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Abstract: Introduction: The aim of the study was to compare the effects of a 6-week intervention of 

combined soccer training with resistance training on strength and power variables in highly trained 

female soccer players. It was hypothesized that 6 weeks is sufficient for a significant improvement 

in jumping ability and power to occur due to the intervention. The study involved 34 female soccer 

players of the top women’s league (22 ± 5 years old, body height 167 ± 5 cm, body weight 60 ± 8 kg). 

The players were divided into two groups of 17 participants. The control group performed 3 soccer 

and 1 strength training sessions (50–60% 1RM load) weekly. The experimental group performed 3 

soccer and 2 resistance training sessions during a weekly micro-cycle (50–85% 1RM load). The re-

sults of the experiment indicate a significant improvement in vertical jump height and sitting leg 

press performance in the experimental group: CMJ (p < 0.05; p = 0.000029; ES:1.00;11%), CMJA 

(p < 0.05; p = 0.003; ES = 1.09;13%) and LP (p < 0.05; p = 0.027681; ES = 0.48;6%), while in the control 

group changes in results after completing the training program were statistically insignificant for 

CMJ (p > 0.05, p = 0.274000, ES:0.07,1%), CMJA (p > 0.05, p = 0.350958, ES = 0.27;3%) and LP (p > 0, 05; 

p = 0.130153; ES = 0.27;4%). The presented results suggest that a short, six-week resistance training 

program, specific soccer training and strength training carried out twice a week during the prepar-

atory period may significantly improve the strength and jumping variables of the lower limbs in 

female soccer players. 

Keywords: soccer players, specific soccer training, strength training, six-week resistance training 

program. 

 

1. Introduction 

Soccer abilities, mental and tactical preparation, and a high level of motor abilities 

(endurance, speed, strength, and coordination) are the most significant aspects of the 

game's outcome [1, 2]. Analyzing the specificity of movements in soccer players reveals a 

repeated work profile consisting of short-term intense efforts associated with dynamic 
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movements (e.g., jumping, sliding, changing the direction of running, and contact with 

the opponent) [3] as well as low-intensity efforts [3, 4]. 

To adequately prepare the players for league action, we must conduct the preseason 

with care and precision. During this time of the season, coaches have more opportunities 

to introduce new tactical components and enhance technique, teamwork, and motor prep-

aration. 

During the competitive period, the athletes’ primary objective is to maintain motor 

abilities acquired during the training period. There is no time to enhance performance 

characteristics due to the season's nature. Therefore, a great deal of emphasis is placed on 

motor preparation during the preseason [1]. 

Women are more susceptible to lower limb injuries, overloads, and musculoskeletal 

injuries than men (e.g. anterior cruciate ligament (ACL) damage) [5–10]. Therefore, motor 

preparation of female soccer players is of particular significance. This is primarily attribut-

able to anatomical, hormonal, biomechanical, and neuromuscular variables [7, 9]. Bal-

anced motor development, composed of stability, endurance, mobility, and muscle 

strength, regulates the efficacy of movement and prevents injuries [5, 11]. 

When preparing athletes for competition, the primary objective is to build a high   

degree of muscular strength [12], because stronger athletes perform better in competition 

[13]. Strength training improves maximum running speed, acceleration, stamina, jumping 

ability, changes of running direction, and kicking power [4, 14, 15]. These elements are of 

great importance throughout the game when the player executes cyclical motor actions 

such as sprinting with and, without the ball, spurts, accelerations, quick changes of direc-

tion and jumps, among others [3]. 

The purpose of this study was to examine strength and power variables of elite     

female soccer players before and after a 6-week intervention based on soccer training and 

strength training. We expected that a six-week training program would improve neuro-

muscular fitness (i.e. lower extremity explosive power). Strength training was based on 

bilateral exercises that strengthened neuromuscular variables, as well as activities that   

developed muscle strength through the use of movement patterns, muscular power, and 

body stability. 

2. Materials and Methods 

2.1. Participants 

The research was conducted in the Strength and Power Laboratory at the Academy 

of Physical Education in Katowice. The study included 34 female soccer players from the 

top women's league (mean age 22.5 years old, 167.5 cm in mean body height, and 60.8 kg 

mean body mass). There were 17 athletes in each of the two groups: the experimental and 

control one. Eleven players from each group were picked at random for the study. 

2.2. Procedure 

Before the beginning of the preparatory period and before the competitive period, the 

jumping ability and power variables of the lower limbs were measured twice; at baseline 

and after a 6-week training regimen. The research comprised both a leg press and a vertical 

jump. 

2.3. Leg press test [LP] 

The test consisted of pressing a weight with the lower extremities while seated. The 

athletes performed four leg presses at 80% of 1RM with both legs. The best result was    

registered.  
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2.4. CMJ 

The test was conducted on the AMTI force plate. The purpose of the study was to    

determine the height of the jump and the power of the lower limbs during the CMJA and 

CMJ by measuring ground reaction force. 

2.5. 6-week training intervention 

The surveyed team participated in a 6-week training program for the primary women's 

soccer league. Each week consisted of three practice sessions, one friendly match, and two 

strength training sessions. All position-specific players, including goalkeepers, underwent 

an identical resistance training regimen. During the initial training, the CMJ test was used 

to evaluate each competitor's maximum strength in separate exercises. Three times per 

week, training comprised both small and regular high-intensity games played on an      

artificial field. Twice per week, one of the strength training sessions consisted of resistance 

training. The second training session comprised preventative and remedial elements.      

A control match comprised the final training unit of the week. 

2.6. Resistance training 

A conditioning coach devised a 6-week training program targeted at recovering     

ap-propriate muscle balance, enhancing central stability, and preventing female-specific ail-

ments. The training focused on a variety of energy systems. The objective of the first four 

weeks of the program was to establish maximum muscle strength (glycolytic system), while 

the fifth week was supposed to emphasize rapid glycolysis, and the sixth week was in-

tended to strengthen the phosphagen system. 

Twice per week, the experimental group's athletes engaged in a 60-minute, eight-sta-

tion circuit training session. The first two weeks of training consisted of three bi-lateral ex-

ercises for the lower limbs, three stability exercises, and two upper-body exercises. Athletes 

performed 3 sets of 8–10 repetitions at each station at a tempo of 2–0–1–0 with a 1RM of 70% 

(week 1), 75% (week 2), 80% (week 3), and 85% (week 4). In weeks 5 and 6, the weight was 

altered to maintain an overload (50% 1RM, 8 reps in the 5 week and 6 reps in the 6 week,  

4–0–1–0 tempo of movement) (Table 1). The rest between sets ranged be-tween 30 and 60 s. 

The training stations included 3 exercises for the lower limbs (squat with a barbell held at 

the back, front squat, deadlift, hip raise with a barbell, and rolling a fitness ball while lying 

on the back), 3 activities for stabilization (vibration platform), and 2 exercises for the upper 

limbs (pull ups, push-ups, dumbbell triceps extension behind the neck, spiderman push-

ups). The control group followed the same training regimen for soccer. However, the differ-

ence was strength training, which was performed once per week with a load of 50–60% of 

1RM and 6–8 repetitions for each exercise (Table 2). 

2.7. Statistical analysis 

The research findings were initially created in MS Excel, followed by STATISTICA's 

analysis. The T-Student test for the dependent samples was used to determine the        

significance of changes in the female athletes' power strength before and after the training 

protocol was applied. P = 0.05 was chosen as the cutoff point for the t-statistical test's     

signifi-cance. Effect size (ES) measurements were made in accordance with Cohen's formula 

and classified as low (>0.2 and 0.5), moderate (0.5 and 0.8), or large (0.8) [16]. 

3. Results 

3.1. Leg Press 

The results of the strength test performed on the Kaiser leg press (LP) machine in  

the experimental group showed statistically significant improvements from baseline 

(1372.615 ±187.201 W) to post intervention (1453.923 ±148.398 W). Peak power values in 

the control group, however, did not significantly improve (Table 3 and Table 4). 
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3.2. CMJ 

In the experimental group, the CMJ results without arm swing increased significantly 

(p = 0.002; ES:1.02), after the 6-week intervention, while in the control group, the differ-

ences between baseline and after the 6-week intervention were statistically insignificant 

(Table 3 and Table 4). 

3.3. CMJA 

Lower limbs' explosive power during the CMJA with arm swing prior to the prepar-

atory period was lower than after the training intervention in the experimental group  

(average 34.55 ±4.20 cm, vs. average 39.2 ±4.29 cm). This indicates that the athletes' swing 

jumps improved on average by 13%, with the differences being statistically significant 

(p = 0.003; ES:1.09). Changes in the CMJA were not statistically significant in the control 

group (Table 3 and Table 4). 

Table 1. Summary of strength training program for the experimental group 

Monday 

Exercises 

week 1 

(50%1RM) 

week 2 

(50%1RM) 

week 3 

(50%1RM) 

week 4 

(50%1RM) 

week 5 

(50%1RM) 

week 6 

(50%1RM) Series 

Number of repetitions/Duration 

Back squat with  
a barbell 

6 6 6 6 - - 3 

Barbell reverse lunge - - - - 8(2) 6(2) 3 

Front squat on  

a platform 
Tremor Tremor +15s 

Tremor +15s 

+ Asymmetry 
Tremor +30s Tremor Tremor 3 

Barbell hip thrust - 10 8 6 - - 3 

Supine medicine ball 

rollout 
12 - - - - - 3 

Supine medicine ball 

rollout with single leg 
- - - - 20s(2) 20s(2) 3 

Lateral platform step-

up 
Tremor 

Tremor 

+15s 

Tremor +15s 

+ Asymmetry 
Tremor +30s Tremor Tremor 3 

Dumbbell overhead 

triceps extension 
12 12 12 12 10 8 3 

Deadlift from an  
elevated platform 

8 8 8 8 10 8 3 

Spiderman push-ups 6 8 10 12 8 6 3 

Lateral platform step-

up 
Tremor Tremor +15s 

Tremor +15s 

+ Asymmetry 
Tremor +30s Tremor Tremor 3 

Wednesday 

Exercises 

week 1 
(50%1RM) 

week 2 
(50%1RM) 

week 3 
(50%1RM) 

week 4 
(50%1RM) 

week 5 
(50%1RM) 

week 6 
(50%1RM) Series 

Number of repetitions/ Duration 

Front squat 6 6 6 6 - - 3 

Barbell reverse lunge - - - - 8(2) 6(2) 3 

Lateral platform step-up 
with rotation 

Tremor Tremor +15s 
Tremor +15s 

+ Asymmetry 
Tremor +30s  Tremor Tremor 3 

Decline push-up 12 12 14 16 12 10 3 

Lateral platform step-up 
with rotation 

Tremor Tremor +15s 
Tremor +15s 

+ Asymmetry 
Tremor +30s  Tremor Tremor 3 
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Wednesday 

Exercises 

week 1 

(50%1RM) 

week 2 

(50%1RM) 

week 3 

(50%1RM) 

week 4 

(50%1RM) 

week 5 

(50%1RM) 

week 6 

(50%1RM) Series 

Number of repetitions/ Duration 

Wide grip pull-up 
with resistance band 

6 6 8 10 8 6 3 

Push-ups 6 6 8 10 8 6 3 

Single leg hip thrust 12(2) 12(2) 142) 16(2) 10(2) 8(2) 3 

Front platform step-up 
with powerband pull 

Tremor Tremor 
Tremor +15s 

+ Asymmetry 
Tremor +30s Tremor Tremor 3 

Table 2. Summary of strength training program for the control group 

Wednesday 

Exercises 

week 1 
(50%1RM) 

week 2 
(50%1RM) 

week 3 
(50%1RM) 

week 4 
(50%1RM) 

week 5 
(50%1RM) 

week 6 
(50%1RM) Series 

Number of repetitions/ Duration 

Front squat 6 6 6 6 - - 3 

Barbell reverse lunge - - - - 6(2) 6(2) 3 

Lateral platform step-

up with  
rotation 

Tremor Tremor +15s Tremor +15s Tremor +15s Tremor Tremor 3 

Decline push-up 6 6 8 8 6 6 3 

Lateral platform step-
up with rotation 

Tremor Tremor Tremor +15s Tremor +15s Tremor Tremor 3 

Wide grip pull-up 
with resistance band 

6 6 8 8 6 6 3 

Push-ups 6 6 8 8 6 6 3 

Single leg hip thrust 6(2) 6(2) 8(2) 8(2) 6(2) 6(2) 3 

Front platform step-up 
with powerband pull 

Tremor Tremor 
Tremor 

+15s 
Tremor 

+15s 
Tremor Tremor 3 

Table 3. The results of the paired t-test for CMJ, CMJA, and LP in the experimental group 

Variables 
Mean  

pretest 

SD 

pretest 

Mean  

post test 

SD post 

test 

Difference 

[%] 
t P < 0.05 

Cohen’s 

D 
ES 

CMJ 31.246 3.728 34.715 3.204 11 -6.511 0.002 1.02 Big 

CMJA 34.554 4.204 39.200 4.288 13 -6.489 0.003 1.09 Big 

Leg Press 1372.615 187.201 1453.923 148.398 6 -2.505 0.028 0.48 Small 

Table 4. The results of the paired t-test for CMJ, CMJA, and LP in the control group 

Variables 
Mean  

pretest 

SD 

pretest 

Mean  

post test 

SD post 

test 

Difference 

[%] 
t P < 0.05 

Cohen’s 

D 
ES 

CMJ 30.990 3.850 31.115 4.090 1 -1.157 0.274 0.27 Small 

CMJA 34.160 3.538 35.213 4.288 3 -0.978 0.351 0.25 Small 

Leg Press 1258.363 169.301 1308.353 198.448 4 -1.649 0.130 0.29 Small 
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4. Discussion 

The study's objective was to assess muscle power-related variables in female soccer 

players during a 6-week resistance and soccer training program. In line with our original 

assumption, this program increased peak power and vertical jump performance of female 

professional soccer players. 

In the current investigation, the maximum power variables evaluated on the leg press 

device in the experimental group improved substantially. The soccer players increased 

their preseason performance by 6%. CMJ jump height increased 11%, while CMJA by 13%. 

Other researchers have also observed improvements in jumping ability and lower 

limb power after six weeks of additional resistance training. Young soccer players' jump-

ing efficiency increased by 7.7% more following 6 weeks of strength training combined 

with plyometric activities and soccer training, according to Marques et al. [17]. This was 

compared to only soccer training alone. Professional soccer players' squat strength in-

creased after a 6-week resistance training program, according to research by Styles et al. 

[4], which suggests that sprinting and jumping abilities may also improve following such 

interventions. 

In our study, the experimental group participants engaged in compound multi-joint 

strength training, which improved their jumping ability and explosive power. Similar im-

provements in CMJ test scores were also recorded by Moisés de Hoyo et al. [18] who, 

following 10 weeks of strength training directed at maximal concentric and eccentric loads 

with a combination of exercises – leg curl exercise and half squat with a barbell – observed 

similar changes (ES: 0.58). The same author [14] confirmed a year later that squats (half-

squat exercises) were more effective in enhancing jumping and sprinting abilities than 

running or plyometric training. According to Hammai et al. [12], teenage soccer players' 

jump performance (CMJ) increased after an 8-week supplemental strength training pro-

gram that included the back half-squat (70–90%1RM/3–5sets/3–8rep.) The same author 

[19] claimed a year later that an 8-week strength training program enhances crucial per-

formance factors (maximum power) in youth athletes compared to conventional soccer 

training. The improvement of sprint running, jumping, and peak power in 17-year-old 

soccer players was demonstrated by Chelly et al. [20] with the use of two sessions of squat 

exercises per week. 

In earlier studies, only men (amateurs, top soccer players, and youth players) were 

studied [9, 14, 18, 19]. In the research of other authors, women who practiced various team 

sports benefited from the effects of strength training on their power metrics. Young female 

handball players' explosive muscular performance was shown to improve following a 10-

week intensive strength training program by Hammami [21]. 

Men and women have different physical characteristics, which may be significant for 

adaptive changes. For instance, Lopes [10] reported that men performed better on 

measures of physical fitness than women did in terms of lower limb strength, endurance, 

and strength endurance. Eccentric training can benefit both sexes equally, according to 

Morawetz [23]. The possibility of a larger loss of strength in women just after eccentric 

exercise is one conceivable gender difference in practice. 

Strength differences rather than biological sex differences may be the cause of vari-

ances between men and women, according to Askow [22], who noticed that no discernible 

differences between the sexes when strength was standardized. Walts [2] demonstrated 

that strength training has little effect on intermuscular or subcutaneous fat, independent 

of gender. The type of plyometric activity and gender did not interact significantly, ac-

cording to Kossow [24]. These investigations allow drawing the conclusion that muscle 

power increases following resistance exercise independent of gender. 

5. Conclusions 

Studies have shown that increasing strength does not necessarily enhance maximal 

power. A further 8 weeks of balance and plyometric training in young basketball players, 
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according to Bouteraa [4], did not significantly alter jump performance (CMJ). The choice 

of exercises, the load (% 1RM), the number of repetitions, or the players' already high 

threshold for generating explosive power could all be contributing factors. 

In summary, the research highlights the positive effects of incorporating resistance 

training, particularly compound multi-joint strength exercises like squats, into the training 

regimens of female soccer players. These improvements encompass various aspects of per-

formance, including jumping ability, sprinting, and maximum power, which are essential 

for success in soccer. The findings also emphasize the relevance of such training for both 

professional and youth soccer players. 

It can therefore be concluded that: 

- Effectiveness of Resistance Training: The study aimed to assess the impact of a 6-week 

resistance and soccer training program on female professional soccer players. The  

results support the assumption that this program was effective in increasing peak 

power and vertical jump performance. This finding highlights the importance of    

incorporating resistance training into the training regimen of soccer players. 

- Improvements in Leg Power: The study specifically noted substantial improvements 

in maximum power variables measured on the leg press device. This suggests that the 

resistance training component of the program had a significant impact on lower limb 

power, which is crucial for soccer players in activities such as sprinting and jumping. 

- Jumping Ability Enhancement: The study showed an 11% increase in Countermove-

ment Jump (CMJ) height and a 13% increase in CMJ with Arm Swing (CMJA) in the 

experimental group. These improvements in jumping ability indicate that the training 

program had a positive effect on explosive power, a valuable attribute for soccer   

players. 

- Previous Research Support: The study's findings are consistent with prior research in 

the field. Other studies, such as those by Marques et al., Styles et al., Moisés de Hoyo 

et al., Hammai et al., and Chelly et al., have also demonstrated the positive impact  

of resistance training on various aspects of soccer player performance, including 

jumping ability, sprinting, and maximum power. 

- Compound Multi-Joint Strength Training: The study utilized compound multi-joint 

strength training, which was found to be effective in improving jumping ability and 

explosive power. This approach is supported by the research of Moisés de Hoyo et al., 

who used similar training methods with positive results. 

- Superiority of Squats: The study's findings, along with the work of other researchers 

like Moisés de Hoyo et al. and Hammai et al., suggest that exercises like squats (half-

squat exercises) may be particularly effective in enhancing jumping and sprinting 

abilities in soccer players compared to other forms of training. 

- Youth Athlete Improvement: Some studies mentioned in the discussion focused on 

teenage soccer players, indicating that resistance training can benefit both profes-

sional and younger athletes. This finding underscores the potential for improving per-

formance and developing key skills in players of various age groups. 

- Frequency and Duration: The duration of the resistance training programs in previous 

studies varied, with programs lasting from 6 to 10 weeks. The frequency and intensity 

of training sessions also differed, demonstrating that there may be flexibility in de-

signing effective resistance training programs for soccer players. 

References 

1. Bangsbo J. Fitness Training in Football – a Scientific Approach. Denmark 1994. August Krogh 

Institute University of Copenhagen Cohen, J. Statistical power analysis for the behavioral sci-

ences (2nd ed.). Hillsdale, NJ: Lawrence Earlbaum Associates, 1998. 



Balt J Health Phys Act. 2023;15(3):Article7.       8 of 10 
 

 

2. Walts CT, Hanson ED, Delmonico MJ, Yao L, Wang MQ, Hurley BF. Do sex or race differences 

influence strength training effects on muscle or fat? Med Sci Sport Exerc. 2008 Apr;40(4):669–76. 

DOI: 10.1249/MSS.0b013e318161aa82 

3. Wilson G, Elliott B, Wood G. The effect of performance of imposing a delay during stretch-

shorten cycle. Med Sci Sport Exerc. 1991;23:364–370. DOI: 10.1249/00005768-199103000-00016 

4. Styles WJ, Matthews MJ, Comfort P. Effects of Strength Training on Squat and Sprint Perfor-

mance in Soccer Players. J Strength Cond Res. 2016;30(6):1534–9. DOI: 

10.1519/JSC.0000000000001243 

5. Blasco E, Paredes A, Monleon C, Rodriguez M. Injury in elite women soccer and national 

women soccer in the lower extremity. J Hum Sport Exerc. 2018;13(3):566–576. DOI: 

10.14198/jhse.2018.133.08 

6. Bouteraa I, Negra Y, Shephard RJ, Chelly MS. Effects of combined balance and plyometric train-

ing on athletic performance in female basketball players. J Strength Cond Res. 2020;34(7):1967–

1973. DOI: 10.1519/JSC.0000000000002546 

7. Casado M, Seijas R, Perez-Bellmunt A, Navarro R, Ragazzi P, Alvarez P. Epidemiology of pri-

mary anterior cruciate ligament ruptures in men and women. Int J Sports Exerc Med. 2019;5:114. 

DOI: 10.23937/2469-5718/1510114 

8. Grygorowicz M, Piontek T, Dudzinski W. Evaluation of functional limitations in female soccer 

players and their relationship with sports level – A cross sectional study. PLoS One. 

2013;8(6):e66871. DOI:  10.1371/journal.pone.0066871 

9. Haff G.G., Stone M.H. Methods of developing power with special reference to football players. 

Strength Cond J. 2015;37(6):1–13. DOI:  10.1519/SSC.0000000000000153 

10. Lopes TJA, Simic M, Alves S, Bunn S, Rodrigues AI, Terra BS, Lima S, Ribeiro FM, Vilão P, 

Pappas, E. Physical Performance measures of flexibility, hip strength, lower limb power,     

and trunk endurance in healthy navy cadets: normative data and differences between sex    

and limb dominance. J Strength Cond Res. DOI: 20211;35(2):458–464. 

10.1519/JSC.0000000000002365 

11. Andrychowicz Z, Domżalski M, Drobniewski M, Synder M, Osmulska M, Borowski A.      

Assessment of the motor skills of football players using the Functional Movement Screen (FMS) 

system. Pol J Sport Med. 2018;34(4):257–268. 

12. Hammami M, Negra Y, Shephard RJ, Chelly MS. The effect of standard strength vs. contrast 

strength training on the development of sprint, agility, repeated change of direction, and jump 

in junior male soccer players. J Strength Cond Res. 2017;31(4):901–912. DOI: 

10.1519/JSC.0000000000001815 

13. Dvorak J, Junge A, Chomiak J, Graf-Baumann T, Peterson L, Rösch D, Hodgson R. Risk factor 

analysis for injuries in football players. Possibilities for a prevention program. Am J Sports Med. 

2000;28:69–74. DOI:  10.1177/28.suppl_5.s-69 

14. De Hoyo M, Gonzalo-Skok O, Sañudo B, Carrascal C, Plaza-Armas JR, Camacho-Candil F, 

Otero-Esquina C. Effects of in-season full-back squat, resisted sprint training, and plyometric 

training on explosive performance in U-19 elite soccer players. J Strength Cond Res. 

2016;30(2):368–377. DOI:  10.1519/JSC.0000000000001094 

15. Sporiš G, Jovanović M, Krakan I, Fiorentini F. Effects of strength training on aerobic and anaer-

obic power in female soccer players. Sport Sci. 2011;4(2):32–37. 

16. Comfort P, Stewart A, Bloom L, Clarkson B. Relationships between strength, sprint, and jump 

performance in well-trained youth soccer players. J Strength Cond Res. 2014;28(1):173–177. DOI: 

10.1519/JSC.0b013e318291b8c7 

17. Marques Mc, A. Pereira Ig Reis, Van Den Tillaar R. Does an in-season 6-week combined sprint 

and jump training program improve strength-speed abilities and kicking performance in young 

soccer players? J Hum Kinet. 2013;39:157–166. DOI: 10.2478/hukin-2013-0078 

18. De Hoyo M, Marco Pozzo M, Sañudo B, Carrasco L, Gonzalo-Skok O, Domínguez-Cobo S,  

Morán-Camacho E. Effects of a 10-week in-season eccentric-overload training program on mus-

cle-injury prevention and performance in junior elite soccer players. Int J Sports Physiol     

Perform. 2015;10(1):46–52. DOI: 10.1123/ijspp.2013-0547 

19. Hammami M, Negra Y, Billaut F, Hermassi S, Shephard RJ, Chelly MS. Affiliations expand    

effects of lower-limb strength training on agility, repeated sprinting with changes of direction, 

leg peak power, and neuromuscular adaptations of soccer players. J Strength Cond Res. 

2018;32(1):37–47. DOI: 10.1519/JSC.0000000000001813 

20. Chelly MS, Fathloun M, Cherif N, Amar MB, Tabaka Z, Praagh EV. Effects of a back squat  

training program on leg power, jump, and sprint performances in junior soccer players. 

J Strength Cond Res. 2009;23(8):2241–9. DOI: 10.1519/JSC.0b013e3181b86c40 

https://doi.org/10.1249/MSS.0b013e318161aa82
https://doi.org/10.1249/00005768-199103000-00016
https://doi.org/10.1519/JSC.0000000000001243
https://doi.org/10.14198/jhse.2018.133.08
https://doi.org/10.1519/JSC.0000000000002546
https://doi.org/10.23937/2469-5718/1510114
https://doi.org/10.1371/journal.pone.0066871
https://doi.org/10.1519/SSC.0000000000000153
https://doi.org/10.1519/JSC.0000000000002365
https://doi.org/10.1519/JSC.0000000000001815
https://doi.org/10.1177/28.suppl_5.s-69
https://doi.org/10.1519/JSC.0000000000001094
https://doi.org/10.1519/JSC.0b013e318291b8c7
https://doi.org/10.2478/hukin-2013-0078
https://doi.org/10.1123/ijspp.2013-0547
https://doi.org/10.1519/JSC.0000000000001813
https://doi.org/10.1519/JSC.0b013e3181b86c40


Balt J Health Phys Act. 2023;15(3):Article7.       9 of 10 
 

 

21. Hammami M, Gaaumori N, Aloui G, Shephard RJ, Chelly MS. Effects of complex strength   

training program on athletic performance of junior female handball players. Int J Sports Physiol 

Perform. 2019;14(2):1–22. DOI: 10.1123/ijspp.2018-0160 

22. Askow AT, Merrigan JJ, Neddo JM, Oliver JM, Stone JD, Jagim AR, Jones MT. Effect of strength 

on velocity and power during back squat exercise in resistance-trained men and women. 

J Strength Cond Res. 2019;33(1):1–7. DOI: 10.1519/JSC.0000000000002968 

23. Morawetz D, Blank C, Koller A, Arvandi M, Siebert U, Schobersberger W. Sex-related        

differences after a single bout of maximal eccentric exercise in response to acute effects:        

A systematic review and meta-analysis. J Strength Cond Res. 2020;34(9):2697–2707. DOI: 

10.1519/JSC.0000000000002867 

24. Kossow AJ, DeChiara TG, Neahous SM, Ebben WP. Kinetic analysis of horizontal plyometric 

exercise intensity. J Strength Cond Res. DOI: 2018;32(5):1222–1229. DOI: 

10.1519/JSC.0000000000002096 

 

  

https://doi.org/10.1123/ijspp.2018-0160
https://doi.org/10.1519/JSC.0000000000002968
https://doi.org/10.1519/JSC.0000000000002867
https://doi.org/10.1519/JSC.0000000000002096


Balt J Health Phys Act. 2023;15(3):Article7.       10 of 10 
 

 

Author Contributions: Study Design, TC, MP, AM, and MM; Data Collection, TC, MP, PS, MD, and MM; Statistical Analysis, 

AM; Data Interpretation, AM, MP, TC, and MM; Manuscript Preparation, MP, PS, AM and MM; Literature Search, MD, MM, 

and MP; Funding Acquisition, AM. All authors have read and agreed to the published version of the manuscript.  

Acknowledgements: Not applicable. 

Funding: This research received no specific grant from any funding agency, commercial or not-for-profit sectors. 

Institutional Review Board Statement: This study was conducted following the principles of the Declaration of Helsinki, and 

approved by the Ethical Committee of Academy of Physical Education in Katowice (7/2022). 

Informed Consent Statement: Informed consent was obtained from all individual adult participants included in the study. 

Written informed consent was obtained from all subjects in accordance with the tenets of the Declaration of Helsinki. 

Data Availability Statement: Data available from the corresponding author on request.  

Conflicts of Interest: The authors declare no conflict of interest. 


	The effects of resistance training on jumping and selected power variables of the lower limbs in female soccer players
	Recommended Citation

	The effects of resistance training on jumping and selected power variables of the lower limbs in female soccer players
	Abstract
	Keywords
	Creative Commons License
	Authors

	tmp.1695733589.pdf.qOY1X

