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Objective: Identifying new training methods to enhance athletes' physical 

fitness and physiological factors has become a major focus for coaches and 

sports specialists. Aerobic training, especially high-intensity interval training 

(HIIT) and intense continuous training, are recognized for their effectiveness in 

improving health and performance metrics. This study compares these two 

training methods to assess their impact on specific physiological factors in young 

football players from Hamadan city. 

Methods and Materials: This quasi-experimental study involved 45 young 

football players who met specific inclusion criteria (e.g., non-smokers, no 

cardiovascular diseases, no recent structured exercise programs, etc.). 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. 

Results: 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 . 
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1. Introduction 

dentifying innovative training methods that improve 

physical fitness and physiological factors in athletes has 

become a significant challenge, attracting the attention of 

coaches and sports specialists. Studies have shown that these 

factors can be developed through various types of training, 

including intense aerobic exercise (1). High-intensity 

interval training (HIIT), for instance, involves explosive, 

high-intensity, short, and intermittent activities with low-

intensity recovery periods. This method is highly efficient 

relative to the time spent on exercise. Typically, a HIIT 

session lasts between 10 to 30 minutes. Despite its short 

duration, it can provide health benefits comparable to or 

even greater than moderate-intensity training (2).  

Nowadays, HIIT is considered an ideal alternative to 

traditional aerobic exercises, which induce similar or even 

greater physiological, functional, and health-related changes 

in adults and patients (2). Compared to moderate-intensity 

continuous training, HIIT, despite requiring less time and 

overall volume, induces greater physiological stimulation 

(3). 

HIIT is characterized by repeated bouts of high-intensity 

activity close to the peak oxygen uptake, followed by periods 

of rest or low-intensity activity (4). These sessions can last 

from a few seconds to several minutes, with various intervals 

separated by rest periods or low-intensity activity. 

Evidence indicates that if the recovery time between 

high-intensity intervals is reduced, the glycolytic 

contribution for energy supply decreases, leading to 

increased aerobic metabolism to compensate for the energy 

deficit. Researchers have also confirmed the impact of 

various HIIT protocols on rapidly improving exercise 

capacity and skeletal muscle energy metabolism (5, 6).  

Football is one of the most exciting and popular sports 

globally, not only having the highest number of participants 

worldwide but also encompassing the most scientific and 

practical discussions and gaps. Factors such as balance play 

a significant role in this sport (7). Compared to other team 

and ball sports, football has the highest number of 

participants, fans, and spectators (Kirkendall, 2020). 

Football matches involve sprinting, dribbling with quick 

direction changes, shooting, and throwing. Players must 

execute these movements quickly and accurately. To 

perform these movements correctly, players need optimal 

physical fitness and functional readiness (8).  

Key performance indicators for football players include 

physiological factors, as football is dependent on various 

physiological demands (9). In this study, physiological 

indicators such as systolic blood pressure (the level of 

arterial blood pressure when the left ventricle ejects blood 

following each heartbeat), diastolic blood pressure (the 

minimum arterial blood pressure between heartbeats), and 

resting heart rate (the number of heartbeats per minute at 

rest) were measured. By understanding the physiological 

performance and capacity of athletes, new and better 

programs can be designed to ensure their success. Football 

players undergo numerous physiological changes due to 

continuous activity and running (9), impacting their resting 

heart rate and systolic and diastolic blood pressure. Despite 

the extensive range of changes football players’ experience, 

few studies have examined the physiological indicators and 

physical fitness of football players. There is a practical lack 

of research and strategies regarding enhancing physical 

fitness and reducing changes in physiological indicators 

through exercise training. This study aims to address these 

research gaps and challenges by examining the effects of two 

types of aerobic training—intense continuous and high-

intensity interval training—on these indicators, thereby 

contributing to the growth and development of the football 

industry . 

2. Materials and Methods 

In this quasi-experimental study, 45 young football 

players from the community who met the study criteria were 

selected. These criteria included not having cardiovascular 

diseases, not being smokers, not using assistive devices, 

having no hearing or vision impairments, no temporary 

balance issues on the day of the test, not being wheelchair-

Conclusion: This study highlights the distinct impacts of intense continuous and 

intermittent aerobic training on physiological factors in football players. While 

both methods are beneficial, intense continuous aerobic training may provide 

more significant enhancements, making it a potentially more effective training 

strategy for improving the physical fitness and performance of football players. 

Further research could explore the long-term effects of these training methods 

and their impact on other performance metrics. 

Keywords: Maximal Oxygen Consumption, VO2max, Heart Rate, Blood Pressure, Intense 

Continuous Aerobic Training, Intense Interval Training 
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dependent, not participating in any regular exercise 

programs or dietary regimens in the past three years, not 

having skeletal, thyroid, kidney, or cardiovascular diseases, 

not using any specific medication, having a regular sleep 

cycle, not taking blood pressure-lowering drugs related to 

inflammatory diseases, regular attendance in training 

sessions, and not having injuries, especially in the ankle or 

knee areas. After explaining the study and obtaining 

informed consent, the participants were randomly divided 

into three groups of 15: an intense continuous aerobic 

exercise program, a high-intensity interval training (HIIT) 

program, and a control group. Other characteristics of the 

participants are presented in Table 1 . This table summarizes 

the general characteristics, including age, height, weight, 

and body mass index, of the participants in the control group, 

the intense continuous aerobic training group, and the high-

intensity interval training group. 

Table 1. General Characteristics of the Study Participants 

Variable                          Group Mean Standard 

Deviation 

Variance Minimum Maximum 

Age (years) Control                       23.66 2.28 5.2 19 27 

Intense Continuous Aerobic    24.8 2.54 6.457 18 28 

High-Intensity Interval       25.13 2.92 8.552 19 31 

Height (meters) Control                       1.79 0.05 0.003 1.6 /1 1.8 

Intense Continuous Aerobic    1.76 0.08 0.007 1.6 1.8 

High-Intensity Interval       1.79 0.05 0.003 1.6 1.8 

Weight (kilograms) Control                       73.93 3.692 13.638 68 82 

Intense Continuous Aerobic    72.93 6.584 43.352 64 84 

High-Intensity Interval       74.2 4.554 20.743 61 82 

Body Mass Index (kg/m²) Control                       22.98 1.339 1.793 21.04 25.5 

Intense Continuous Aerobic    23.55 1.733 3.005 19.1 25.3 

High-Intensity Interval       23.12 1.35 1.83 21.4 25.31 

 

At the beginning of the study, the research variables for 

all groups, including maximal oxygen consumption 

(measured by the Bruce treadmill test), resting heart rate, and 

systolic and diastolic blood pressure, were measured. 

Maximal oxygen consumption refers to the highest amount 

of oxygen an individual can consume in one minute, which 

the body's oxygen delivery system must meet as the tissue's 

oxygen demand increases.  

In this study, maximal oxygen consumption was 

measured using the Bruce treadmill test, one of the most 

common tests for assessing VO2max. This test is conducted 

on a treadmill and consists of seven stages. Initially, the 

participant walks on the treadmill, and as the speed and 

incline increase from stage 3 to 4, the walking transitions to 

brisk walking, and if the participant can continue, they start 

running. The activity is stopped when the participant 

becomes extremely fatigued and can no longer continue 

(10).  Resting heart rate and blood pressure were measured 

using the Beurer BM40 blood pressure monitor, 

manufactured in Germany. Beurer offers various products, 

including the Beurer blood pressure monitor. This monitor 

is digital and automatic, meaning no stethoscope is needed. 

The Beurer BM40 can measure blood pressure and pulse 

rate. Heart rate and blood pressure were measured before 

training and immediately after the end of the study period, 

18 minutes after the participant's arrival at the research test 

site. All research variables were measured both at the 

beginning and at the end of the training protocol . 

Each group then performed their specific training 

program (intense continuous aerobic training and high-

intensity interval training). The intense continuous aerobic 

training protocol included a four-week aerobic program with 

three sessions per week, consisting of fourteen ball drills 

conducted on a specially designed course. The cones used to 

design the training course were 0.3 meters in diameter and 

0.15 meters in height. The training intensity was set at 90-

95% of each player's maximum heart rate, measured before 

the training using the Bruce treadmill test. 

The Bruce treadmill test protocol is used to evaluate the 

overall fitness of endurance athletes. Initially developed by 

cardiologist Robert Bruce in 1963 as a non-invasive test for 

assessing patients with suspected heart disease, the Bruce 

treadmill test is sometimes referred to as a stress test or 

exercise tolerance test in clinical settings. It can be used to 

estimate maximal oxygen uptake (VO2 max), which 

measures an athlete's ability to perform sustained exercise, 

reflecting aerobic endurance. The Bruce protocol is a 

maximal exercise test where the treadmill speed and incline 

increase every three minutes until the participant reaches 

exhaustion. The time spent on the treadmill is recorded as 

https://jpsad.com
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the test score and can be used to evaluate VO2 max. During 

the test, heart rate, blood pressure, and perceived exertion 

are often recorded. 

In the training execution, players dribbled around the first 

ten cones in a zigzag pattern, then jumped over obstacles 30 

centimeters high with the ball. Afterward, they dribbled 

around the next cones in a zigzag pattern and moved from 

point A to point B (Figure 1) while controlling the ball 

backward and then returned to the starting point. The work 

periods consisted of four four-minute bouts separated by 

three minutes of active rest or at 70% of the maximum heart 

rate. The heart rate of the players was measured using heart 

rate monitors. This intense continuous training was 

performed three times a week, at the same time each day, 

and at the end of regular team training sessions (11) . 

 

Figure 1. In the Hoff training method, each player must carry the ball through specified paths. The training area has a width of 35 meters 

and a length of 55 meters. The player must move backward between cones A and B while controlling the ball 

 

The high-intensity interval training (HIIT) consisted of 

30-second bouts of high-intensity exercise followed by 30 

seconds of active low-intensity rest. The training protocol 

included 20-meter sprints with varying repetitions over six 

weeks. Rest intervals between sprints ranged from 20 to 30 

seconds. To ensure progressive overload and effectiveness 

of the training, the number of short-distance sprint 

repetitions was set at four in the first and second weeks, five 

in the third and fourth weeks, and six in the fifth and sixth 

weeks. Each session included a 5-minute warm-up and a 5-

minute cool-down. The HIIT was performed three days a 

week for six weeks. At the end of the study, data were 

collected and analyzed using descriptive statistics (mean and 

standard deviation) and inferential statistics. Paired t-tests 

were used to compare pre-test and post-test values, and 

independent t-tests were used to compare differences 

between groups. All data analysis was conducted using 

SPSS version 26, with a significance level set at less than 

0.05. 

3. Results 

The means and standard deviations of the research 

variables (maximal oxygen consumption, heart rate, blood 

pressure) in the pre-test and post-test for the study groups 

(control, intense continuous aerobic training, high-intensity 

interval training) are presented in Table 2. 

https://jpsad.com
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Table 2. Means and Standard Deviations of Research Variables in Study Groups 

Variable Group Condition Mean Standard Deviation Variance Minimum Maximum Change (%) 
 

M
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Control Pre-test 41.4 0.71 0.5 40.3 43.2 0.02% 

Post-test 41.4 0.71 0.5 40.3 43.1 

Intense Continuous Aerobic Pre-test 41.5 0.37 0.14 40.8 42.1 5.5% 

Post-test 43.9 0.8 0.64 42.75 45.1 

High-Intensity Interval Pre-test 41.5 0.35 0.12 40.8 42.1 3.54% 

Post-test 43.1 0.45 0.12 42.9 43.7 
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Control Pre-test 73.6 7.3 54.4 62 86 0.54% 

Post-test 74 7.6 5914 63 88 

Intense Continuous Aerobic Pre-test 73.6 6.9 48.6 64 84 -11.97% 

Post-test 65.7 6.6 43.7 58 75 

High-Intensity Interval Pre-test 73.6 5.6 31.5 65 84 -1.24% 

Post-test 70.6 5.7 33.2 61 80 

B
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(m
m

H
g

)
 

 

Control Pre-test 11.6 5.4 29.3 100 120 0.3% 

Post-test 11 4.2 18.1 105 120 

Intense Continuous Aerobic Pre-test 11.1 4.8 23.2 102 120 -6.79% 

Post-test 10.9 3.6 15.6 98 113 

High-Intensity Interval Pre-test 11.4 2.8 8.2 109 117 -3.43% 

Post-test 10.7 2.4 6.06 104 114 

 

The results of statistical analyses and findings of this 

research indicated that the maximum oxygen consumption 

(VO2 max) significantly increased in both experimental 

groups compared to the pre-test, while there was no 

significant difference in the control group compared to the 

pre-test. Furthermore, the results of inter-group comparisons 

showed that continuous intense aerobic exercise led to a 

more significant increase in VO2 max compared to intense 

interval training. Heart rate results also demonstrated that 

both exercise regimens caused a significant reduction in 

resting heart rate compared to the control group and the pre-

test. However, continuous intense aerobic exercise resulted 

in a greater and more significant reduction in resting heart 

rate compared to intense interval training. Additionally, 

blood pressure in both exercise groups showed a significant 

decrease compared to the pre-test and the control group, with 

continuous intense aerobic exercise resulting in a greater and 

more significant decrease in blood pressure compared to 

intense interval training (Table 3). 

Table 3. The results of the dependent t-test of Changes Inflammatory and Oxidative Stress Markers and weight 

 

 

Variable Group Pretest posttest Change (%) t p 

VO2max Intense Continuous 

Aerobic 

41.52±0.37 

 

0.802±43.9 5.5% -13.26 0.001 

High-Intensity Interval 41.57±.03 
0.457 10.41 

0.802±43.9 

3.54% -11.5 0.001 

t 3.49 - - - 

p 0.002 

heart rate 

(beats per 

minute) 

 

Intense Continuous 

Aerobic 

73.6±6.9 6.616±65.73 -11.97% 23.4 0.001 

High-Intensity Interval 73.6±5.6 70.66±5.7 -4.24% 9.7 0.001 

t -2.177 - - - 

p 0.038 

Blood 

pressure 

(mmHg) 

 

Intense Continuous 

Aerobic 

113.1±4.87 

 

3.954±105.9 -6.79% 12.2 0.001 

High-Intensity Interval 112.46±2.87 

 
2.463 108.73 

-3.43% 9.4 0.001 

t -2.23 - - - 

p 0.029 
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4. Discussion and Conclusion 

The results of this study showed that both continuous 

intense aerobic exercise and intense interval training 

improve physiological indices, with the improvement being 

greater due to continuous intense aerobic exercise. These 

results align with the findings of some researchers and 

contrast with others (12, 13). The reason for this conclusion 

is that continuous intense aerobic exercise can engage large 

muscle groups in the body. Engaging muscle groups affects 

the efficiency of the body's systems. Since the body's 

systems contain muscles, any intense aerobic activity tends 

to be continuous and rhythmic in nature, engaging the body's 

muscles. According to the definition by Pourmand et al. 

(2020), this type of activity relies on aerobic metabolism, 

extracting energy in the form of adenosine triphosphate 

(ATP) from amino acids, carbohydrates, and fatty acids (14). 

Increasing metabolism and muscle engagement can impact 

the body's internal state. As metabolism and energy 

consumption rise in the body, carbohydrates, fatty acids, and 

other components are consumed, which not only enhances 

the efficiency of the body's systems but also ensures overall 

health. Influencing physiological indices can improve 

physiological readiness. Since these aerobic exercises utilize 

fat as fuel, excess body fat is burned as energy, reducing 

body weight. With continued exercise, the heart and vascular 

and respiratory systems become more efficient in response 

to physical activities (15).  

This type of intense muscular exercise, with rhythmic and 

repetitive movements, can engage the muscles and bodily 

systems, enhancing the efficiency of physiological indices 

by influencing fat extraction and increasing metabolism (5). 

Given its high intensity, this type of training increases 

oxygen intake and reduces body fat. Therefore, it can be 

concluded that high-intensity exercises improve 

cardiovascular health, fat burning, and overall bodily 

function, enhancing physiological indices.  

Aerobic exercises can prevent excessive fat accumulation 

in the body by increasing metabolism, thus ensuring the 

efficiency of bodily systems and physiological indices. Erb 

et al.'s (2024) study showed that both continuous and 

interval aerobic training protocols significantly increase 

blood pressure, heart rate, and pulse pressure (16). This 

aligns with the first subsidiary hypothesis of this study, 

suggesting that continuous intense aerobic exercise 

increases heart volume, blood flow, and the number of 

retinal vessels in the body. These exercises increase 

breathing rate and oxygen consumption by body tissues, thus 

reducing fat levels. They can also affect mood by influencing 

hormones in the body. Active muscle groups engaged in this 

type of exercise rely on aerobic metabolism, extracting 

energy in the form of ATP from amino acids, carbohydrates, 

and fatty acids (14). Consequently, continuous intense 

aerobic exercise increases muscle mitochondria and reduces 

body fat, which improves cardiovascular health. Thus, it can 

be said that this type of exercise positively affects certain 

physiological indices. Given the research conducted in this 

area and the information provided, it can be concluded that 

continuous intense aerobic exercise significantly impacts 

some physiological indices in young football players in 

Hamedan. 

Intense interval training includes periods of very high-

intensity exercise with active rest intervals of very low 

intensity (17). This type of training can enhance muscle 

efficiency in a controlled time frame, impacting bodily 

systems and improving internal conditions. Intense interval 

training is an efficient approach to improving aerobic and 

anaerobic capacities. It has been shown to increase both 

oxidative and glycolytic enzymes. Implementing the HIIT 

protocol for 4 to 6 weeks improves high-intensity exercise 

performance, muscle buffering capacity, fat oxidation, and 

aerobic capacity(18). 

Based on this research, it can be concluded that intense 

interval training can engage more muscles within a short 

time frame, ensuring cardiovascular improvement and 

central bodily health. Since the cardiovascular and nervous 

and digestive systems are considered in physiological 

indices, this type of training can impact certain physiological 

indices such as the heart and central bodily systems. 

Aligning the study's results with the third subsidiary 

hypothesis indicates that intense interval training can rapidly 

engage a wide range of muscles, increasing muscle function 

and metabolism. HIIT is a broad term for exercises involving 

short periods of intense exercise with recovery and rest 

periods(10). These exercises can burn a lot of calories in a 

short time and increase oxygen consumption. The 

accumulated metabolic rate and increased metabolism can 

enhance the body's efficiency. HIIT can help individuals 

burn fat, increasing oxygen consumption and reducing fat, 

improving the efficiency of bodily systems like the 

cardiovascular system and certain physiological indices 

(19). 

Research in this area shows that HIIT is an effective 

alternative to traditional aerobic training, inducing similar or 

greater physiological, functional, and health-related changes 
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in adults and patients (2, 20). Based on the research and 

provided information, it can be concluded that intense 

interval training significantly impacts certain physiological 

indices in young football players in Hamedan. 

Both continuous intense aerobic and intense interval 

training stimulate various physiological systems in the body. 

In continuous intense aerobic training, the heart is constantly 

stimulated, striving to send more blood to the muscles, 

increasing blood flow and heart volume. Oxygen 

consumption in body tissues also rises. Continuous aerobic 

training impacts the body's fitness due to its prolonged 

nature. This continuous impact can improve physical fitness. 

When athletes engage in aerobic training, they consume 

more oxygen and increase their metabolism. Since these 

exercises are continuous, muscle function is also 

continuously impacted, leading to more sustained effects on 

bodily systems. In intense interval training, muscles are 

intensely stimulated, working under heavy loads for short 

periods. This increases ATP production and muscle strength 

and endurance. Intense aerobic training enhances muscle 

endurance, while continuous aerobic training enhances heart 

efficiency and heart rate. 

Given that the body's systems are impacted by this 

aerobic training, and the heart is a muscle itself, 

physiological indices are affected by this type of training. 

Therefore, there is a significant difference between the 

effects of continuous intense aerobic and intense interval 

training on certain physiological indices in young football 

players in Hamedan. Continuous intense aerobic training 

constantly stimulates the heart, increasing heart rate and the 

effort to send more blood to the muscles. This effort requires 

more oxygen to ensure blood purification in the body, 

allowing the heart to function. In contrast, intense interval 

training intensely stimulates muscles, working under heavy 

loads for short periods. This increases ATP production and 

muscle strength and endurance. Intense interval training 

increases breathing rate and oxygen consumption by body 

tissues, improving physical fitness. Given the different 

impacts and performance of these exercises on the body, 

physiological indices like certain bodily systems and 

physical fitness are affected differently. Therefore, it can be 

said that there is a significant difference between the effects 

of continuous intense aerobic and intense interval training on 

certain physiological indices and physical fitness, as they are 

measured and analyzed differently. In continuous intense 

aerobic training, blood pressure and heart rate remain 

consistently high, strengthening the cardiovascular system. 

In intense interval training, exercise intensity changes 

periodically, significantly improving certain physiological 

indices like muscle strength and endurance, growth hormone 

levels, and blood oxygen levels (4). Thus, this study 

concludes that continuous intense aerobic training may have 

more significant benefits on the physiological indices 

examined in this study compared to intense interval training. 

However, further research is needed for precise conclusions. 

The study also had limitations, such as a limited geographic 

area in Hamedan, preventing generalization of the findings 

to other populations, and the lack of control over certain 

confounding variables like participants' diet and 

psychological status . 
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