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Abstract  Futsal is a high-intensity indoor sport that 

demands both physical fitness and refined technical 

abilities, with dribbling being a key skill distinguishing 

elite players from developing ones. This study examined 

the effects of an eight-week combined shuttle-run and 

speed training program on dribbling performance, agility, 

sprint ability, and lower-body power among elite futsal 

players from Rafhely Futsal Padang. Thirty-nine male 

athletes aged 18-25, each with a minimum of three years of 

competitive experience, were randomly divided into three 

groups: Group A received combined speed and shuttle-run 

training with progressive intensity monitoring, Group B 

performed only shuttle-run training, and Group C followed 

conventional futsal training as a control. Using a 

randomized pre-test and post-test design, players were 

assessed through the Slalom Dribbling Test, 30 m Sprint 

Test, Modified Illinois Agility Test, and Countermovement 

Jump Test. Statistical analyses employing paired-sample t-

tests and one-way ANOVA (p < .05) revealed that Group 

A showed the most significant improvements in dribbling, 

agility, and sprint performance compared to the other 

groups. The results indicate that integrating speed and 

shuttle-run training fosters greater neuromuscular 

adaptations, leading to improved transfer of physical gains 

into technical dribbling performance. This combination 

effectively enhances both the physical and technical 

aspects of futsal, suggesting a more holistic approach to 

player development. The study underscores the importance 

of structured, research-informed conditioning programs in 

maximizing athletic performance. Practically, it offers 

valuable guidance for futsal coaches and strength trainers 

aiming to optimize skill development. Broadly, the 

findings contribute to the growing body of evidence 

supporting systematic, science-based training strategies for 

advancing futsal professionalism and player excellence in 

Indonesia. 

Keywords  Futsal, Shuttle-Run, Speed Training, 

Dribbling Performance, Agility, Sprint Ability, Sport-

Specific Conditioning, Neuromuscular Adaptation 
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1. Introduction 

A unique sport that demands a certain level of technical 

skill and physical fitness, futsal is an indoor variation of 

association football that has grown in popularity all over 

the world. The sport's high tempo and restricted playing 

area need players to exhibit outstanding ball control and 

swift decision-making abilities. Aerobic Fitness in Futsal 

Players of Different Competitive Levels [1]. Dribbling 

proficiency is a crucial technical competency in futsal that 

distinguishes elite performers from rookie players. The 

analysis of decision-making processes in futsal dribbling 

has demonstrated that dribbling skill is a crucial aspect of 

the sport, involving the player's capacity to evade 

opponents through proficient ball handling and tactical 

awareness [2], [3]. Enhancing a player's tactical awareness 

regarding the timing and location for dribbling is equally 

crucial as refining their technical skills to perform the move, 

underscoring the complex nature of dribbling proficiency 

in modern futsal. The physical and physiological 

requirements of futsal competition are significant, 

necessitating players to perform high-intensity intermittent 

activities during matches [4], [5]. 

The correlation between physical performance metrics 

and technical futsal skills has become a prominent focus in 

sports science research. Recent empirical studies have 

demonstrated that some physiological characteristics are 

directly associated with enhanced technical performance. 

Systematic review approaches have thoroughly assessed 

the evidence of futsal training requirements and player 

development tactics [6]. Moreover, agility and speed are 

acknowledged as crucial competencies in futsal, 

necessitating players to execute rapid directional 

adjustments in diverse situations, with these abilities being 

vital for proficient dribbling and tactical execution [7]. The 

professionalization of futsal imposes increased physical 

demands on players, forcing strength and conditioning 

coaches to regulate workloads, enhance performance, and 

mitigate injuries using evidence-based training protocols 

[8], [9]. These findings highlight the importance of 

combining extensive physical training with skill-specific 

teaching to improve player performance and cultivate 

multifaceted athletic abilities. 

The formulation of appropriate training approaches is a 

significant priority for futsal coaches and sports scientists 

aiming to enhance player potential. Speed, agility, and 

quickness (SAQ) training constitutes a holistic 

conditioning methodology that includes plyometric 

exercises, directional change drills, and sport-specific 

motions. Research examining the impact of speed, agility, 

and quickness training on athletic performance has 

consistently shown enhancements in sprinting ability, 

change-of-direction speed, and reactive agility among 

various athletic groups [10], [11]. Research utilizing 

systematic review and meta-analysis techniques has 

demonstrated that SAQ training yields statistically 

significant improvements in physical performance 

indicators such as acceleration, sprinting ability, and agility 

measurements [12]. An 8-week SAQ training intervention 

for female football players led to substantial enhancements 

in linear sprint speed, change-of-direction speed, and 

reactive agility, illustrating the effectiveness of organized 

training protocols in concurrently improving various 

performance metrics [13]. Shuttle-run training programs 

have proven particularly helpful in enhancing 

multidirectional speed and agility in soccer and futsal 

contexts [14]. 

Plyometric training and explosive strength enhancement 

are essential elements of modern futsal conditioning 

regimens. Integrated training methodologies that merge 

resistance workouts with plyometric activities have 

demonstrated substantial enhancements in sprinting 

performance, jumping capability, and agility in elite soccer 

athletes [15]. Strength and conditioning programs tailored 

for soccer players highlight the significance of enhancing 

power output and acceleration capabilities essential for 

match performance and competitive achievement [16]. 

Psychological profiles and stress management traits have 

been recognized as factors affecting sports performance 

and playing position in futsal, indicating that holistic player 

development should encompass both psychological and 

physical elements [17]. High-intensity interval training 

(HIIT) integrated with sport-specific technical practice has 

proven to be an effective approach for concurrently 

enhancing aerobic and anaerobic capacity while preserving 

technical skill competency [18]. 

Although the advantages of speed training, SAQ 

protocols, shuttle-run training, and plyometric conditioning 

are well-documented, and despite recognized correlations 

between physical abilities and technical skills, empirical 

research on integrated shuttle-run and speed training 

protocols aimed at enhancing dribbling performance is 

scarce in the futsal literature. Current research underscores 

the necessity of incorporating many training methods to 

meet the multifaceted requirements of modern futsal. 

Small-sided games and task-specific training interventions 

have been shown to significantly improve technical skill 

performance, agility, and dribbling ability, suggesting that 

training frameworks with sport-specific constraints 

enhance skill acquisition outcomes [19], [20]. Current 

literature on futsal development increasingly 

acknowledges that fitness training sessions must 

accomplish many concurrent objectives, enhancing fitness, 

technical skills, and tactical comprehension within 

integrated training settings [21]. 

This experimental study seeks to fill the research 

vacuum by systematically examining the impact of 

combined shuttle-run and speed training on dribbling skills 

in players from Rafhely Futsal Padang. This research 

provides empirical evidence on the effectiveness of 

integrated training interventions, hence advancing 
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evidence-based coaching approaches for futsal player 

development programs. The results may offer essential 

insights for coaching professionals aiming to improve 

training efficiency, elevate dribbling skills, and maximize 

developmental outcomes in futsal players, hence enhancing 

performance at regional and national competitions. 

2. Methodology

2.1. Purpose of the Study 

Examining the impact of a combined shuttle-run and 

speed training program on the dribbling abilities of top 

Padang futsal players was the main goal of the current 

study. In particular, the study sought to ascertain if, in 

contrast to shuttle-run-only training and conventional futsal 

practice, the combination of multidirectional shuttle-run 

drills and structured speed training would result in 

appreciable gains in dribbling competence, agility, and 

sprint performance. Using a controlled experimental 

approach, this study aimed to offer empirical support for 

the combination of sport-specific technical skill 

development in futsal with targeted physical conditioning 

techniques. 

2.2. Participants of the Study 

The study involved the voluntary participation of 39 

male elite futsal players from Rafhely Futsal Padang, ages 

18 to 25 years. All players had a minimum of three years 

of competitive futsal experience and were engaged in 

regular club training sessions and competitive matches 

(Table 1). Before the intervention, each athlete completed 

an extensive medical evaluation and received clearance 

from a trained sports physician to confirm their fitness for 

high-intensity physical exercise. All participants granted 

informed consent in accordance with the ethical criteria 

established by the Institutional Ethics Committee, and the 

study was executed in alignment with the principles 

delineated in the Declaration of Helsinki [22]. Upon 

verification of eligibility, participants were randomly 

allocated to one of three groups (n = 13 per group) (Figure 

1): Group A, which underwent combined shuttle run and 

speed training Group (SRSTG) (Experimental Group 1); 

Group B, which engaged solely in shuttle run training 

Group (SRTG) (Experimental Group 2); and Group C, 

which maintained standard futsal training and functioned 

as the active control group (ACG) (Table 2). Elite players 

were defined as athletes actively competing at the regional 

and inter-club competitive level with regular participation 

in organized futsal tournaments. 

Table 1.  Demographic Characteristics of Participants Across the Three Training Groups (SRSTG, SRTG, and ACG) 

Characteristics SRSTG SRTG ACG 

Age 22.84±2.40 21.53±2.25 20.92±1.84 

Experience 3.38±.50 3.07±.75 3.23±.72 

Height 156.15±4.86 158.23±3.81 154.84±5.91 

Weight 57.38±4.44 56.61±3.66 57.30±4.42 

BMI 23.54±1.74 22.64±1.80 23.98±2.49 

Figure 1.  CONSORT Flow Diagram Depicting Participant Recruitment, Randomization, Allocation, Follow-Up, and Analysis Across the Three Study 

Groups (Shuttle Run and Speed Training, Shuttle Run Training, and Active Control Group)
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Table 2.  Structured Eight-Week Shuttle Run and Speed Training Program with Progressive Intensity and Workload Control 

Group A: Shuttle Run + Speed Training Group 

Week(s) Frequency 
Session 

Duration 
Intensity Training Components Progression Focus Training Objectives 

1-2 3×/week 45 min Moderate 

10-20 m shuttle runs, 

acceleration drills, basic sprint 

mechanics 

Familiarization and 

technique 

refinement 

Develop baseline 

multidirectional speed 

and sprint mechanics 

3-4 3×/week 50 min Moderate-High 

Shuttle runs with directional 

changes, resisted sprints, sprint 

starts 

Increased 

repetitions, faster 

tempo 

Enhance acceleration 

and change-of-direction 

efficiency 

5-6 3×/week 50-55 min High 
Shuttle runs with ball, 

overspeed sprints, curve sprints 

Increased intensity 

and complexity 

Integrate technical 

dribbling with speed 

7-8 3×/week 55 min High 

Complex shuttle circuits + 

maximal sprints with ball 

control 

Peak load and 

competitive 

scenarios 

Optimize dribbling 

under high-speed 

conditions 

Group B: Shuttle Run Training Group 

Week(s) Frequency 
Session 

Duration 
Intensity Training Components Progression Focus Training Objectives 

1-2 3×/week 45 min Moderate 
Short-distance shuttle runs, 

lateral shuffles 

Technique and 

endurance 
Build baseline agility 

3-4 3×/week 50 min Moderate-High 
Shuttle variations with the 

change of direction 

Increase speed and 

reps 

Improve 

multidirectional 

movement 

5-6 3×/week 50-55 min High Ball-inclusive shuttle runs 
Increased speed & 

direction frequency 
Integrate basic dribbling 

7-8 3×/week 55 min High Complex shuttle circuits 
Maximal effort and 

competition 

Maximize agility 

performance 

Group C: Active Control Group (Standard Futsal Training) 

Week(s) Frequency 
Session 

Duration 
Intensity Training Components Progression Focus Training Objectives 

1-8 3×/week 45-50 min Moderate 
Regular futsal drills and small-

sided games 

No structured 

progression 

Maintain standard 

technical & tactical 

preparation 

Note: Training intensity was monitored using perceived exertion (Borg CR-10 scale) and percentage of perceived maximal sprint effort. Work–
rest ratios and drill complexity increased progressively across training phases. 

2.3. Study Design 

The research utilized a randomized controlled pre-test-

post-test experimental design over eight weeks, comprising 

three groups subjected to distinct training interventions. 

Group A engaged in a mixed shuttle-run and speed training 

regimen alongside conventional futsal drills, Group B 

exclusively undertook shuttle-run training in conjunction 

with their typical futsal practice, and Group C maintained 

their routine futsal training and functioned as the active 

control group. Training sessions for all groups occurred 

thrice weekly, each lasting roughly 45 to 55 minutes, and 

were overseen by certified strength and conditioning 

coaches to guarantee perfect execution and compliance. 

Pre- and post-intervention assessments were conducted to 

measure alterations in dribbling performance and 

associated physical characteristics, facilitating 

comparisons both intra- and inter-group. 

Training intensity and workload progression were 

systematically controlled throughout the eight-week 

intervention. Speed drills were performed at approximately 

85-95% of perceived maximal sprint speed, while shuttle-

run exercises were conducted at a perceived exertion 

ranging from 6 to 8 on the Borg CR-10 scale. Work-to-rest 

ratios progressed from approximately 1:3 during weeks 1-

2 to 1:2 during weeks 7-8 to ensure progressive overload. 

Training volume and complexity increased gradually 

through higher repetitions, reduced recovery time, and 

incorporation of ball-based drills. All sessions were 

supervised by certified strength and conditioning coaches 

to ensure adherence to prescribed intensity and correct 

execution. 

2.4. Variables and Measurements 

Dribbling Performance: The Slalom Dribbling Test 

(modified futsal version) was utilized to evaluate dribbling 

performance, serving as a dependable field-based metric 

for technical control at speed. Participants were directed to 

maneuver a futsal ball through a 10-meter zig-zag 
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configuration of cones as swiftly as feasible. Electronic 

timing gates were employed to accurately record 

completion times. Every participant undertook three trials, 

with the quickest time utilized for analysis. This 

assessment accurately simulates the sport-specific 

dribbling requirements of futsal, highlighting swift ball 

control and directional alterations [2]. All dribbling 

assessments were conducted using a FIFA-approved futsal 

ball (Size 4), inflated to a pressure range of 0.6-0.9 bar, in 

accordance with official match regulations. 

Linear sprint: The 30 m Sprint Test assessed linear 

sprint performance, measuring both acceleration and 

maximal sprint velocity, thereby matching the high-

intensity running requirements of futsal match play. 

Participants executed three maximal sprints over a 30 m 

distance from a stationary posture, utilizing electronic 

timing gates at the start and finish lines for accurate 

measurement. Sufficient break periods were allocated 

between trials to reduce tiredness and guarantee optimal 

performance. The quickest sprint time from the three trials 

was documented and utilized for statistical analysis, 

serving as a dependable measure of players' sprinting 

proficiency [23], [24]. 

Agility: Utilizing the Modified Illinois Agility Test for 

Futsal, which was modified to include movement patterns 

unique to the sport, both with and without the ball, agility, 

more especially, change-of-direction speed was evaluated. 

The assessment necessitated participants to perform swift 

directional alterations around cones positioned in a uniform 

configuration. Timing was recorded utilizing electronic 

timing methods to guarantee precision and dependability. 

This metric indicates the agility requirements intrinsic to 

elite futsal, where rapid and accurate movements are 

essential for optimal performance [25], [26]. 

Explosive Power (Lower Body): The 

Countermovement Jump (CMJ) Test was utilized to 

evaluate explosive lower-body power, serving as a 

recognized and dependable indicator of explosive strength 

pertinent to short sprints, rapid movement initiation, and 

overall futsal performance. Participants maintained an 

upright posture with their hands positioned on their hips to 

reduce arm swing, executed a swift downward motion, and 

subsequently sprang vertically to achieve maximum height. 

The leap height was assessed utilizing a jump mat 

technology, which delivers accurate and reliable data on 

vertical jump performance. Following two familiarization 

trials, participants executed three maximal 

countermovement jumps, with the highest jump height 

documented for analysis [27]. 

All performance assessments were conducted 48 hours 

before (pre-test) and 48 hours after (post-test) the 8-week 

intervention to minimize residual fatigue effects and ensure 

valid comparisons between time points. 

2.5. Statistical Analysis 

All the information collected was analyzed utilizing 

SPSS version 27.0. Descriptive statistics, comprising the 

mean and standard deviation (mean ± SD), were computed 

for each variable. Paired sample t-tests were performed to 

analyze notable changes within each group from pre-test to 

post-test. Between-group differences were assessed using a 

one-way ANOVA, followed by Bonferroni post-hoc tests 

to determine specific pairwise group comparisons. Effect 

sizes for ANOVA were computed using partial eta-squared 

(η²p) and classified as small (< 0.06), moderate (0.06-0.13), 

or large (≥ 0.14), in accordance with the criteria established 

by [27], [28]. All statistical analyses were conducted with 

a significance threshold of p < 0.05 to ascertain if the 

various training strategies yielded significant effects on 

performance metrics. 

3. Results 

The results presented in Table 3 demonstrate significant 

improvements across multiple performance variables 

following the eight-week intervention among futsal players 

subjected to combined shuttle run and speed training 

(SRSTG), compared with the shuttle run training group 

(SRTG) and the active control group (ACG). In dribbling 

performance, the SRSTG exhibited the most pronounced 

enhancement, with mean completion time decreasing from 

12.46 ± 0.57 s to 10.83 ± 0.48 s (-13.08%), yielding a 

highly significant main effect (F = 28.77, p < 0.001, η²p = 

0.61). Similarly, linear sprint performance improved 

notably in the SRSTG (from 4.47 ± 0.18 s to 4.04 ± 0.16 s; 

-9.61%), producing a significant effect (F = 15.87, p < 

0.001, η²p = 0.46), whereas the SRTG showed moderate 

improvement (-5.71%) and the ACG demonstrated a slight 

decline (+2.52%). In terms of agility, the SRSTG displayed 

a considerable enhancement from 15.92 ± 0.67 s to 14.64 ± 

0.78 s (-8.04%), compared to smaller gains in the SRTG       

(-5.04%) and negligible change in the control group        

(-0.12%), with a significant group effect (F = 4.91, p = 

0.013, η²p = 0.21). Lastly, explosive lower-body power, 

assessed via countermovement jump height, increased 

markedly in the SRSTG (from 36.71 ± 3.94 cm to 41.56 ± 

2.23 cm; +13.21%), yielding a significant main effect (F = 

7.25, p = 0.002, η²p = 0.28), whereas the SRTG displayed 

a smaller gain (+5.08%) and the ACG showed a minimal 

reduction (-0.35%). Collectively, these findings indicate 

that integrating shuttle run and speed training produces 

superior improvements in dribbling proficiency, sprint 

performance, agility, and explosive power compared to 

shuttle run training alone or standard futsal practice, 

underscoring the effectiveness of the combined training 

approach for enhancing multifaceted performance 

capacities in elite futsal players. 

The post-hoc pairwise comparisons summarized in 

Table 4 further elucidate the between-group differences 

following the eight-week intervention. In dribbling 

performance, the combined shuttle run and speed training 

group (SRSTG) demonstrated a significantly greater 

improvement compared to the active control group (ACG) 
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(Mean Difference = −0.65, p < 0.001), while the difference 

between SRSTG and the shuttle run training group (SRTG) 

was not statistically significant (Mean Difference = −0.24, 

p = 0.325). However, the SRTG also outperformed the 

ACG significantly (Mean Difference = −0.41, p = 0.028), 

indicating that both experimental interventions were 

effective in enhancing dribbling ability, with the combined 

protocol producing the most pronounced effect. Regarding 

linear sprint performance, SRSTG showed significantly 

faster sprint times than both SRTG (Mean Difference = 

−0.17, p = 0.008) and ACG (Mean Difference = −0.16, p = 

0.011), whereas no significant difference emerged between 

SRTG and ACG (p = 1.000), highlighting the additive 

benefit of integrating speed-specific drills with shuttle run 

exercises. For agility, significant improvements were 

observed in SRSTG compared with ACG (Mean 

Difference = −0.493, p = 0.044) and in SRTG relative to 

ACG (Mean Difference = −0.495, p = 0.042), while no 

meaningful difference was detected between SRSTG and 

SRTG (p = 1.000), suggesting comparable efficacy of both 

interventions for agility enhancement. In explosive power, 

the SRSTG exhibited a greater, though not statistically 

significant, advantage over SRTG (Mean Difference = 1.81, 

p = 0.285) and ACG (Mean Difference = 2.59, p = 0.059), 

with similar non-significant results between SRTG and 

ACG (p = 1.000). Overall, these pairwise analyses 

reinforce that while both experimental protocols improved 

futsal-specific performance parameters, the combined 

shuttle run and speed training regimen yielded the most 

consistent and substantial enhancements, particularly in 

dribbling, sprinting, and agility outcomes. 

Table 3.  Pre- and Post-Training Comparison of Dribbling, Sprint, Agility, and Explosive Power Across Three Groups (SRSTG, SRTG, and ACG) 

Variables Groups Pre data Post data Δ (%) SS F p η²p 

Dribbling 

SRSTG 12.46±.57 10.83±.48 -13.08 

11.58 28.77 .000* .61 SRTG 12.31±.41 11.48±.51 -6.74 

ACG 12.18±.52 12.43±.44 2.05 

Linear sprint 

SRSTG 4.47±.18 4.04±.16 -9.61 

1.01 15.87 .000 .46 SRTG 4.55±.19 4.29±.11 -5.71 

ACG 4.36±.21 4.47±.20 2.52 

Agility 

SRSTG 15.92±.67 14.64±.78 -8.04 

5.21 4.91 .013 .21 SRTG 15.67±.47 14.88±.56 -5.04 

ACG 15.78±.59 15.76±1.02 -0.12 

Explosive Power 

SRSTG 36.71±3.94 41.56±2.23 13.21 

81.60 7.25 .002 .28 SRTG 36.39±4.50 38.24±3.29 5.08 

ACG 36.61±1.99 36.48±2.25 -0.35 

Note: Values are presented as Mean ± SD. Δ (%) represents the percentage change from pre- to post-test. SS = Sum of Squares; F = F-ratio; 
η²p = Partial Eta Squared; p < 0.05 indicates significance. 

Table 4.  Post-Hoc Pairwise Comparisons of Group Differences in Performance Variables Following the Eight-Week Training Intervention 

Variables (I) Group (J) Group Mean Difference (I-J) p- value 

Dribbling 
SRSTG 

SRTG -.24 .325 

ACG -.65 .000 

SRTG ACG -.41 .028 

Linear sprint 
SRSTG 

SRTG -.17 .008 

ACG -.16 .011 

SRTG ACG .005 1.000 

Agility 
SRSTG 

SRTG .002 1.000 

ACG -.493 .044 

SRTG ACG -.495 .042 

Explosive Power 
SRSTG 

SRTG 1.81 .285 

ACG 2.59 .059 

SRTG ACG .77 1.000 

 



 International Journal of Human Movement and Sports Sciences 14(3): 609-618, 2026 615 

 

4. Discussions 

The present investigation sought to examine the effects 

of an eight-week combined shuttle run and speed training 

program on dribbling proficiency and related physical 

performance variables among elite futsal players from 

Padang. The findings demonstrate that the integration of 

multidirectional shuttle run exercises with structured speed 

training (SRSTG) produced superior improvements in 

dribbling performance, linear sprint speed, agility, and 

explosive power compared to shuttle run training alone 

(SRTG) or standard futsal practice (ACG). These results 

provide empirical support for the efficacy of combined 

training approaches in enhancing sport-specific technical 

and physical capacities in futsal athletes. 

The most pronounced finding of this study was the 

significant enhancement in dribbling performance 

exhibited by the SRSTG, with a 13.08% reduction in 

completion time compared to 6.74% in the SRTG and a 

2.05% deterioration in the ACG. This substantial 

improvement aligns with previous research emphasizing 

the importance of integrating technical skills with physical 

conditioning in futsal training. Spyrou et al. [29] 

demonstrated that combined agility and technical training 

protocols significantly improved dribbling accuracy and 

speed among youth soccer players, suggesting that the 

coupling of movement efficiency with ball control creates 

superior skill transfer compared to isolated technical 

practice. The neurophysiological basis for these 

improvements may be attributed to enhanced motor pattern 

efficiency and improved coordinative abilities that emerge 

when dribbling is practiced under high-speed, 

multidirectional conditions [30]. Furthermore, the 

superiority of combined training over shuttle run training 

alone suggests that linear acceleration and maximal 

velocity development are critical components for 

optimizing dribbling under competitive conditions. 

Loturco et al. [31] reported that sprint speed and 

acceleration capacity were strongly correlated with 

dribbling performance in elite futsal players, indicating that 

enhanced sprinting mechanics directly translate to 

improved ball control at high velocities. The present 

findings corroborate this relationship, as the SRSTG 

participants who engaged in structured speed drills 

alongside shuttle runs demonstrated significantly faster 

dribbling times than their counterparts who performed only 

shuttle run exercises. The decline in dribbling performance 

observed in the ACG (2.05% increase in completion time) 

may reflect the insufficient stimulus provided by standard 

futsal training to maintain or improve high-speed dribbling 

capacity during the competitive season. Naser et al. [5] 

noted that conventional futsal training, while maintaining 

tactical and technical proficiency, may lack the specific 

physical conditioning necessary to enhance performance 

under fatiguing conditions or high-intensity match 

scenarios. Additionally, Rampinini et al. [32] emphasized 

that without systematic progression in training load and 

intensity, technical performance may plateau or decline, 

particularly when physical demands increase during 

competitive periods. The present results underscore the 

necessity of incorporating structured, progressive physical 

conditioning protocols to sustain and enhance technical 

performance throughout the season. 

Linear sprint performance improved substantially in the 

SRSTG (9.61% reduction in 30m sprint time), significantly 

exceeding the improvements observed in the SRTG (5.71%) 

and contrasting sharply with the deterioration in the ACG 

(2.52% increase). These findings are consistent with the 

established literature, demonstrating that combined 

training modalities targeting both acceleration mechanics 

and maximal velocity development yield superior sprint 

performance outcomes. Buchheit et al. [33] reported that 

multidirectional speed training combined with linear sprint 

drills produced greater improvements in acceleration and 

maximal velocity among team sport athletes compared to 

unidirectional training approaches. The integration of 

resisted sprints, acceleration drills, and overspeed training 

in the SRSTG protocol likely contributed to enhanced 

stride mechanics, force production, and rate of force 

development, all of which are critical determinants of sprint 

performance. The moderate improvement observed in the 

SRTG suggests that shuttle run training, while beneficial 

for developing change-of-direction speed, provides limited 

stimulus for optimizing linear sprint mechanics. Dello 

Iacono et al. [34] demonstrated that while change-of-

direction training improves agility, it does not sufficiently 

challenge the neuromuscular system in the manner required 

for maximal linear acceleration and velocity development. 

This specificity principle underscores the importance of 

incorporating targeted sprint training to address the unique 

biomechanical and neuromuscular demands of linear 

sprinting. The decline in sprint performance within the 

ACG warrants particular attention, as it suggests that 

standard futsal training may be insufficient to maintain 

sprint capacity during intensive competitive periods. Mohr 

et al. [35] observed similar performance decrements in 

soccer players who did not engage in supplementary speed 

training, attributing these declines to accumulated fatigue 

and insufficient recovery between high-intensity match 

play and training sessions. Alternatively, the decline may 

reflect the absence of progressive overload in sprint-

specific training, as conventional futsal drills typically 

emphasize tactical and technical execution rather than 

maximal sprint velocity [36]. 

Agility, operationalized as change-of-direction speed in 

this study, demonstrated significant improvements in both 

the SRSTG (8.04% reduction in Modified Illinois Agility 

Test time) and SRTG (5.04% reduction), while the ACG 

exhibited negligible change (0.12% reduction). These 

results align with extensive research documenting the 

efficacy of shuttle run and multidirectional training for 

enhancing agility in futsal and other court-based sports. 

Chaouachi et al. [25] found that eight weeks of combined 

agility and plyometric training significantly improved 
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change-of-direction speed in young elite soccer players, 

with effect sizes comparable to those observed in the 

present study. The authors attributed these improvements 

to enhanced neuromuscular coordination, improved 

reactive strength, and more efficient deceleration-

reacceleration mechanics during directional changes. The 

comparable agility improvements between SRSTG and 

SRTG, as evidenced by non-significant pairwise 

comparisons (p = 1.000), suggest that shuttle run training 

alone provides a sufficient stimulus for agility development, 

regardless of whether it is combined with additional sprint 

training. Hachana et al. [26] similarly reported that 

multidirectional speed training was highly effective for 

improving agility performance in futsal players, with gains 

attributed to sport-specific movement patterns that closely 

replicate the demands of competitive match play. However, 

the slightly greater improvement in the SRSTG may 

indicate that enhanced linear sprint capacity facilitates 

more explosive re-acceleration following directional 

changes, thereby contributing to overall agility 

performance. The lack of improvement in the ACG further 

reinforces the necessity of structured, progressive agility 

training beyond standard futsal practice. Young et al. [37] 

emphasized that while small-sided games and tactical drills 

maintain functional agility, they rarely provide the 

systematic overload required to stimulate significant 

neuromuscular adaptations. The present findings suggest 

that even elite futsal players require dedicated agility 

training to optimize change-of-direction performance, 

particularly during phases of the competitive season when 

match demands are elevated. 

Given the high-intensity and intermittent nature of futsal, 

match-related fatigue may influence the expression of 

speed, agility, and dribbling performance, particularly 

during later phases of competition. Improvements in 

neuromuscular efficiency and sprint capacity observed in 

the combined training group may help attenuate fatigue-

induced performance decline. However, future studies 

should directly assess training effects under competitive 

match conditions to improve ecological validity. 

Countermovement jump height, as an indicator of 

explosive lower-body power, increased substantially in the 

SRSTG (13.21% improvement) compared to modest gains 

in the SRTG (5.08%) and negligible change in the ACG     

(-0.35%). These findings are consistent with research, 

demonstrating that combined speed and power training 

protocols elicit superior neuromuscular adaptations 

compared to single-modality approaches. Loturco et al. [38] 

reported that elite futsal players who engaged in combined 

sprint and jump training exhibited significantly greater 

improvements in both vertical jump height and sprint 

performance compared to those who performed only sprint 

training, attributing these gains to enhanced rate of force 

development and improved neuromuscular efficiency. The 

mechanisms underlying the pronounced improvements in 

explosive power within the SRSTG likely involve both 

neural and structural adaptations. Markovic and Mikulic 

[39] demonstrated that high-intensity sprint training, 

particularly when incorporating acceleration and maximal 

velocity components, stimulates significant increases in 

motor unit recruitment, firing frequency, and intermuscular 

coordination, all of which contribute to enhanced explosive 

power production. Additionally, the eccentric loading 

inherent in shuttle run exercises, particularly during 

deceleration phases, may have provided a potent stimulus 

for improving stretch-shortening cycle function, thereby 

augmenting reactive strength and jump performance [40]. 

The relatively modest improvements in the SRTG suggest 

that shuttle run training alone, while beneficial for 

explosive power development, may lack the intensity and 

specificity required to maximize neuromuscular 

adaptations. De Hoyo et al. [41] noted that multidirectional 

training, while effective for improving functional power in 

sport-specific contexts, does not consistently produce the 

same magnitude of improvements in vertical jump 

performance as dedicated plyometric or sprint training. The 

present findings support this contention, indicating that the 

integration of maximal sprint efforts with shuttle run 

exercises provides a more comprehensive stimulus for 

explosive power enhancement. 

The findings of this investigation offer several practical 

implications for futsal coaches and strength and 

conditioning practitioners. First, the superior outcomes 

associated with the combined shuttle run and speed training 

protocol suggest that integrating multidirectional agility 

drills with structured linear sprint training should be 

prioritized in futsal training programs, particularly when 

the objective is to enhance dribbling proficiency and 

overall physical performance. Second, the results 

underscore the inadequacy of standard futsal training alone 

for maintaining or improving key performance variables 

during competitive periods, highlighting the necessity of 

supplementary physical conditioning interventions. Finally, 

the structured progression employed in this study, from 

moderate intensity and technical familiarization in weeks 

1-2 to high-intensity, sport-specific applications in weeks 

7-8, provides a practical framework for periodizing 

combined training protocols in applied settings. Although 

the sample size was sufficient to detect statistically 

significant effects, the homogeneity of the sample, 

restricted to male elite players from a single club, may limit 

generalizability. Future investigations should include 

larger samples across different competitive levels, age 

groups, and female futsal populations. Additionally, future 

research should incorporate post-intervention follow-up 

assessments (e.g., 4-6 weeks) to evaluate the retention and 

sustainability of performance adaptations resulting from 

combined shuttle run and speed training. 

5. Conclusions 

The present study provides robust evidence that an eight-

week combined shuttle run and speed training program 
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significantly enhances dribbling proficiency, linear sprint 

performance, agility, and explosive power in elite futsal 

players. The integration of multidirectional shuttle run 

exercises with structured speed training yielded superior 

improvements across all measured variables compared to 

shuttle run training alone or standard futsal practice. These 

findings underscore the importance of incorporating 

comprehensive, progressive physical conditioning 

protocols that address multiple performance capacities 

simultaneously. Futsal coaches and practitioners should 

prioritize combined training approaches to optimize both 

technical skill execution and physical performance, thereby 

enhancing competitive readiness and overall athletic 

development. These findings highlight the value of 

integrated conditioning strategies for enhancing both 

physical and technical components essential to elite futsal 

performance. 
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