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Abstract
Background: High-intensity interval training (HIIT) involves short bursts of vigorous exercise alternated with low-intensity recovery periods. It has gained popularity for its time efficiency and effectiveness in enhancing cardiovascular fitness, muscle strength, and power, making it a valuable method for sports conditioning.Objectives: The primary objective of this study was to investigate the effect of high-intensity interval training on selected physiological variables and physical performance of football players.Materials and Methods: This study included 30 male national-level football players aged 18–24. Participants were randomly assigned to two groups: Experimental (n=15) and Control (n=15). Pre- and post-intervention assessments evaluated physiological variables in resting pulse rate, breath-holding capacity, VO₂ Max, and physical performance in speed, agility, and explosive power.  Pulse rate was measured by using Polar H10 (bpm), breath-holding capacity was measured manually (seconds), and VO₂ Max was measured by using Cooper’s 12-minute run/walk test (meters). Speed was assessed using the 20-meter dash (seconds), agility was measured by using the Illinois Agility Test (seconds), and explosive power was measured by using the Standing Broad Jump (meters). A six-week HIIT program (60 minutes/day, 5 days/week) was implemented for the experimental group, while the control group did not participate in structured exercise. Pre- and post-test scores were analyzed using descriptive statistics and ANCOVA, with significance set at p < 0.05.Results: The findings showed significant improvements in physiological variables and physical performance in the experimental group compared to the control group. The HIIT program effectively enhanced physiological variables such as resting pulse rate, breath-holding time, and VO₂ Max, and physical performance such as speed, agility, and explosive power in football players.Conclusions: The study concludes that a six-week HIIT program significantly improves physiological variables, resting pulse rate, breath-holding time, VO₂ Max, and physical performance speed, agility, and explosive power in football players. Further research is needed to explore its long-term effects and optimal duration for sports conditioning.Key Words: High-intensity interval training (HIIT), Physiological Variable, Physical Performance, Football Players etc.

Introduction: 
 Interval training has a well-established history, with some sources indicating that this method has been utilized since the early 1900s (Foster et al., 2025; Oniz & Gocer, 2024). High-Intensity Interval Training (HIIT) involves short bursts of intense exercise followed by brief periods of rest or lower-intensity activity. High intensity interval training (HIIT) is a type of exercise that involves alternating short bursts of intense activity with brief periods of rest or low intensity exercise (Billat, 2001). It's a training technique that alternates between maximal or near-maximal effort and recovery, pushing the body's cardiovascular and anaerobic systems. The goal is to elevate the heart rate significantly during the intense intervals, promoting various fitness benefits like improved cardiovascular health, increased calorie burn, and enhanced muscle endurance. High-Intensity Interval Training (HIIT) is a training method that alternates between short bursts of intense exercise and brief recovery periods, mimicking the intermittent nature of football matches. HIIT has gained substantial attention in recent years as a time-efficient alternative to traditional endurance-based training models. Although HIIT sessions are generally shorter in duration, numerous studies have demonstrated that they can elicit physiological adaptations comparable to, or in some cases greater than, those achieved through longer bouts of conventional training (Chang et al., 2022; Poon et al., 2024). This approach has been shown to improve various physiological variables crucial for football players, including aerobic and anaerobic capacity, VO2 max, and muscle fatigue resistance. 
Football, or soccer, stands as the most widely embraced team sport globally, recognized for its dynamic and fast-paced nature, captivating both players and spectators. The evolution of football is marked by an increased emphasis on “high sports performance,” wherein the game’s essence involves the interplay of skill, technical and tactical prowess, motor component development, and physiological parameters. In addition to technical and physical advancements, there is a growing focus on enhancing the intellectual capacities of football players. Research by Singh, L.S. et al. (2016; 2018) underscores the significance of various factors such as endurance, speed, agility, leg strength, upper body strength, power, muscular endurance, flexibility, coordination, and reaction time in optimizing football performance.
HIIT short, repeated bursts of high-intensity effort have proven to elevate both aerobic and anaerobic performance (VO2max, sprint capacity, lactate threshold, and directional quickness) with remarkable efficiency (Atakan et al., 2021; Helgerud et al., 2007).  In sports like basketball, which demand repeated high-intensity efforts interspersed with active recovery, HIIT is both physiologically relevant and logistically efficient (Buchheit & Laursen, 2013; Milanović et al., 2015). Unlike traditional endurance training, which often lacks transferability to explosive court actions, HIIT prepares athletes to perform optimally under the intermittent and intense conditions characteristic of basketball (Coates et al., 2023). Aerobic capacity, denoting a broad range of metabolic processes, plays a pivotal role in the total energy capacity of the human body. Maximal oxygen uptake (VO2 max), a measure of aerobic intensity, signifies the organism’s ability to utilize the maximum amount of oxygen at a given moment (Rankovi et al., 2010). Blood pressure, recorded as systolic and diastolic pressures, and pulse rate, measured in beats per minute (bpm), are additional physiological parameters assessed in soccer players. Notably, trained soccer players often exhibit lower resting heart rates than their counterparts (Singh, L.Santosh, et al., 2022) – a key indicator of cardiovascular health. HIIT is characterized by repeated intervals of high-intensity activity that typically reach ≥80% of maximal heart rate (HRmax) or maximal oxygen uptake (VO2max), interspersed with short recovery periods. This intermittent structure creates substantial cardiovascular and metabolic demand, thereby promoting improvements in aerobic capacity, cardiometabolic health, and exercise performance within a relatively shorter time frame (Buchheit & Laursen, 2013).





Materials and Methods 
Selection of Subjects:
The study involved the participation of thirty male football players from the Imphal West district of Manipur, India. These individuals participated in the national-level competition, with their ages falling within the range of 18 to 24 years.

Selection of the Test:
The study employed physiological variables, resting pulse rate, breath-holding time, and VO₂ Max, as well as physical performance, speed, agility, and explosive power in football players. Resting Pulse rate was measured with Polar H10 (bpm), breath-holding time manually (seconds), and VO₂ Max via Cooper’s 12-minute run/walk test (meters). Speed was assessed using the 20-meter dash (seconds), agility via the Illinois Agility Test (seconds), and explosive power using the Standing Broad Jump (meters). These specific tests were selected as they provide accurate measures under investigation in this study.

Criterion Measures:
Based on this study, the following specific tests and corresponding units for the selected variables are presented below:

	Sl. No
	Name of Variables
	Specific Tests
	Units

	1
	Resting Pulse
	Polar H10 Test
	Beats per minutes (bpm)

	2
	breath-holding 
	Time manually Test
	Seconds (Sec.)

	3
	VO₂ Max
	Cooper’s 12-minute run/walk test 
	Meters (m)

	4
	Speed
	20-meter Dash Test
	Seconds (Sec.)

	5
	Agility 
	Illinois Agility Test 
	Seconds (Sec.)

	6
	explosive power 
	Standing Broad Jump 
	Meters (m)



	Design of the Study:
The primary aim of this study was to investigate the effect of a HIIT training program on physiological variables (resting pulse rate, breath-holding time, VO₂ Max) and physical performance (speed, agility, explosive power) of football players. The research involved two groups: Experimental (n=15), and Control (n=15). Prior to the implementation of the HIIT training program, baseline measurements were taken for the selected physiological variables and physical performance in all the groups. Resting Pulse rate was measured by using Polar H10 (bpm), breath-holding time by using manually (seconds), and VO₂ Max by using Cooper’s 12-minute run/walk test (meters). Speed was assessed using the 20-meter dash (seconds), agility by using the Illinois Agility Test (seconds), and explosive power using the Standing Broad Jump (meters), respectively. The HIIT training program spanned six weeks, with five training sessions per week, each lasting for 60 minutes. The experimental group adhered to the prescribed HIIT training regimen, while the control group continued with their regular match practice. The intervention period encompassed the timeframe from September 15 to November 15, 2025. 


Training Program:
Training was carried out for the study's goal, and then a six-week HIIT training programmed. This training regimen adhered to Thompson et al. (2013)'s prescribed allotment for exercise. Five times a week, the programmed comprised 60 minutes of exercise, consisting of a 10-minute warm-up, a 40-minute main activity, and a 10-minute warm-down.  Five times a week for six weeks, the workout was done. By increasing the size and quantity of exercise motions, we have developed a programmed that remains within the bounds of the peak performance exercise intensity that was previously established (Singh, L.Santosh, 2018). Furthermore, we prioritized safety over accuracy when practicing each manoeuvre; therefore, we proposed slightly altering the movement in portions that were challenging to execute. The specifics of the weekly training schedule for the HIIT training programmed are outlined in Tables 1 and 2.

Table 1. HIIT Program Design
	Sl. No
	Particulars
	Duration

	1.
	Total program length
	6 weeks

	2.
	Training frequency per week
	5 days

	3.
	Duration of each training Session
	45 minutes

	4.
	Rest interval between repetition
	3 minutes

	5.
	Rest interval between exercises
	1 minute

	6.
	Warm up and cooling down
	15 minutes



Table 2. Six-Week HIIT Program
	Weeks
	Exercise
	Sets × Reps / Bouts 
	Rest Interval(between drills)
	Intensity/Load

	1 -2 Weeks
	print drills (10–20 m) 
	2 × 8–10
	60–90 s
	70–75%

	
	Cone drills
	2 × 8–10
	60–90 s
	70–75%

	
	Lateral bounds
	2 × 8–10
	60–90 s
	70–75%

	
	High knees 
	2 × 8–10
	60–90 s
	70–75%

	
	Burpees
	2 × 8–10
	60–90 s
	70–75%

	
	Squat jumps
	2 × 8–10
	60–90 s
	70–75%

	3 -4 Weeks

	print drills (10–20 m)
	3 × 8–10
	50–80 s
	75–80%

	
	Cone drills
	3 × 8–10
	50–80 s
	75–80%

	
	Lateral bounds
	3 × 8–10
	50–80 s
	75–80%

	
	High knees
	3 × 8–10
	50–80 s
	75–80%

	
	Burpees
	3 × 8–10
	50–80 s
	75–80%

	
	Squat jumps
	3 × 8–10
	50–80 s
	75–80%

	5 -6 Weeks
	print drills (10–20 m)
	3–4 × 10–12
	45–60 s
	80–85%

	
	Cone drills
	3–4 × 10–12
	45–60 s
	80–85%

	
	Lateral bounds
	3–4 × 10–12
	45–60 s
	80–85%

	
	High knees
	3–4 × 10–12
	45–60 s
	80–85%

	
	Burpees
	3–4 × 10–12
	45–60 s
	80–85%

	
	Squat jumps
	3–4 × 10–12
	45–60 s
	80–85%


N.B.: - Moderate intensity: 70–75%, High intensity: 75–80%, and Very High intensity: 80–85%

Statistical Analysis
The data collected were entered into an Excel spreadsheet, and statistical analyses were carried out using IBM SPSS software (version 22.0; SPSS Inc., Chicago, IL, USA). Descriptive statistics were employed to analyze pre- and post-test scores, and differences among groups were examined using the analysis of covariance test (ANCOVA). The significance level for the statistical analyses was set at 0.05.

Results for Physiological Variables of football players:
The results of the study showed a significant improvement in the resting pulse rate of selected subjects of the experimental and control groups. Table 1 presents the descriptive analysis of the data collected from the pre-test and post-test after six weeks of high-intensity interval training in the experimental and control groups of Football players. 

Table 1. Pre and post means score of resting pulse rate for experimental and control groups of Football players

	Variables
	Test
	Experimental Group
	Control Group
	Source of Variance
	Sum of Square
	df
	Mean Square
	‘F’
Ratio

	Resting Pulse Rate
	Pre-test
	66.5
	67.365
	Between
	7.233
	1
	7.233
	1.352

	
	
	
	
	Within
	153.233
	28
	5.733
	

	
	Post-test
	61.45
	66.233
	Between
	156.600
	1
	156.600
	45.682*

	
	
	
	
	Within
	91.266
	28
	3.266
	

	
	Adjusted post-test Mean
	62.616
	65.549
	Between
	114.814
	1
	114.814
	68.135*

	
	
	
	
	Within
	45.467
	27
	1.876
	


Table F-ratio at 0.05 level of confidence for 1 and 28 (df) =4.20, 1 and 27 (df) =4.215. *Significant 
Table 1 shows that the experimental group and control group achieved pre-test averages on resting pulse rate of 66.5 and 67.365.  The obtained pre-test F-value of 1.352 and the necessary table F-value of 4.20 demonstrated that there was no statistically significant variation. The experimental group and control group achieved post-test averages on resting pulse rate of 61.45 and 66.233. The fact that the needed table F-value was 4.20 and the obtained post-test F-value was 45.682* demonstrated that there was a significant difference between the participants’ post-test results. After determining the adjusted post-means tests for the pre-test and post-test means and performing an analysis of covariance, the obtained F-value of 68.135* was found to be greater than the required value of 4.21, indicating that there were significant differences between the treated groups. Additionally, Figure 1 displayed the mean resting pulse rate score for the experimental and control groups. 

 Fig. 1. Graphical presentation of pre and post-means score of resting pulse rate for 		experimental and control groups
Table 2. Pairwise comparisons of experimental and control groups of resting pulse rate of 		    football players
	Variables
	Groups
	Mean Difference
	Std. Error
	Sig.
	95% Confidence Interval for Difference

	
	
	
	
	
	Lower Bound
	Upper Bound

	Resting Pulse Rate
	Experimental
	-4.045
	0.486
	0.000
	-5.032
	-3.047

	
	Control
	4.045
	0.486
	0.000
	3.047
	5.032



Furthermore, the study’s findings demonstrated that a subset of the experimental and control groups’ breath-holding capacity significantly improved. Table 3 presents the descriptive analysis of data obtained from pre- and post-tests following six weeks of high-intensity interval training for the experimental and control groups of Football players.

Table 3. Pre and post means score of breath holding Capacity for experimental and control 	   groups of football players
	Variable
	Test
	Experimental Group
	Control Group
	Source of Variance
	Sum of Square
	df
	Mean Square
	‘F’
Ratio

	[bookmark: _Hlk208214903]Breath Holding Capacity
	Pre-test
	44.9
	45
	Between
	1.3
	1
	1.3
	0.005

	
	
	
	
	Within
	5364.6
	28
	207.348
	

	
	Post-test
	56.4
	48.269
	Between
	486.123
	1
	486.123
	3.228


	
	
	
	
	Within
	5364.523
	28
	158.723
	

	
	Adjusted post-test Mean
	56.214
	48.459
	Between
	448.132
	1
	448.132
	137.04*

	
	
	
	
	Within
	85.879
	27
	3.421
	


Table F-ratio at 0.05 level of confidence for 1 and 28 (df) =4.20, 1 and 27 (df) =4.215. *Significant 
Table 3 shows that the experimental group and control group attained pre-test averages on Breath Holding Capacity of 44.9 and 45. The fact that the needed table F-value was 4.20 and the achieved pre-test F-value of 0.005 demonstrated that there was no statistically significant difference between the individuals’ starting scores. The experimental group and control group’s post-test averages for Breath Holding Capacity were 56.4 and 48.269. The fact that the needed table F-value was 4.20 and the obtained post-test F-value was 3.228 demonstrated that there was no statistically significant difference between the participants’ post-test results. After determining the adjusted post-means test and doing a covariance analysis, it was recognized that there were significant differences between the treated groups because the obtained F-value of 137.04* was higher than the necessary value of 4.21. Additionally, Figure 2 displayed the mean Breath Holding Capacity score for both the experimental and control groups.

 Fig. 2. Graphical presentation of pre and post-means score of breath-holding capacity for 		 experimental and control groups
Table 4. Pairwise comparisons of experimental and control groups of the breath-holding 		    capacity of football players
	Variable
	Groups
	Mean Difference
	Std. Error
	Sig.
	95% Confidence Interval for Difference

	
	
	
	
	
	Lower Bound
	Upper Bound

	Breath Holding Capacity 
	Experimental
	7.7458
	0.745
	0.000
	6.318
	9.245

	
	Control
	-7.7458
	0.745
	0.000
	-9.245
	-6.318



Additionally, the study’s findings demonstrated that a subset of the experimental and control groups’ VO2 max significantly improved. Table 5 displays the results of the descriptive analysis of the data gathered from the pre-test and post-test following six weeks of high intensity interval training for the experimental and control groups of Football players. 

Table 5. Pre and post means score of VO2 max for experimental and control groups of 		   football players
	Variable
	Test
	Experimental Group
	Control Group
	Source of Variance
	Sum of Square
	df
	Mean Square
	‘F’
Ratio

	[bookmark: _Hlk208225646]VO2 max
	Pre-test
	48.12
	47.208
	Between
	5.873
	1
	5.873
	0.782

	
	
	
	
	Within
	234.907
	28
	9.446
	

	
	Post-test
	58.19
	48.708
	Between
	407.124
	1
	407.124
	47.372*


	
	
	
	
	Within
	242.193
	28
	8.649
	

	
	Adjusted post-test Mean
	57.852

	51.273
	Between
	319.784
	1
	319.784
	102.68*

	
	
	
	
	Within
	86.416
	27
	4.126
	


Table F-ratio at 0.05 level of confidence for 1 and 28 (df) =4.20, 1 and 27 (df) =4.215. *Significant 
Table 5 shows that the experimental group and the control group obtained pre-test averages on VO2 max of 48.12 and 47.208. The obtained pre-test F-value of 0.782 and the necessary table F-value of 4.20 demonstrated that there was no statistically significant difference between the individuals’ starting scores. The experimental group and control group’s post-test averages for VO2 max were 58.19 and 48.708. The fact that the needed table F-value was 4.20 and the obtained post-test F-value was 47.372* demonstrated that there was a significant difference between the participants’ post-test results. After doing an analysis of covariance and compelling the adjusted post-means test to be considered, it was agreed that there were significant differences between the treated groups because the obtained F-value of 102.68* was higher than the necessary value of 4.21. Additionally, Figure 3 displayed the mean VO2 max score for both the experimental and control groups.

Fig. 3. Graphical presentation of pre and post means score of VO2 max for experimental 		and control groups
Table 6. Pairwise comparisons of experimental and control groups of VO2 max of Football players

	Variables
	Groups
	Mean Difference
	Std. Error
	Sig.
	95% Confidence Interval for Difference

	
	
	
	
	
	Lower Bound
	Upper Bound

	VO2 max 
	Experimental
	6.599
	0.658
	0.000
	5.249
	7.948

	
	Control
	-6.599
	0.658
	0.000
	-7.948
	-5.249



Results for Physical Performance of football Players
Furthermore, the study’s findings demonstrated that a subset of the experimental and control groups’ Speed significantly improved. Table 7 presents the descriptive analysis of the data obtained from the pre-test and post-test following six weeks of high intensity interval training for the experimental and control groups of football players. 

Table 7. Pre and post means score of speed for experimental and control groups of football 	 	   players
	Variable
	Test
	Experimental Group
	Control Group
	Source of Variance
	Sum of Square
	df
	Mean Square
	‘F’
Ratio

	Speed
	Pre-test
	3.125
	3.342
	Between
	0.041
	1
	0.041
	0.625

	
	
	
	
	Within
	1.125
	28
	0.040
	

	
	Post-test
	3.010
	3.286
	Between
	0.112
	1
	0.112
	8.310*

	
	
	
	
	Within
	0.436
	28
	0.020
	

	
	Adjusted post-test Mean
	3.020
	3.208
	Between
	0.215
	1
	0.215
	52.34*

	
	
	
	
	Within
	0.113
	27
	0.004
	


Table F-ratio at 0.05 level of confidence for 1 and 28 (df) =4.20, 1 and 27 (df) =4.215. *Significant 
Table 7 shows that the experimental group and control group attained pre-test averages on Speed of 3.125 and 3.342. The fact that the needed table F-value was 4.20 and the achieved pre-test F-value of 0.625 demonstrated that there was no statistically significant difference between the individuals’ starting scores. The experimental group and control group’s post-test averages for Speed were 3.010 and 3.286. The fact that the needed table F-value was 4.20 and the obtained post-test F-value was 8.310 demonstrated that there was a significant difference between the participants’ post-test results. After determining the adjusted post-means test and doing a covariance analysis, it was recognized that there were significant differences between the treated groups because the obtained F-value of 52.34* was higher than the necessary value of 4.21. Additionally, Figure 4 displayed the mean speed score for both the experimental and control groups.







Fig.4. Graphical presentation of pre and post means score of speed for experimental and 	control groups
Table 8. Pairwise comparisons of experimental and control groups for speed of football 	 	   players
	Variables
	Groups
	Mean Difference
	Std. Error
	Sig.
	95% Confidence Interval for Difference

	
	
	
	
	
	Lower Bound
	Upper Bound

	Speed
	Experimental
	-0.151
	0.026
	0.000
	-0.210
	-0.120

	
	Control
	0.151
	0.026
	0.000
	0.120
	0.210


Furthermore, the study’s findings demonstrated that a subset of the experimental and control groups’ Agility significantly improved. Table 9 presents the descriptive analysis of the data obtained from the pre-test and post-test following six weeks of high intensity interval training for the experimental and control groups of football players. 

Table 9. Pre and post means score of agility for experimental and control groups of football 	    players
	Variable
	Test
	Experimental Group
	Control Group
	Source of Variance
	Sum of Square
	df
	Mean Square
	‘F’
Ratio

	Agility
	Pre-test
	18.348
	18.528
	Between
	0.102
	1
	0.102
	0.429

	
	
	
	
	Within
	9.203
	28
	0.223
	

	
	Post-test
	16.012
	17.238
	Between
	0.640
	1
	0.640
	9.562*

	
	
	
	
	Within
	2.190
	28
	0.078
	

	
	Adjusted post-test Mean
	16.265
	17.147

	Between
	0.773
	1
	0.773
	21.26*

	
	
	
	
	Within
	1.281
	27
	0.045
	


Table F-ratio at 0.05 level of confidence for 1 and 28 (df) =4.20, 1 and 27 (df) =4.215. *Significant 
Table 9 shows that the experimental group and control group attained pre-test averages on Agility of 18.348 and 18.528. The fact that the needed table F-value was 4.20 and the achieved pre-test F-value of 0.429 demonstrated that there was no statistically significant difference between the individuals’ starting scores. The experimental group and control group’s post-test averages for Agility were 16.012 and 17.238. The fact that the needed table F-value was 4.20 and the obtained post-test F-value was 9.562* demonstrated that there was a significant difference between the participants’ post-test results. After determining the adjusted post-means test and doing a covariance analysis, it was recognized that there were significant differences between the treated groups because the obtained F-value of 21.26* was higher than the necessary value of 4.21. Additionally, Figure 5 displayed the mean Agility score for both the experimental and control groups.









Fig. 5. Graphical presentation of pre and post means score of agility for experimental and 	control groups
Table 10. Pairwise comparisons of experimental and control groups for agility of football 	players
	Variables
	Groups
	Mean Difference
	Std. Error
	Sig.
	95% Confidence Interval for Difference

	
	
	
	
	
	Lower Bound
	Upper Bound

	Agility
	Experimental
	-0.342
	0.079
	0.000
	-0.540
	-0.245

	
	Control
	0.342
	0.079
	0.000
	0.245
	0.540



Furthermore, the study’s findings demonstrated that a subset of the experimental and control groups’ Explosive Power significantly improved. Table 11 presents the descriptive analysis of the data obtained from the pre-test and post-test following six weeks of high intensity interval training for the experimental and control groups of football players. 

Table 11. Pre and post means score of explosive power for experimental and control groups 	     of football players
	Variable
	Test
	Experimental Group
	Control Group
	Source of Variance
	Sum of Square
	df
	Mean Square
	‘F’
Ratio

	Explosive power
	Pre-test
	2.319
	2.268
	Between
	0.020
	1
	0.020
	0.856

	
	
	
	
	Within
	0.612
	28
	0.027
	

	
	Post-test
	2.644
	2.484
	Between
	0.148
	1
	0.148
	8.648*

	
	
	
	
	Within
	0.490
	28
	0.018
	

	
	Adjusted post-test Mean
	2.616
	2.512

	Between
	0.076
	1
	0.074
	36.17*


	
	
	
	
	Within
	0.055
	27
	0.003
	


Table F-ratio at 0.05 level of confidence for 1 and 28 (df) =4.20, 1 and 27 (df) =4.215. *Significant 
Table 11 shows that the experimental group and control group attained pre-test averages on Explosive Power of 2.319 and 2.268. The fact that the needed table F-value was 4.20 and the achieved pre-test F-value of 0.856 demonstrated that there was no statistically significant difference between the individuals’ starting scores. The experimental group and control group’s post-test averages for Explosive Power were 2.644 and 2.484. The fact that the needed table F-value was 4.20 and the obtained post-test F-value was 8.648* demonstrated that there was a significant difference between the participants’ post-test results. After determining the adjusted post-means test and doing a covariance analysis, it was recognized that there were significant differences between the treated groups because the obtained F-value of 36.17* was higher than the necessary value of 4.21. Additionally, Figure 6 displayed the mean Agility score for both the experimental and control groups.


Fig. 6. Graphical presentation of pre and post means score of explosive power for 	experimental and control groups

Table 12. Pairwise comparisons of experimental and control groups for explosive power of 	 	      football players
	Variables
	Groups
	Mean Difference
	Std. Error
	Sig.
	95% Confidence Interval for Difference

	
	
	
	
	
	Lower Bound
	Upper Bound

	Explosive Power
	Experimental
	0.101
	0.017
	0.000
	0.067
	0.135

	
	Control
	-0.101
	0.017
	0.000
	-0.135
	-0.067



Discussion: 
High-intensity interval training (HIIT) involves short bursts of vigorous exercise alternated with low-intensity recovery periods. The primary objective of this study was to investigate the effect of high-intensity interval training on selected physiological variables and physical performance of football players. The findings showed significant improvements in physiological variables and physical performance in the experimental group compared to the control group. The HIIT program effectively enhanced physiological variables such as resting pulse rate, breath-holding time, and VO₂ Max, and physical performance such as speed, agility, and explosive power in football players. The current study’s results suggested that the influence of the plyometric training programme greatly enhanced all of the dependent variables. Ganesh & Mohana Krishnan, (2022) investigated the effect of high-intensity training on physiological variables among university level football players. Researchers found that high-intensity training significantly improved physiological variables such as VO2 max and resting heart rate among university-level football players, including V2 max and resting heart rate. Ganesh et al., (2025) investigates the impact of High-Intensity Interval Training (HIIT) on specific physical and physiological attributes including agility, flexibility, breath-holding time and vital capacity of university-level male football players. For this purpose, 30 male football players, aged 18 to 22 years, were randomly selected from SRM Institute of Science and Technology in Tamil Nadu, India. The findings revealed that the group undergoing High-Intensity Interval Training demonstrated significant improvements in the chosen physical and physiological characteristics. In contrast, the control group did not exhibit any notable enhancements in these measures. Samavati Sharif et al., (2024) compares high-intensity interval training (HIIT) and intense continuous training methods to assess their impact on specific physiological factors in 45 young football players from Hamadan city. The participants were randomly divided into three groups: an intense continuous aerobic exercise group, an intense intermittent program group, and a control group, each consisting of 15 players. The continuous aerobic group trained thrice weekly at 90-95% of their maximum heart rate, while the intermittent group performed 30 minutes of high-intensity training followed by 30 minutes of rest, also thrice weekly. Physiological factors, including maximal oxygen consumption (VO2max), heart rate, and blood pressure, were measured before and after six weeks of training. The results show that both training methods significantly improved the physiological factors compared to the control group. However, intense continuous aerobic training showed more significant and substantial improvements. VO2max increased significantly in both experimental groups but more so in the continuous aerobic group. Similarly, both training methods resulted in significant reductions in resting heart rate and blood pressure, with more pronounced effects observed in the continuous aerobic group. Patir et al. (2021) studied the effectiveness of a plyometric training program in increasing the muscular endurance of football players. Therefore, the six-week plyometric training program significantly impacts the physiological parameters of football players. This study focused on male football players, so future research should include female football players and utilize larger sample sizes for better generalizability. Additionally, similar studies are recommended for other sports to enhance player performance. Sivakumar and Logeswaran (2017) studied the effects of plyometric training on resting heart rate and breath-holding time in thirty adolescent male tennis players aged 14 to 17 years. The results showed significant improvements in both resting heart rate and breath-holding time after twelve weeks of plyometric training, highlighting a notable difference between experimental and control groups. 

Conclusion: 
The study concludes that a six-week HIIT program significantly improves physiological variables, resting pulse rate, breath-holding time, VO₂ Max, and physical performance speed, agility, and explosive power in football players.  The findings highlight the importance of integrating HIIT into football training regimens to enhance overall fitness. Coaches and trainers can gain valuable insights from this study for designing effective training programs. Further research is needed to explore its long-term effects and optimal duration for sports conditioning.
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Pre and Post means score of Breath Holding Capacity for experimental and control groups

Pre-Test	
          Experiemental Group	Control Group	44.9	45	Post-Test	
          Experiemental Group	Control Group	56.4	48.268999999999998	       Mean Adjustmen	
          Experiemental Group	Control Group	56.213999999999999	48.459000000000003	



Pre and Post means score of VO2 max for experimental and control groups

Pre-Test	
          Experiemental Group	Control Group	48.12	47.207999999999998	Post-Test	
          Experiemental Group	Control Group	58.19	48.707999999999998	       Mean Adjustmen	
          Experiemental Group	Control Group	57.851999999999997	51.273000000000003	



Pre and Post means score of Speed for experimental and control groups

Pre-Test	
          Experiemental Group	Control Group	3.125	3.3420000000000001	Post-Test	
          Experiemental Group	Control Group	3.01	3.286	       Mean Adjustmen	
          Experiemental Group	Control Group	3.02	3.2080000000000002	



Pre and Post means score of agility for experimental and control groups

Pre-Test	
          Experiemental Group	Control Group	18.347999999999999	18.527999999999999	Post-Test	
          Experiemental Group	Control Group	16.012	17.238	       Mean Adjustmen	
          Experiemental Group	Control Group	16.265000000000001	17.146999999999998	



Pre and Post means score of explosive power for experimental and control groups

Pre-Test	
          Experiemental Group	Control Group	2.319	2.2679999999999998	Post-Test	
          Experiemental Group	Control Group	2.6440000000000001	2.484	       Mean Adjustmen	
          Experiemental Group	Control Group	2.6160000000000001	2.512	



Pre and Post means score of resting pulse rate for experimental and control groups

Pre-Test	
Experiemental Group	Control Group	66.5	67.364999999999995	Post-Test	
Experiemental Group	Control Group	61.45	66.233000000000004	Mean Adjustmen	Post-Test	
Experiemental Group	Control Group	62.616	65.549000000000007	



