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Abstract 

The aim of this study was to examine the effect of intermittent strength training on improving several 

performance factors, including maximal aerobic speed (MAS) and muscular power, in U19 football 

players. 

A total of 22 amateur U19 players participated in the study and were divided into two groups of 11 

players each. The participants performed the Intermittent Fitness Test (IFT) to assess MAS and 

estimate VO₂max, in addition to the 5-jump test to evaluate muscular power. 

The findings revealed that intermittent strength exercises had a significant positive effect on the 

development of physical qualities in the players. 

Keywords: intermittent strength, physical qualities, U19 players. 

 

1. INTRODUCTION 

Modern match analysis using advanced technological tools has shown a clear evolution in the 

physical demands of football. In 1952, players covered an average distance of approximately 3361 m 

during a match, whereas current values range between 10,425 m and 11,780 m (Dellal et al., 2011). 

These efforts correspond to average heart rate values between 80% and 90% of maximum heart rate 

(Stolon et al., 2005). 

Football is considered a multifactorial activity in which performance depends on the interaction of 

technical, tactical, physical, and psychological abilities. Moreover, each playing position has its own 

specific characteristics according to tactical requirements and offensive or defensive strategies 
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established by the coaching staff. Therefore, physical preparation occupies a central role in modern 

football, whether integrated, dissociated, or combined with technical and tactical training (Dellal, 

2010). 

In addition, muscular power represents a decisive factor in both defensive and offensive actions. It 

reflects the ability of the neuromuscular system to overcome resistance with the highest possible 

contraction speed. This quality is particularly important in football because it combines strength and 

speed, enabling players to perform jumps, shots, accelerations, changes of direction, braking, and 

repeated short sprints effectively (Weineck, 1996). 

Bangsbo (1994a, 1994b) and Verheijen (1997) described football activity as “intermittent” because 

players continuously alternate between actions such as dribbling, sprinting, and running at varying 

intensities throughout the match. These intensities differ depending on playing position, competitive 

level, experience, and tactical role within the team. Consequently, many researchers have focused on 

intermittent exercises because of their numerous physiological and performance-related benefits. 

According to Cometti, intermittent training can take several forms, one of which is intermittent 

strength training. In football, the performance model requires repeated maximal efforts of short 

duration, characterized by significant involvement of the anaerobic alactic energy system and type II 

muscle fibers. Such maximal efforts must be repeated intermittently to reflect the real demands of the 

game. 

Based on these considerations and previous studies, particularly that of Cometti (2010), which 

highlighted the importance of intermittent strength training in the development of aerobic qualities, 

the present study aimed to investigate the effect of this training method on improving physical 

qualities, especially endurance and strength-speed, in football players. 

 

2. Objective of the study: 

The objective of the study is to know the impact of the intermittent force method on the performance 

factors “endurance, strength, speed” in U19 football players. 

 

3. Materials and methods:  

22 u19 category players participated in the study. They were divided into 2 groups each containing 

11 players. The subjects performed the Yo-Yo test to measure the “MAS” and extrapolate the 

VO2max and the 5 jump test to measure the strength power , and the following table shows the 

properties of the research sample. 

 

Table n: 01 shows the morphological characteristics of the study samples. 

         lenthg (cm)                    weight (kg)              Age (years) 

Experimental sample 

 

179.15 69.12 19 

Control sample 179.25 69.33 19 

 

4. Presentation of the results:  after applying the tests on the samples, we obtain the results shown 

in the following tables: 

 



CORPS & PSYCHISME  

P-ISSN : 2496-4476 E-ISSN: 2273-1571 

Volume 13/ Issue 1/ 2026 

2017 

 

P
ag

e2
0

1
7

 
P

ag
e2

0
1

7
 

P
ag

e2
0

1
7

 
P

ag
e2

0
1

7
 

Table n : 02 shows the experimental sample results. 

 Pre-test Post-test 

X S X S 

Maximum aerobic speed 14.5 1.45 16.5 1.05 

Strentgh power 10.33 1.63 12.24 1.17 

X : mean.                                                                                                   S : standard deviation 

Table n: 03 shows the control sample results. 

 Pre-test Post-test 

X S X S 

Maximum aerobic speed 14 1.48 15.5 1.12 

Strenthg power 10.29 1.72 11.40 1.28 

X : mean.                                                                                                   S : standard deviation 

Table n:(04) shows the post-test comparison results of the study samples 

 

Study 

parameters 

 

The mean 

 

Value of 

« T » 

test 

 

Value of 

« T » table 

 

The 

meaning of 

the results Control 

sample 

 

Expérimental 

sample 

X X 

Maximum 

aerobic 

speed 

 

15.5 

 

16.5 

 

3.17 

 

1.74 

 

significal 

 

strength 

power 

 

11.40 

 

12.24 

 

4.26 

 

2.65 

 

significal 

Degree of freedom= 20                      Sig = 0.05                             X: the mean 
 

5. discussion:  

Most studies investigating intermittent exercise have mainly focused on the acute physiological and 

physical responses induced by this type of training (Clemente et al., 2014a; Halouani et al., 2014b; 

Hill-Haas et al., 2011). Nevertheless, the long-term effects resulting from structured training 

programs appear to be more relevant for determining the effectiveness of intermittent training in team 

sports. 

Research conducted in several team sports, including football, futsal, and rugby, demonstrated that 

intermittent training programs contribute to improving players’ aerobic performance and their 

repeated sprint ability (Berdejo-del-Fresno et al., 2015; Owen et al., 2012; Seitz et al., 2014). 

Similarly, a study on elite soccer players by Dellal et al. (2008) showed that heart rate responses 

during the 30–30 intermittent protocol with active recovery were significantly higher than those 

observed during various small-sided games such as 1 vs 1, 4 vs 4, 8 vs 8, and 10 vs 10. 
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Intermittent exercise has also been associated with delayed fatigue onset and faster recovery between 

training sessions (Balsom, 1995). These adaptations may be explained by improved muscular 

buffering capacity (Böning et al., 2007), the recruitment of all muscle fiber types with simultaneous 

phosphocreatine utilization and oxygen consumption through myoglobin and hemoglobin pathways 

(Bhambhani, 2004), reduced reliance on anaerobic glycolysis, better glycogen preservation, and 

lower lactate accumulation (Gaitanos et al., 1993). Moreover, short-duration intermittent formats 

such as 5–20, 10–10, and 15–15 are considered effective methods for enhancing athletes’ anaerobic 

capacity (Billat, 1998). 

The effects of intermittent training have been extensively studied in football, handball, and basketball. 

Most studies reported significant improvements between pre- and post-training measurements in both 

aerobic and anaerobic systems as well as physical performance capacities (Buchheit et al., 2009b; 

Delextrat & Martínez, 2014; Impellizzeri et al., 2006). 

Training interventions lasting between 6 and 12 weeks produced notable improvements in aerobic 

indicators, including VO2max (7–8% increase) (Impellizzeri et al., 2006a; Radziminski et al., 2013; 

Reilly & White, 2004), VO2 at lactate threshold (8–13% increase) (Impellizzeri et al., 2006a; 

Radziminski et al., 2013), and 30–15 Intermittent Fitness Test performance (3–6% improvement) 

(Buchheit et al., 2009b; Delextrat & Martínez, 2014). Significant gains were also observed in sprint 

performance, including the 5 m sprint (2–3% improvement) (Radziminski et al., 2013), 10 m sprint 

(1–4% improvement) (Buchheit et al., 2009b; Iacono et al., 2015), 20 m sprint (2–4% improvement) 

(Iacono et al., 2015), and agility performance (1–2% improvement) (Iacono et al., 2015). 

Furthermore, intermittent and combined training methods positively affected muscular power and 

explosive performance. Improvements were reported in countermovement jump performance (3–

10%) (Arcos et al., 2015; Buchheit et al., 2009b; Iacono et al., 2015), peak power output (4–5%) 

(Jastrzebski et al., 2014; Radziminski et al., 2013), total work capacity (4–5%) (Radziminski et al., 

2013), bench press performance (6–12%) (Iacono et al., 2015), upper-body power (1–7%) and lower-

body power (1–4%) (Delextrat & Martínez, 2014). 

High-intensity intermittent running has also been shown to simultaneously enhance VO2max and 

anaerobic capacity (MacMahon & Wenger, 1998; Bogdanis et al., 1995). In addition, plyometric and 

strength training methods play a major role in developing explosive strength. Fukunaga (2002) 

emphasized the importance of plyometric training in generating high force production, while Bosco 

(1992) and Cometti (2007) attributed these improvements to enhanced elastic properties of muscles, 

leading to greater neuromuscular efficiency. 

The findings of the present study are consistent with those of Adams (1992), who demonstrated that 

combining strength and plyometric training results in performance improvements up to three times 

greater than using either method independently. Likewise, Cometti (2012) reported that resistance 

training improves explosiveness, while its combination with plyometric exercises contributes to 

greater training variability and effectiveness. 

Several molecular and neuromuscular mechanisms may explain these adaptations. Mackintosh (2004) 

suggested that increased phosphorylation of actin and myosin chains enhances calcium sensitivity 

within muscle fibers, thereby improving muscle contraction efficiency. Duchateau (2003) explained 

that strength improvements may result from increased neural firing frequency and greater motor unit 

recruitment, leading to enhanced muscular force production. 

Moreover, studies conducted by Victor (2013) and Charles (2014) supported the effectiveness of 

strength training in improving athletic performance and recommended individualized load 
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prescription to optimize training outcomes. Cometti (2012) also confirmed that maximal strength may 

increase by 150–200% following plyometric training. 

Similarly, Alexandre Hidalgo (2013) demonstrated that combined training significantly improves 

Squat Jump and Countermovement Jump (CMJ) performance. In contrast, Sofian Hamdi (2012) 

found that isolated plyometric or strength training performed over six weeks did not significantly 

improve SJ and CMJ performance. These findings support the conclusions of Jürgen Weineck (1997), 

who emphasized that combining strength and plyometric training leads to greater improvements in 

strength, speed, and explosiveness. 

Overall, these findings help explain the positive adaptations observed in all variables examined in the 

present study. 

 

6. Conclusion:  

Research has shown that football players cover an average total distance ranging between 9,995 m 

and 11,233 m during a match (Rampinini et al., 2007a). These findings confirm the importance of 

endurance and aerobic capacity as essential physical qualities in football performance (Bangsbo, 

1994a). Nevertheless, due to the intermittent nature of football activity, training programs must 

include specific endurance methods adapted to the physiological demands of the game. 

Short-duration intermittent exercises are considered highly specific to football because they 

simultaneously stimulate both anaerobic (Bangsbo, 2008; Gaitanos et al., 1993) and aerobic energy 

systems (Bangsbo, 2007; Dupont, 2003). Such training methods contribute to the optimization of 

maximal aerobic speed associated with VO2max (vVO2max) (Billat et al., 2002), enhance the activity 

of oxidative enzymes (Parolin et al., 1999), and improve peripheral physiological adaptations 

(Thompson et al., 1999). 

The effectiveness of intermittent training in football is widely recognized. However, careful 

consideration must be given to the manipulation of training variables such as work duration (Balsom, 

1995) and recovery intervals (Dupont et al., 2004). In this context, the 30–15 Intermittent Fitness Test 

(IFT) developed by Martin Buchheit (2008) represents an effective tool for accurately prescribing 

and monitoring short-duration intermittent training. Moreover, the physiological responses induced 

by straight-line intermittent exercises differ from those observed in shuttle-running formats (Bisciotti 

et al., 2000), although both methods remain valuable depending on the objectives and periodization 

phase of the season (Grosgeorge & Dellal, 2005). 
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