest (0. 22305), suggesting increased variability. The standard error values are 

relatively minor, implying that the sample mean is a dependable estimate of the population mean. 

The breath-holding capacity is greatest in volleyball athletes (35. 3404 seconds), followed by basketball (35. 

1856 seconds) and football (34. 9940 seconds). Volleyball also displays the least variability (SD = 1. 95084), 
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whereas football exhibits the highest (SD = 3. 28527). Standard error values imply that the data is quite 

reliable, with slight differences observed between the groups. 

The results suggest that volleyball athletes tend to possess slightly higher values for both vital capacity and 

breath-holding duration. The differences among groups are relatively minor, but the variations in standard 

deviation indicate that certain sports may demonstrate more diverse respiratory performance among athletes. 

These findings could be beneficial in the development of sport-specific training programs focused on 

respiratory endurance. 

ANOVA 

 Sum of Squares df Mean Square F Sig. 

Vital Capacity Between Groups .064 2 .032 .807 .450 

Within Groups 2.858 72 .040   

Total 2.922 74    

Breath Holding Between Groups 1.506 2 .753 .120 .887 

Within Groups 450.053 72 6.251   

Total 451.559 74    

The analysis of Vital Capacity reveals that the between-group sum of squares is 0. 064 with 2 degrees of 

freedom (df), while the within-group sum of squares is 2. 858 with 72 df. The mean square values are 0. 032 

and 0. 040, respectively. The F-value is 0. 807, with a significance (Sig.) of 0. 450, signifying that no 

statistically significant difference exists in vital capacity among the groups. 

For Breath Holding, the between-group sum of squares is 1. 506 with 2 df, whereas the within-group sum of 

squares is 450. 053 with 72 df. The mean square values are 0. 753 and 6. 251, respectively. The F-value is 0. 

120, with a significance level of 0. 887, indicating that no meaningful difference is present in breath-holding 

capacity across the groups. 

Overall, both variables (Vital Capacity and Breath Holding) demonstrate high p-values (exceeding 0. 05), 

suggesting that the observed differences between the groups are not statistically significant. This indicates 

that the factors defining the groups do not exhibit a measurable impact on these physiological parameters. 
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Multiple Comparisons 

LSD 

Dependent 

Variable (I) Group (J) Group 

Mean 

Difference (I-

J) Std. Error Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Vital Capacity Football Basket Ball .03600 .05635 .525 -.0763 .1483 

Volleyball -.03560 .05635 .530 -.1479 .0767 

Basket Ball Football -.03600 .05635 .525 -.1483 .0763 

Volleyball -.07160 .05635 .208 -.1839 .0407 

Volleyball Football .03560 .05635 .530 -.0767 .1479 

Basket Ball .07160 .05635 .208 -.0407 .1839 

Breath 

Holding 

Football Basket Ball -.19160 .70715 .787 -1.6013 1.2181 

Volleyball -.34640 .70715 .626 -1.7561 1.0633 

Basket Ball Football .19160 .70715 .787 -1.2181 1.6013 

Volleyball -.15480 .70715 .827 -1.5645 1.2549 

Volleyball Football .34640 .70715 .626 -1.0633 1.7561 

Basket Ball .15480 .70715 .827 -1.2549 1.5645 

The average differences in vital capacity among football, basketball, and volleyball players are negligible, 

with all significance values (Sig.) surpassing 0. 05. This signifies that there exist no statistically significant 

differences in vital capacity among these groups. For instance, the difference between football and basketball 

players is 0. 036 (Sig. = 0. 525), whereas the difference between basketball and volleyball players is -0. 0716 

(Sig. = 0. 208), indicating no substantial variation. 

Likewise, regarding breath-holding ability, the average differences among the three groups remain limited, 

and all significance values exceed 0. 05, indicating that the differences are not statistically significant. For 

example, the difference between football and basketball players is -0. 1916 (Sig. = 0. 787), and between 

football and volleyball players, it amounts to -0. 3464 (Sig. = 0. 626). This implies that breath-holding 

capacity does not vary significantly among football, basketball, and volleyball players. 

The findings suggest that neither vital capacity nor breath-holding ability shows a significant difference 

among football, basketball, and volleyball players. This indicates that these physiological characteristics may 

not be substantially affected by the specific sport engaged in, at least within the investigated sample. 
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Conclusion: 

The findings indicate that there is no statistically significant difference in vital capacity and breath-holding 

ability among football, basketball, and volleyball athletes. Although volleyball players exhibit slightly higher 

average values for both variables, the differences remain minor and within the range of natural variability. 

The high p-values (greater than 0. 05) further confirm that these differences are not statistically significant. 

Furthermore, variations in standard deviation suggest that certain sports may demonstrate more consistent 

respiratory performance among athletes. 

Recommendations: 

Sport-Specific Training: Although no significant differences were found, training programs may still 

incorporate sport-specific respiratory exercises to enhance endurance and efficiency. 

Further Research: Future studies with larger and more diverse sample sizes could provide a more 

comprehensive understanding of how different sports influence respiratory function. 

Longitudinal Analysis: Conducting a long-term study may assist in identifying whether prolonged 

participation in a particular sport affects vital capacity and breath-holding ability over time. 

Additional Variables: Considering other physiological or environmental factors (e.g., altitude, training 

intensity, and player position) may yield more insightful conclusions regarding respiratory performance 

differences. 
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