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Abstract  This comparative cross-sectional 

observational study included 60 young adults aged 18 to 24 

from Metropolitan Lima, divided into two groups: those 

who engaged in recreational soccer practice (RSP) at least 

once a week in the last three consecutive months and those 

who had not practiced it for at least six months. Variables 

measured included handgrip strength using a dynamometer, 

lower-limb power using a contact platform, agility via a 

change-of-direction test, and physical activity using the 

IPAQ questionnaire. The results showed that RSP is 

significantly associated with higher strength levels in the 

dominant hand (adjusted β = 3.97, p = 0.016) and 

non-dominant hand (adjusted β= 3.71, p = 0.026), as well 

as with higher weight-relative power (adjusted β = 1.16, p 

= 0.001). However, no significant differences were found 

in agility between the two groups (adjusted β = 0.14, p = 

0.074). In addition, participants who engaged in RSP 

showed higher levels of physical activity, reflected in their 

activity level, weekly minutes of moderate-to-vigorous 

physical activity and weekly METs, all with statistically 

significant differences. In conclusion, young adults who 

practice recreational soccer exhibit greater strength and 

power compared to non-practitioners, although no 

differences in agility were observed. 

Keywords  Recreational Soccer, Strength, Power, 

Agility, Health Promotion, Physical Activity 

1. Introduction

Recreational soccer practice (RSP) is a widely 

performed physical activity across different ages and 

genders [1]. It is estimated that approximately 500 million 

people engage in soccer worldwide [2]. Although 

participation in soccer has increased among women in 

recent decades, community-based sport participation has 

historically been higher among men than women, 

particularly in traditionally male-dominated sports such as 

soccer [3]. RSP refers to a non-professional form of soccer 

practice and is characterized by social participation, 

playing for enjoyment, skill development, and the 

promotion of physical activity, while also providing 

various health benefits [4]. Organizations that regulate 

their practice, such as the Fédération Internationale de 

Football Association (FIFA), aim for sport to be beneficial 

to health, carry a low risk of injuries and illnesses, and 

contribute to achieving the recommendations for healthy 

physical activity promoted by the World Health 

Organization (WHO) [5]. 
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Recreational soccer practice (RSP) has been associated 

with improvements in cardiovascular and metabolic health, 

including enhanced blood circulation and more efficient 

metabolic function. In addition, RSP may contribute to the 

prevention of chronic conditions such as diabetes and 

cardiovascular disease due to its intermittent high-intensity 

movements and sustained energy expenditure [4]. RSP has 

also been shown to enhance components of physical fitness 

by strengthening muscles and improving postural control, 

thereby increasing strength and agility [6]. Furthermore, 

RSP promotes social interaction among participants, 

fostering the development of social relationships and 

mutual support [7]. 

Recreational soccer practice also represents an effective 

strategy to counteract sedentary behavior, which is defined 

as any waking behavior characterized by an energy 

expenditure ≤1.5 metabolic equivalents while in a sitting, 

reclining, or lying posture [8]. In this context, RSP 

provides repeated physiological stimuli through varied and 

dynamic movements, increasing exercise intensity and 

contributing to meaningful health benefits [9]. Recent 

evidence supports these effects, demonstrating 

improvements in aerobic fitness, endurance, metabolic risk 

factors, as well as blood pressure regulation and cardiac 

function [5,10]. As reported by WHO, 31% of adults and 

80% of adolescents fail to meet the recommended physical 

activity levels, and insufficient physical activity raises the 

likelihood of noncommunicable diseases (NCDs) and 

various other health issues. The combination of physical 

inactivity and sedentary lifestyles leads to an increase in 

NCDs and places strain on healthcare systems. The global 

goal aimed at decreasing physical inactivity among adults 

and adolescents is to achieve a relative reduction of 10% by 

2025 and 15% by 2030, using 2010 as a baseline. It is 

suggested that enhancing physical activity levels will 

promote health and wellness while aiding in the attainment 

of global NCD targets and multiple sustainable 

development goals [11]. 

On the other hand, muscular strength, is the capacity of a 

muscle or muscle group to exert resistance on an external 

object [12]. It is important in a variety of activities, such as 

sprinting, gymnastics, diving, American football, rugby, or 

handling instruments or projectiles in sports like baseball, 

weightlifting, and shot put [13]. 

Power is defined as a relevant component for carrying 

out a range of highly demanding occasional tasks [14]. 

With respect to agility, it is the ability to change direction 

and stop rapidly [15,16]; it is important in training planning 

for young soccer players due to its association with 

ball-kicking speed [17]. Likewise, it has been documented 

that muscular strength can be affected by sedentary 

behavior [18,19], frequently in individuals aged 18 to 60 

[20] and with higher prevalence in females [21]. 

It is important to note that differences in strength, power, 

and agility resulting from RSP have been poorly explored. 

A systematic review concluded that playing recreational 

soccer benefits physical fitness in both healthy and 

untrained men, increasing maximal oxygen uptake (VO2 

max) by 8% to 12%, respectively, after 12 weeks of 

training [2]. Another study involving men with type 2 

diabetes mellitus (T2DM) found that VO2 max increased 

by 11% after 24 weeks of recreational soccer training [5]. 

However, we did not find information on the benefits of 

strength and agility. 

Although some studies have evaluated other variables 

such as blood pressure, pulse, heart rate, and 

cardiovascular health [22-24], not all of them have 

assessed strength, power, and agility. Therefore, the overall 

objective of this research is to evaluate differences in 

strength, power, and agility among young adults aged 18 to 

24 years who do and do not practice recreational soccer in 

Metropolitan Lima. 

2. Materials and Methods 

2.1. Ethical Considerations 

Research project PI 114-24 was reviewed and approved 

by the Subcommittee on Ethics of the School of Health 

Sciences at the Universidad Peruana de Ciencias Aplicadas 

(UPC) (approval letter FCS-SCEI/221-5-24). Prior to data 

collection, all participants provided written informed 

consent. 

2.2. Study Design 

A cross-sectional observational design was used to 

evaluate differences in strength, agility, and power 

between young adults who practice and those who do not 

practice recreational soccer. 

2.3. Population and Sample 

The study population comprised young adults aged 18 to 

24 years residing in Metropolitan Lima. The selection 

criteria were divided into inclusion and exclusion criteria. 

The general inclusion criteria were age between 18 and 24 

years and male sex, in order to reduce potential biological 

variability associated with sex-related differences in 

strength and neuromuscular performance [25]. For those 

practicing recreational soccer, we included young adults 

who practiced soccer or its variants (futsal, “fulbito”, 

indoor soccer) recreationally at least once a week over the 

last three months. For those who did not practice soccer, 

we included healthy young adults who had not played 

recreational soccer for at least the past six months. General 

exclusion criteria were young adults who regularly 

practiced other sports and/or performed at a 

high-performance level, as well as those with medical 

conditions limiting participation in physical activities. 

The final sample consisted of 60 male participants aged 

between 18 and 24 years, who completed all assessments 

and were included in the analysis. Participants were 

allocated into two groups: those who practiced recreational 



798  Strength, Power, and Agility in Young Adults Who Practice and Do Not Practice Recreational Soccer  

 

soccer (RSP; n = 30) and those who did not practice 

recreational soccer (NRSP; n = 30). The groups were 

comparable in terms of age, body height, and nutritional 

status, as described in the Results section. 

2.3.1. Sample Size Calculation 

The sample size calculation was performed using Epidat 

4.2 to estimate differences in means between two 

independent groups. An unequal-variances approach was 

employed, based on a previous study that evaluated similar 

differences in the countermovement jump test [26], which 

reported a standard deviation of 4.9 for the recreational 

soccer group and 6.7 for the sedentary group. A mean 

difference of 5 cm was assumed, with a sample size ratio of 

1:1, a 95% confidence level, and a statistical power of 80%. 

The calculation yielded a minimum required sample size of 

46 participants in total (23 per group). To account for 

potential losses or refusals, an additional 30% was added, 

resulting in a target recruitment of 60 individuals. 

Convenience sampling was applied by extending an 

open invitation to potential participants from educational 

institutions, public recreational centers, and recreational 

soccer facilities. 

2.4. Variables, Instruments, and Procedures 

2.4.1. Variables 

The outcome variables were strength, power, and 

agility. The exposure variable was recreational soccer 

practice (RSP). Covariates included age, weight, height, 

body mass index (BMI), nutritional status categorized 

according to BMI (underweight, normal weight, 

overweight, and obesity), physical activity level, and 

metabolic equivalents (METs), defined as the ratio of 

working metabolic rate to resting metabolic rate. 

2.4.2. Instruments 

To assess handgrip strength (HGS), a Jamar Plus® 

dynamometer (Patterson Medical, Warrenville, IL, USA) 

was used, capable of measuring up to 90 kg of force. It is 

considered the gold standard for this measurement, and 

HGS is also widely used as a general marker of 

appendicular muscle strength [27]. In this study, we 

followed the measurement protocol described in a 

previous study [28]. The instrument demonstrates high 

reliability and validity and is therefore recommended for 

research purposes [29]. Prior to the test, participants 

performed a standardized warm-up consisting of opening 

and closing their fingers (30 repetitions), followed by 

slow circular movements of the wrist through its full 

range of motion. For the measurement, participants were 

seated with their arms relaxed and the elbow flexed at 90°, 

aligned with the torso. They were then instructed to 

perform a maximal grip contraction without any accessory 

movements. Three trials were performed for each hand, 

with 2-minute rest intervals between trials. All values 

were recorded, and the highest value was considered the 

maximal handgrip strength. Subsequently, the asymmetry 

index (AI) was calculated using the following formula: 

𝐴𝐼 =
𝐷𝐻𝑀𝑆− 𝑁𝐷𝐻𝑀

𝐷𝐻𝑀𝑆+ 𝑁𝐷𝐻𝑀
𝑥 100           (1) 

where DHMS represents the maximal strength of the 

dominant hand and NDHMS the maximal strength of the 

non-dominant hand. The asymmetry index (AI) was 

calculated to quantify bilateral differences in handgrip 

strength; higher values indicate greater inter-limb 

asymmetry, with 0% representing perfect symmetry. 

To assess lower-limb power, a Chronojump® contact 

platform was employed [30]. This platform demonstrates 

high reliability and validity for detecting power and 

jump-height metrics in vertical jumps [31]. We followed 

the countermovement jump (CMJ) protocol [32]. To 

improve the accuracy and reproducibility of the jump, we 

used an auditory feedback system that indicated the limit of 

the countermovement. The system consisted of a belt with 

a vertical guide and a terminal that emitted a sound; this 

test provided maximum power (watts) and maximum 

height (cm). In addition, relative height and relative power 

were calculated. Height-Relative Jump (HRJ) was 

computed as: 

𝐻𝑅𝐽 =
𝑀𝑎𝑥𝑖𝑚𝑎𝑙 𝐻𝑒𝑖𝑔ℎ𝑡 𝐽𝑢𝑚𝑝

𝐻𝑒𝑖𝑔ℎ𝑡
𝑥 100         (2) 

where HRJ is the height relative to body height, and 

weight-relative power (WRP) was computed as: 

𝑊𝑅𝑃 =
𝑀𝑎𝑥𝑖𝑚𝑎𝑙 𝑃𝑜𝑤𝑒𝑟

𝑊𝑒𝑖𝑔ℎ𝑡
              (3) 

where WRP is relative power (w/kg) 

To assess agility, we used the Change of Lateral 

Direction (CoD) test, which is a functional 

change-of-direction test. It consists of running laterally for 

3 meters, making a 180° direction change, and then 

returning to the starting position. The assessment was 

conducted in an indoor laboratory with artificial lighting 

and a controlled temperature of around 20°. Data were 

captured using Qualisys Track Manager (QTM), which 

integrates eight infrared cameras for motion capture with 

three jump platforms [33]. The times for the test were 

calculated in two aspects: the total speed of the test (m/s) 

and the contact time on the final platform where the 

direction change took place (m/s). Three markers were 

placed on the dominant foot: on the head of the first 

metatarsal, on the head of the fifth metatarsal, and on the 

back of the heel. 

The CoD protocol begins with the participant standing 

with the dominant foot behind the line marking the 3-meter 

run and 3-meter return. After data capture, data were 

cleaned and, if necessary, interpolated. 

For analysis of the CoD test, total speed was recorded 

from the moment the marker on the head of the first 

metatarsal crossed the start line until the moment the 

marker on the back of the heel crossed the finish line 

(marking the end of the test). 

To measure contact time on the force platform, the 

normal force generated on the platform was analyzed. The 
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frames (at 100 Hz) that marked the start and end of contact 

were identified, and the time elapsed between these frames 

was calculated. 

Physical activity was assessed using the short version of 

the International Physical Activity Questionnaire 

(IPAQ-SF), comprising 7 items [34]. The automated 

version available on the official IPAQ website was used, 

which has adequate reliability and validity for measuring 

physical activity in various populations [35]. The values 

for moderate-to-vigorous physical activity (MVPA), total 

METs per week, and categorical physical activity level 

(high, moderate, and low) were obtained by using a 

spreadsheet provided on the official IPAQ website to tally 

the values and categories of physical activity [36]. 

Weight was measured with a Huawei® AH-100 digital 

scale, and height was measured with a Bravezi® KL-SG02 

ultrasonic stadiometer. Body mass index (BMI) was 

calculated as weight in kilograms divided by height in 

square meters, and categorized according to WHO 

guidelines as underweight (below 18.5), normal weight 

(18.5 to 24.9), overweight (25.0 to 29.9), or obesity (30.0 

or higher). Age was self-reported in years. 

2.4.3. Procedures 

Initially, permission was requested from administrators 

at the universities and recreational soccer facilities where 

data were collected. Brief surveys were also conducted at 

these locations. Additionally, permission was obtained to 

use the UPC Movement Sciences Laboratory in order to 

conduct the tests for this study. 

The evaluators were trained by professionals from the 

UPC Movement Sciences Laboratory on how to analyze 

jumps using the Chronojump® platform, handgrip strength 

using the Jamar Plus® dynamometer, and data capture and 

analysis using the Qualisys® system. They conducted a 

pilot test before actual data collection. 

Young adults between 18 and 24 years old were invited 

to participate in this research project. The invitation was 

shared in person on May 13, 2024, until the 60 required 

individuals were reached. 

Data collection took place in person. Before beginning 

the study participation, an informed consent process was 

carried out along with verification of the selection criteria. 

Those who met the criteria and signed the informed 

consent completed a general data questionnaire via a 

Google Forms® QR code. A survey was conducted, which 

assisted in classification and data collection. 

The tests were carried out in the following order: first, 

manual strength was evaluated, followed by the jump test, 

and finally the agility test. All assessments were conducted 

in an enclosed environment. Data collection took place 

between May 13 and June 13, 2024, with testing sessions 

conducted approximately three to four days per week 

during this period. 

2.5. Data Analysis 

Data were analyzed using Stata 18 (StataCorp®, Texas). 

The data were previously imported from an MS Excel 

spreadsheet; data cleaning and verification of 

selection-criteria compliance were performed. 

Accordingly, descriptive analysis was performed based on 

the types of variables involved. Categorical variables were 

described using absolute frequencies and percentages. In 

contrast, numerical variables were presented as measures 

of central tendency and dispersion, such as mean, median, 

interquartile range, and standard deviation, depending on 

the data distribution. 

Bivariate analysis was used to determine the association 

between the exposure variable and outcome variables. We 

utilized the Chi-square or Fisher’s Exact test for 

differences among qualitative variables and the Student’s 

t-test or Mann–Whitney U test for comparing quantitative 

variables between two groups, depending on the 

assumptions met. Additionally, correlations (Pearson or 

Spearman) were used to identify the variables associated 

with the outcomes. For multivariate analysis, both simple 

and multiple linear regression were performed; adjustment 

variables were selected statistically based on significant 

associations identified in the bivariate analysis. 

Normality was assessed using the Shapiro–Wilk test and 

visual inspection of histograms. For categorical 

comparisons, Pearson’s Chi-square test was used when 

expected cell counts were ≥5; otherwise, Fisher’s exact test 

was applied 

3. Results 

3.1. Participants 

A total of 233 individuals were contacted during the 

recruitment process. Of these, 60 participants met the 

eligibility criteria, completed all assessments, and were 

included in the final analysis. The detailed process of 

participant recruitment, exclusions, and group allocation is 

presented in Figure 1. 

3.2. Comparison of Sociodemographic and Health 

Characteristics between Participants Who do and 

do not Practice Recreational Soccer 

Although age, body height, and nutritional status, 

categorized according to body mass index (underweight, 

normal weight, overweight, and obesity), did not show 

significant differences between the two groups, 

participants who did not practice recreational soccer 

weighed on average 2 kg more than those who did. 

Regarding the physical activity level, low physical 

activity—defined according to the IPAQ classification as 

activities accumulating fewer than 600 MET-minutes per 

week—was approximately four times higher in the non–

recreational soccer group. Moderate physical activity 

levels were similar between groups, whereas participants 
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who practiced recreational soccer accumulated, on average, 

twice as much high-intensity physical activity compared to 

those who did not. In addition, recreational soccer 

practitioners accumulated 295.5 more minutes per week of 

moderate-to-vigorous physical activity (MVPA) than 

non-practitioners. Similarly, when analyzing metabolic 

equivalents (METs), individuals who practiced 

recreational soccer exhibited an average weekly energy 

expenditure 1665.7 MET-minutes higher than those who 

did not (Table 1). In addition, a form of data distribution 

determined that there is a greater number of people with 

high values of MET consumption per week in RSP group 

(Figure 2). 

The significant p-values indicate differences in the 

overall distribution of categories between groups; however, 

specific category-level contributions should be interpreted 

descriptively. 

3.3. Comparison of Strength, Power, and Agility 

between Participants Who do and do not Practice 

Recreational Soccer 

Recreational soccer practitioners exhibited higher 

handgrip strength values than non-practitioners in both the 

dominant and non-dominant hands; however, these 

differences did not reach statistical significance. Regarding 

lower-limb power, significant differences were observed 

between groups. Participants who practiced recreational 

soccer showed a higher maximal power output, with a 

mean difference of 58.2 W, as well as a greater 

countermovement jump height, with a mean difference of 

5.2 cm. In contrast, no statistically significant differences 

were detected in agility outcomes. Specifically, the 

difference in total speed between recreational soccer 

practitioners and non-practitioners was small (0.1 m/s) and 

did not reach statistical significance (Table 2). 

Figure 1.  Participant recruitment flowchart 
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Table 1.  Comparison of sociodemographic and health characteristics of participants who practice recreational soccer and those who do not play 
recreational soccer 

Characteristics 
RSP NRSP 

p 
Mean SD Mean SD Diff. 

Age, years 20.6 1.7 20 1.5 0.6 0.174* 

Weight, kg 72.4 12.5 74.7 14.8 -2.3 0.519* 

Height, cm 172 6 173 5 -1 0.748* 

BMI, kg/m² 24.3 3.4 24.9 4.3 -0.6 0.542* 

Nutritional Category( n,%) 

Underweight 1 3.3 0 0 

0.492** 
Normal 17 56.7 16 53.3 

Overweight 11 36.7 10 33.3 

Obesity 1 3.3 4 13.3 

Physical Activity 

Low 3 10 12 40 

0.019*** Moderate 10 33.3 9 30 

High 17 56.7 9 30 

MVPA minutes 536.7 579.5 241.2 438.9 295.5 0.029* 

METs per week 4284.9 2942.8 2619.2 2912.1 1665.7 0.031* 

RSP: Recreational Soccer Practice 
NRSP: No Recreational Soccer Practice. 
MVPA: Moderate and Vigorous Physical Activity. 
MET: Metabolic Equivalent of Task. 
* Student's t-test
** Fisher's exact test 
*** Chi-square test

Note: Physical activity levels are expressed as metabolic equivalents (MET-minutes per week) derived from the International Physical Activity 
Questionnaire (IPAQ). The figure displays the distribution of total weekly MET-minutes among participants who practice recreational soccer (RSP) and 
those who do not practice recreational soccer (NRSP). Higher values indicate greater overall physical activity. Each point represents an individual 
participant, and the density curves were generated using kernel density estimation to illustrate the distribution of total weekly MET-minutes 

Figure 2.  Physical activity distribution by group. 
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Table 2.  Comparison of strength, power, and agility of participants who practice recreational soccer and those who do not practice recreational soccer 

Characteristics 
RSP NRSP 

p 
Mean SD Mean SD 

Handgrip Strength 
     

Dominant Hand, kg 42.8 7.5 39.5 8.7 0.115* 

Non-Dominant Hand, kg 39.3 6.9 36 8.4 0.098* 

Asymmetry Index 8.5 6.5 9.4 7.4 0.628* 

Handgrip Strength Category ( n,%) 
     

Low 12 40 16 53.3 

0.584*** Normal  14 46.7 11 36.7 

High  4 13.3 3 10 

Lower Limb Power 
     

Maximum Power (CMJ), W 855.8 171.4 797.6 193.7 0.222* 

Power Relative to Weight, W/kg 11.8 1.1 10.7 1.4 0.001* 

Jump Height (CMJ), cm 29.8 5.3 24.6 6.3 0.001* 

Jump Height Relative to Height (%) 17.3 3.1 14.3 3.7 0.001* 

Agility 
     

Change of Direction Time, sec 0.6 0.3 0.7 0.2 0.175* 

Total Speed, m/sec 1.8 0.3 1.7 0.3 0.06* 

CMJ: Countermovement Jump. 

*Student’s t-test. 

**Fisher’s exact test. 

***Chi-square test. 

3.4. Correlation of Sociodemographic and Physical 

Activity Variables with Strength, Power, and 

Agility. 

A statistically significant positive correlation was 

observed between maximal strength of the dominant hand 

(DHMS) and weight (p = 0.0002), height (p < 0.0001), and 

body mass index (BMI) (p = 0.016). Similarly, maximal 

strength of the non-dominant hand (NDHMS) showed 

statistically significant positive correlations with weight (p 

= 0.001), height (p < 0.0001), and minutes of 

moderate-to-vigorous physical activity (p = 0.02). No 

statistically significant correlations were observed between 

weight-relative power (WRP) and minutes of 

moderate-to-vigorous physical activity (p = 0.134), nor 

between height-relative jump (HRJ) and minutes of 

moderate-to-vigorous physical activity (p = 0.132). In 

contrast, total speed (TA) was significantly correlated with 

weight (p = 0.017) and BMI (p = 0.008) (Table 3). 

3.5. Simple and Multiple Linear Regression of Strength, 

Power, and Agility 

In the simple linear regression analysis of 

dominant-hand strength, the coefficient was β = 3.35 (p = 

0.115), which was not statistically significant; however, in 

the multiple regression model, the association became 

significant (β = 3.97, p = 0.016) after adjustment for height 

and weight (BMI was excluded due to collinearity). 

Similarly, in the simple regression analysis for 

non-dominant hand strength, the association was not 

statistically significant (β = 3.33, p = 0.098), whereas the 

multiple regression model showed a significant association 

(β = 3.71, p = 0.026) after adjustment for weight, height, 

and moderate-to-vigorous physical activity (MVPA).  

Regarding weight-relative power, recreational soccer 

practice was significantly associated in both the simple (β 

= 1.124, p = 0.001) and multiple regression models (β = 

1.16, p = 0.001), after adjustment for MVPA. Likewise, 

height-relative jump showed significant associations in 

both the simple (β = 3.055, p = 0.001) and multiple 

regression analyses (β = 3.2, p = 0.001), adjusted for 

MVPA.  

In contrast, total speed did not show a statistically 

significant association with recreational soccer practice in 

either the simple regression model (β = 0.165, p = 0.06) or 

the multiple regression model (β = 0.14, p = 0.074), after 

adjustment for BMI and weight.  

Overall, these findings indicate that recreational soccer 

practice is significantly associated with greater handgrip 

strength and lower-limb power, but not with agility as 

assessed by total speed (Table 4). 
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Table 3.  Correlation of Sociodemographic and Physical Activity Variables with Strength, Power, and Agility 

Characteristics 
DHMS NDHMS WRP HRJ TA 

r p r p r p r p r p 

Age, years 0.212 0.104* 0.241 0.064* 0.217 0.096* 0.226 0.083* -0.069 0.597 

Weight, kg 0.472 0.0002* 0.412 0.001* 0.02 0.885* -0.061 0.643 -0.309 0.017* 

Height, cm 0.624 <0.0001** 0.624 <0.0001** 0.068 0.611** -0.082 0.532** -0.078 0.551* 

BMI, kg/m² 0.310 0.016* 0.239 0.066* -0.019 0.886* -0.06 0.648* -0.343 0.008* 

MVPA minutes 0.236 0.07* 0.23 0.02* 0.195 0.134* 0.197 0.132* -0.058 0.661 

METs 0.154 0.241* 0.221 0.09* 0.053 0.69* 0.05 0.706 -0.048 0.714 

DHMS: Maximal Strength of the Dominant Hand, NDHMS: Maximal Strength of the Non-Dominant Hand, WRP: Power Relative to Weight, HRJ: 
Height-Relative Jump, TA: Total Speed (Agility), MVPA: Moderate and Vigorous Physical Activity, MET: Metabolic Equivalent of Task. 
*Spearman's Rho. 
**Pearson's r. 

Table 4.  Simple and Multiple Linear Regression of Strength, Power, and Agility 

Group 

DHMS 

Simple Regression 
p 

Multiple Regression 
p 

β 95% CI β 95% CI 

NRSP 1 reference 
 

1 reference 
 

RSP 3.35 -0.84 to 7.5 0.115 3.97 0.77 to 7.16 0.016* 

 

NDHMS 

Simple Regression 
p 

Multiple Regression 
p 

β 95% CI β 95% CI 

NRSP 1 reference 
 

1 reference 
 

RSP 3.33 -0.64 to 7.3 0.098 3.71 0.46 to 6.96 0.026** 

 

WRP 
 

Simple Regression 
p 

Multiple Regression 
p 

β 95% CI β 95% CI 

NRSP 1 reference  1 reference    

RSP 1.124 0.476 to 1.772 0.001 1.16 0.48 to 1.84 0.001*** 

 

HRJ 
 

Simple Regression 
p 

Multiple Regression 
p 

β 95% CI β 95% CI 

NRSP 1 reference  1 reference    

RSP 3.055 1.305 to 4.804 0.001 3.2 1.36 to 5.03 0.001*** 

 

TA 
 

Simple Regression 
p 

Multiple Regression 
p 

β 95% CI β 95% CI 

NRSP 1 reference  1 reference    

RSP 0.165 -0.007 to 0.34 0.06 0.14 -0.014 to 0.30 0.074**** 

DHMS: Maximal Strength of the Dominant Hand, NDHMS: Maximal Strength of the Non-Dominant Hand, WRP: Power Relative to Weight, HRJ: 
Height-Relative Jump, TA: Total Speed (Agility), MVPA: Moderate and Vigorous Physical Activity, MET: Metabolic Equivalent of Task. 
Adjustments: 
*Adjusted for height and weight, not for BMI due to collinearity. 
**Adjusted for weight, height, and MVPA. 
***Adjusted for MVPA. 
****Adjusted for BMI and weight. 
RSP: Recreational Soccer Practice, NRSP: No Recreational Soccer Practice 
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4. Discussion 

The main findings from the multiple regression analysis 

indicate that recreational soccer practice is significantly 

associated with improved performance in most physical 

measures, including dominant-hand strength (DHMS: β = 

3.97, p = 0.016), non-dominant hand strength (NDHMS: β 

= 3.71, p = 0.026), and weight-relative power (WRP: β = 

1.16, p = 0.001). In contrast, no statistically significant 

association was observed for agility in terms of speed (TA: 

β = 0.14, p = 0.074), even after adjusting for potential 

confounding variables. 

Within this framework, our findings show that handgrip 

strength is positively associated with recreational soccer 

practice, as participants who engaged in recreational soccer 

exhibited, on average, 3.97 kg greater strength in the 

dominant hand and 3.71 kg greater strength in the 

non-dominant hand compared to non-practitioners. These 

results are in line with those reported by the Portuguese 

Football Federation, which identified moderately larger 

differences (5.6 kg) in individuals practicing competitive 

soccer four times per week, whereas the present study 

focused on recreational soccer practiced at least once per 

week [37]. This pattern suggests that training involving 

large muscle groups may indirectly contribute to 

improvements in peripheral muscle strength [38]. 

Supporting this interpretation, systematic soccer training 

has been shown to positively influence the peripheral 

musculoskeletal system, particularly by enhancing 

quadriceps and hamstring strength [39]. Additionally, 

evidence from studies in older adults indicates a moderate 

correlation between quadriceps strength and handgrip 

strength [40], reinforcing the concept of cross-training 

effects. Cross-training refers to strength gains or skill 

improvements transferred to untrained limbs following 

unilateral or task-specific training, a phenomenon that has 

demonstrated significant improvements in non-trained 

limbs [41]. 

Beyond muscular strength, recreational soccer practice 

was also associated with greater lower-limb power, as 

reflected by a 1.16 W/kg increase in weight-relative power 

among practitioners. Comparable findings have been 

reported in men engaged in field sports, where faster 

athletes achieved countermovement jump heights 

approximately 14% higher than their slower counterparts 

[42]. Although some investigations have suggested that 

high-speed running training may be associated with lower 

strength and power indices [43], other evidence highlights 

meaningful relationships between short sprint performance, 

full squat exercises, and power development [44]. Taken 

together, these findings support the notion that the 

intermittent, multidirectional demands characteristic of 

soccer may play a relevant role in enhancing lower-limb 

power. 

In contrast to strength and power outcomes, no 

statistically significant association was observed between 

recreational soccer practice and agility in the present study, 

despite a small difference of 0.14 m/s favoring recreational 

soccer practitioners. While previous studies conducted in 

competitive soccer players have reported positive effects of 

soccer practice on speed and agility across different age 

groups [45], a plausible explanation for the lack of 

significant differences observed here is that other key 

determinants of agility—such as neuromuscular 

coordination and balance—were not directly assessed. In 

this respect, existing evidence indicates that 

coordination-based training programs can effectively 

improve both power and agility in young soccer players 

[46]. 

From a methodological standpoint, several limitations 

should be acknowledged. First, the use of a 

non-probabilistic convenience sampling strategy may have 

introduced selection bias, potentially affecting the balance 

between participants who practice recreational soccer and 

those who do not. To address this issue, baseline variables 

were examined to verify comparability between groups. 

Second, measurement bias cannot be entirely excluded, as 

some variables relied on self-reported data subject to recall 

error. This limitation was mitigated by the use of validated 

instruments such as the IPAQ. Additionally, the 

cross-sectional design of the study precludes causal 

inference; although adjustments were made for relevant 

confounders, causal relationships cannot be established. 

From a clinical perspective, the observed associations 

suggest that young adults who engage in recreational 

soccer exhibit greater handgrip strength and lower-limb 

power, which may contribute to the preservation of muscle 

mass and functional capacity. Consistent evidence 

indicates that strength training plays a key role in 

maintaining and enhancing muscle mass and functionality 

across different populations, thereby contributing to the 

prevention of sarcopenia and the preservation of 

independence in activities of daily living [47]. Furthermore, 

muscular strength has been identified as a critical factor in 

reducing the risk of falls and injuries throughout the 

lifespan, whereas muscle mass loss has been associated 

with a higher incidence of falls, particularly in older adults 

[48]. 

At the same time, the finding that recreational soccer 

practitioners demonstrate higher overall physical activity 

levels—including total activity, weekly minutes of 

moderate-to-vigorous physical activity, and 

METs—supports the role of recreational soccer as an 

effective strategy for promoting cardiovascular and 

metabolic health. Current evidence suggests that regular 

physical activity combining strength and endurance 

components is associated with a reduced risk of chronic 

conditions such as obesity, diabetes, and cardiovascular 

disease [49,50]. 

Overall, the absence of significant differences in agility 

and change-of-direction performance suggests that 

recreational soccer alone may have limitations in 

enhancing these specific abilities. Consequently, the 

inclusion of targeted neuromuscular and coordinative 
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training may be advisable to further optimize physical 

performance and reduce injury risk. 

5. Conclusions 

Participants who engage in RSP demonstrated greater 

manual (handgrip) strength and lower-limb power than 

those who do not, with these differences being statistically 

significant; however, no significant differences were 

observed in agility. Additionally, young adults who engage 

in RSP exhibited higher overall levels of physical 

activity—including total activity level, MVPA minutes, 

and weekly METs—with these differences also reaching 

statistical significance. 
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