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Introduction
Muscular strength is a primary biomechanical property that allows 

the humans to move and can be defined as the ability of muscle tissue 
to develop maximum strength from a muscle or muscle group at a 
given speed.1–3 In this way, in sports there is the use of muscular 
strength to measure and define the functional performance of an 
athlete is commonly employed, being classified as one of the main 
pillars of sports development. However, when applied to the sports 
practice, muscle strength becomes more extensive, it is currently used 
differently for each sports modality since muscle tissue can generate 
force in different conditions of movement and physical demands.1–3 

The soccer performs depend directly on the muscular strength and 
anaerobic power of the neuromuscular system, especially the lower 
limb. During the time of a match, they perform kicks, jumps, attacks, 
and change in direction among others. Thus, the best teams invest 
more and more in the increase of their physical capacities, given the 
better performance of the players.4,5

During cycling activity, the interaction that occurs between the 
bicycle and the individual practitioner of this modality is complex, 
since it is necessary for the athlete to develop kinematics, strength 
and muscular activation to establish the best efficiency during cycling 
cycles, associated with an increase in its aerobic capacity.6

The gym training is the modality that develops the most throughout 
the world, being used to improve aspects related to strength.7 This 
modality uses the resistance training (washers, ballasts or plates of 
weights) existing in some apparatuses or implements to improve the 
physical capacity of the individual. It consists of resistance training, 
which can be performed with various loads, time, contraction range 
and controllable speed, presenting ease of adaptation to the physical 
condition of each, allowing even the training of sedentary people.8 

Thus, the present study sought to compare the muscular strengths 
of lower limbs in professional soccer and cycling athletes and gym 
participants, identifying the peak torque, total work, agonist/antagonist 
ratio and muscular power of each type of sport. As a hypothesis of this 
study, it is expected that the soccer group presents values superior 
to the other groups in the variables peak of torque and total work, 
and the cyclist group presents higher power and muscular relation in 
comparison to the evaluated groups.

Material and methods
Research characterization

This observational cross-sectional case-study consists of 
pre-existing data collection in the Collucci Clinic Database and 
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Abstract

Muscular strength is a primary biomechanical property that allows for human movement 
and can be defined as the ability of the muscular tissue to develop maximum strength from 
a muscle or muscle group at a given speed. However, when applied to the sports practice, 
muscle strength becomes more extensive, it is currently used differently for each sports 
modality since muscle tissue can generate force in different conditions of movement and 
physical demands. This study aimed to analyze the muscular strength of lower limbs of 
professional soccer and cycling athletes comparing with individuals gym participants. Sixty 
male subjects were selected for a convenience sample aged 18 to 40 years. Participants were 
divided into groups of 20 individuals from their sports modalities, being: SG–Soccer group, 
CG-Cycling and GG-Gym, matched by age, weight, height, and BMI. The participants of 
this research performed an isokinetic evaluation of the knee region. The data obtained by 
the isokinetic analysis of the torque peak (N.m) total work (J), agonist/antagonist ratio (%) 
of the evaluated body segment were submitted to statistical analysis by the ANOVA test 
(p≤0.05) and Bonferroni test (p≤0.05). It was observed that at speeds of 60°/s and 180°/s 
there was a higher torque peak and total work for the SG and GG group with statistically 
significant values (p≤0.05), however, the agonist/antagonist ratio presented a higher relation 
for the CG group, the values were not significant (p≤0.05). In the multiple comparisons 
between the groups, it was observed that there was a difference in all groups evaluated 
(p≤0.05) at the speed of 60º/s (peak torque and total work) except for the group SG vs GG 
for flexor of the left knee. At the speed of 180º/s in torque peak was observed a significant 
difference (p0.05), except for SG and GG (bilateral flexors and extensors). The total work 
in 180º/s all groups there was difference (p≤0.05), except for CG vs GG (bilateral flexors) 
and the SG vs GG and GG vs CG (bilateral extensors). At speeds of 60º/s and 180º/s, 
the agonist/antagonist ratio was not significant for all groups evaluated. Thus, this study 
concludes that the SG group presented better values for all strength characteristics except 
for the agonist/antagonist ratio comparing from CG and GG group, followed for GG group. 
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evaluation of muscular strength by isokinetic muscle dynamometry 
of cyclist and gym participants. It was approved by the Research 
Ethics Committee of the University of Ribeirão Preto (number CAE: 
70170417.6.0000.5498).

Characteristics of the population and sample

Sixty male subjects that consisted of a convenience sample aged 18 
to 40 years were selected, all physically active and without a clinical 
diagnosis of musculoskeletal diseases or postural alterations in the 
lower limbs, resident in the city of Ribeirão Preto-SP. Participants 
were divided into paired groups subject-to-subject from their sports 
modalities, being: SG - Soccer group: this group was constituted of 
20 professional Soccer group players who have already performed 
isokinetic evaluation in the Collucci Clinic (data collection group, 
from the Collucci Clinic Database), CG-Cycling: 20 professional 
cycling athletes and GG–Gym: 20 regular gym participants with least 
three times a week activity, matched by age.

Inclusion and exclusion criteria for the selection of 
individuals

In the study were included individuals who were between the 
ages of 18 and 40, who did not present musculoskeletal conditions 
or postural changes in the lower limbs and should also be in the 
preseason, avoiding possible physical exhaustion that could influence 
the examination. The inclusion criteria applied was: SG- Soccer 
group participants needed to be professional players, previously 
hired by a soccer team; CG-Cycling group participants required 
being professional cyclists and employed and in the GG-Gym group 
participants needed to be practicing regular gym activity, performing 
it at least three times per week.

The exclusion criteria were: individuals who presented pain in 
the locomotor system or who used medication during the evaluation 
week, muscle injury and previously diagnosed chronic pathologies.

Isokinetic evaluation

In this study, the Biodex 4 Pro digital dynamometer (Biodex 
Medical System Inc., Shirley, NY, USA) was used to evaluate the 
quadriceps and hamstring muscle groups of the participants. Before 
the muscular evaluation, all of them underwent a previous exercise to 
avoid possible muscular injuries during ten minutes in an ergonomic 
bike RXV 1200 of the brand Total Health, with moderate intensity 
and light load according to the scale of Borg that could not exceed 
10 points.

In the isokinetic dynamometry test, the subjects were positioned 
according to the recommendation of the standardization manual 
provided by the equipment manufacturer. The chest straps stabilized 
participants, with the “x” position, hip, and thigh of the assessed limb, 
to avoid possible incorrect movements during the test. After their 
fixation, the participants performed a familiarization session with the 
equipment at the same speeds of the test, so that potential biases in the 
design were reduced.9

In the evaluation protocol, the active range of joint motion of 
the knee was used in 90° of flexion and full extension that could be 
maintained between the last 10 degrees of active movement of the 
knee. The rotation axis of the isokinetic dynamometer was aligned 
with the rotation axis of the knee joint tested (the dynamometer axis 
was aligned with the lateral condyle of the femur), a fact that avoided 
possible bias in the study. After this step, the limb was weighed in full 

extension, which served as normalization for the muscular strength 
reducing the interference of the action of gravity.

The tests were performed at the speed of 60 and 180º/s in the 
concentric mode, with five repetitions at 60º/s and twelve repetitions 
at 180º/s with 40 seconds of recovery. The tests always started with 
the dominant limb, and during the test, the volunteer was asked for the 
maximum voluntary contraction by a verbal stimulus.

Evaluation of database

The SG–Soccer group was obtained through the Clinic Collucci 
Database, in which the participants have already carried out a previous 
assessment with the purpose of verifying possible muscular changes 
in the years 2014 to 2015. The data from the isokinetic system were 
retrieved since the isokinetic evaluations performed at the Collucci 
Clinic always follow the same pattern defined in this study.

For ethical reasons, the team that carried out the examinations was 
properly informed about the data usage; however, the name of the 
club, as well as the athlete, was kept in total secrecy.

Isokinetic data analysis

The values obtained by the isokinetic equipment were collected 
and used according to the following indicators: peak torque (N.m), 
total work (J) and the agonist/antagonist ratio (%) of the body 
segment, during the angular velocities of 60°/s and 180°/s.

Statistical analysis

The data obtained by isokinetic analysis of the peak torque, total 
work, the agonist/antagonist ratio of the evaluated body segment were 
submitted to statistical analysis using SPSS software version 21.0 
(SPSS Inc., Chicago, IL, USA). The values were compared using 
the ANOVA test (p=0.05) to determine if there were changes in the 
biomechanical factors by the angular velocity used in the isokinetic 
and the Bonferroni test (p= 0.05) to compare the groups and to 
evaluate the differences.

Results
Sample distribution

The population distribution of the sample in this study was paired 
subject-to-subject by the SG - Soccer group, CG-Cycling and GG-
Gym groups. There was no statistically significant difference (Teste 
ANOVA; p≤0,05) in the comparison of the variable age (SG=26±0.89 
years, CG=24±2.21 years and GG=25±0.90 years with p=0.81), 
stature (SG=5.80±0.03 feet, CG=5.70±0.03 feet and GG=5.77±0.03 
feet with p=0.98) and BMI (SG=24.16± 0.37, CG=23.09±0.45 
and GG=24.57±2.34 with p=0.85). However, the weight variable 
showed no significant difference in weight (SG=167.33±4.18 lbs, 
CG=154.43±2.82 lbs and GG=169.53±3.61 lbs with p=0.04).

Isokinetic results comparing the groups evaluated in 
the speed of 60°/s

In the analyzed condition of the peak torque by the speed of 60°/s, 
it was observed a higher torque of the SG - Soccer group, followed by 
GG-Gym for all muscle groups evaluated in this study (Table 1) the 
results were statistically significant (p≤0.05). 

Regarding the analysis of the total work, it was observed more work 
in the SG- Soccer group compared to GG- Gym and CG-Cycling for 
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all muscles evaluated (Table 1) the results were statistically significant 
(p≤0.05). 

In the analyzed condition of the relationship between agonist 
and antagonist, there was a higher ratio of the CG- Cycling group, 
followed by SG - Soccer group in both lower limbs (Table 1) and the 
results were not statistically significant (p≤0.05). 

Isokinetic results comparing the groups evaluated at 
the speed of e 180°/s

In the analyzed condition, peak torque in the speed of 180°/s it 
was observed a higher power of all muscle groups evaluated in SG-
Soccer group, followed by the GG–Gym group (Table 2), values were 
statistically significant (p≤0.05). 

In the analysis of the total work was verified a higher power of all 
muscle groups assessed from SG - Soccer, followed by GG - Gym 
group (Table 2), the values were statistically significant (p≤0.05).

 In the analyzed condition of the relationship between agonist 
and antagonist, a higher ratio was found for the CG - Cycling group, 
followed by the GG - Gym group for both lower limbs (Table 2) the 
values found were not statistically significant (p≤0.05).

Isokinetic results of the multiple comparisons of the 
groups evaluated at the speed of 60°/s

In the analysis of the peak torque of the right and left flexor 
and extensor muscles in the 60°/s it was observed a higher average 
difference between the groups for soccer and cycling when compared 
to the gym group for all the analyzed muscles (Table 3). These results 
are significant for all groups evaluated in all evaluated muscles except 
for the soccer-gym group for the right knee flexor muscles, right and 
left knee extensors (p≤0.05).

In the analysis of the total work of the right and left flexor and 

extensor muscles in the speed of 60°/s there was a higher average 
difference between the groups for soccer and cycling when compared 
to the gym group, followed by the gym and cycling group in all 
muscles analyzed (Table 4). These results are significant for all 
groups evaluated except for the soccer group vs gym for all evaluated 
muscles (p≤0.05).

In the analysis of the agonist/antagonist ratio of the lower limbs in 
the speed of 60°/s, there was a more substantial average difference for 
the cycling and gym group when compared to the soccer group in both 
lower limbs (Table 5). These results were not statistically significant 
(p≤0.05).

Isokinetic results of the multiple comparisons of the 
groups evaluated at the speed of 180°/s

In the analysis of the peak torque of the right and left flexor and 
extensor muscles in the speed of 180°/s, there was a higher average 
difference between the groups for soccer and cycling when compared 
to the gym group for all muscles analyzed (Table 6). These results are 
significant for all groups evaluated in all evaluated muscles except for 
the soccer-gym group for the right knee flexor muscles, right and left 
knee extensors (p≤0.05).

In the analysis of the total work of the right and left flexor and 
extensor muscles in the speed of 180°/s there was a higher average 
difference between the groups for soccer and cycling when compared 
to the gym group (Table 7). These results are significant for all groups 
evaluated except for the gym vs cycling group for all assessed muscles 
(p≤0.05).

In the analysis of the agonist/antagonist ratio of the lower limbs in 
the speed of 180°/s, there was a more substantial average difference 
for the cycling and gym group when compared to the soccer group 
in both lower limbs (Table 8). These results were not statistically 
significant (p≤0.05).

Table 1 Results of the average and standard error of the isokinetic evaluation in the speed of 60°/s for the group SG-Soccer group, CG-Cycling and GG-Gym 
for the analyzed conditions peak torque (N.m) of the right and left flexors and extensors, total work (J) of the right and left flexors and extensors, and the 
relationship between right and left agonist and antagonist (%) (ANOVA test, p≤0.05)

Condition analyzed Groups P value Average Standard error

Right flexors torque peak

SG–Soccer

0.00**

142.68 ±6.27

CG–Cycling 100.63 ±5.14

GG–Gym 129.36 ±5.69

Left flexors torque peak

SG–Soccer

0.00**

145.83 ±5.27

CG–Cycling 98.88 ±4.63

GG–Gym 125.42 ±4.84

Right extenders torque peak

SG–Soccer

0.00**

265.15 ±10.43

CG–Cycling 184.85 ±8.87

GG–Gym 242.25 ±10.53

Left extenders torque peak

SG–Soccer

0.00**

270.06 ±9.84

CG–Cycling 186.86 ±9.77

GG–Gym 237.89 ±9.53

Total work right flexors

SG–Soccer

0.00**

691.03 ±40.95

CG–Cycling 500.33 ±23.40

GG–Gym 637.45 ±40.35
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Condition analyzed Groups P value Average Standard error

Total work left flexors

SG–Soccer

0.00**

705.08 ±39.10

CG–Cycling 479.63 ±25.40

GG–Gym 628.07 ±31.46

Total work right extenders

SG–Soccer

0.00**

1021.64 ±62.87

CG–Cycling 776.97 ±40.16

GG–Gym 1008.70 ±60.00

Total work left extenders

SG–Soccer

0.00**

1068.34 ±59.25

CG–Cycling 786.83 ±45.68

GG–Gym 1041.54 ±33.28

Right agonist/antagonist 
ratio

SG–Soccer

0.46ns

54.28 ±1.75

CG–Cycling 57.08 ±2.55

GG–Gym 53.52 ±1.95

Left agonist/antagonist ratio

SG–Soccer

0.49ns

54.33 ±1.87

CG–Cycling 55.75 ±2.16

GG–Gym 52.43 ±1.81
**-Significant values (p≤0.01)
ns-Not significant (p≤0.05)

Table 2 Results of the average and standard error of the isokinetic evaluation in the speed of 180°/s for the SG- Soccer group, CG-Cycling and GG-Gym for 
the analyzed conditions of peak torque (N.m) of the right and left flexors and extensors, total work (J) of the right and left flexors and extensors, and the 
relationship between right and left agonist and antagonist (%) (ANOVA test, p≤0.05)

Condition Analyzed Groups P Value Average Standard Error

Right flexors torque peak

SG–Soccer

0.00**

114.51 ±4.81

CG–Cycling 87.31 ±4.11

GG–Gym 105.21 ±5.16

Left flexors torque peak

SG–Soccer

0.00**

116.00 ±4.46

CG–Cycling 86.41 ±4.62

GG–Gym 102.98 ±5.13

Right extenders torque peak

SG–Soccer

0.00**

181.40 ±7.46

CG–Cycling 127.24 ±4.92

GG–Gym 176.45 ±9.02

Left extenders torque peak

SG–Soccer

0.00**

186.12 ±6.19

CG–Cycling 126.26 ±5.93

GG–Gym 171.26 ±6.41

Total work right flexors

SG–Soccer

0.00**

1478.70 ±124.84

CG–Cycling 899.94 ±48.01

GG–Gym 1021.63 ±72.17

Total work left flexors

SG–Soccer

0.00**

1521.07 ±134.70

CG–Cycling 846.61 ±44.94

GG–Gym 991.53 ±62.01

Total work right extenders

SG–Soccer

0.00**

2135.74 ±169.91

CG– Cycling 1451.67 ±67.28

GG–Gym 1768.71 ±120.35

Table Continued
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Condition Analyzed Groups P Value Average Standard Error

Total work left extenders

SG–Soccer

0.00**

2090.03 ±201.29

CG–Cycling 1432.75 ±66.71

GG–Gym 1741.52 ±107.83

Right agonist/antagonist ratio

SG–Soccer

0.77ns

63.73 ±2.47

CG–Cycling 66.68 ±1.97

GG–Gym 59.99 ±1.61

Left agonist/antagonist ratio

SG–Soccer

0.70ns

62.41 ±1.72

CG–Cycling 66.41 ±1.79

GG–Gym 60.25 ±2.09
**-Significant values (p≤0.01)
ns-Not significant (p≤0.05)

Table 3 Results of the intergroup analysis of the average differences and standard error of the isokinetic evaluation in the speed of 60°/s comparing the SG-
Soccer group, CG-Cycling and GG-Gym groups, for the analyzed peak torque conditions (N.m) of the right and left flexors and extensors (Bonferroni test, 
p≤0.05)

Muscles Compared groups P value Average difference Standard error

Right knee flexors

Soccer vs Cycling 0.00** 42.05 8.09

Soccer vs Gym 0.31ns 13.32 ±8.09

Cycling vs Soccer 0.00** -42.05 ±8.09

Cycling vs Gym 0.00** -28.72 ±8.09

Gym vs Soccer 0.31ns -13.32 ±8.09

Gym vs Cycling 0.00** 28.72 ±8.09

Left knee flexors

Soccer vs Cycling 0.00** 46.95 ±6.96

Soccer vs Gym 0.01** 20.41 ±6.96

Cycling vs Soccer 0.00** -46.95 ±6.96

Cycling vs Gym 0.00** -26.54 ±6.96

Gym vs Soccer 0.01** -20.41 ±6.96

Gym vs Cycling 0.00** 26.54 ±6.96

Right knee extenders

Soccer vs Cycling 0.00** 80.30 ±14.11

Soccer vs Gym 0.33ns 22.90 ±14.11

Cycling vs Soccer 0.00** -80.30 ±14.11

Cycling vs Gym 0.00** -57.40 ±14.11

Gym vs Soccer 0.33ns -22.90 ±14.11

Gym vs Cycling 0.00** 57.40 ±14.11

Left knee extenders

Soccer vs Cycling 0.00** 83.20 ±2.98

Soccer vs Gym 0.06ns 32.17 ±2.98

Cycling vs Soccer 0.00** -83.20 ±2.98

Cycling vs Gym 0.00** -51.02 ±2.98

Gym vs Soccer 0.68ns 32.17 ±2.98

Gym vs Cycling 0.00** 51.02 ±2.98
 

**-Significant value (p≤0.01)
ns-Not significant (p≤0.05) 

Table Continued
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Table 4 Results of the intergroup analysis of the average differences and standard error of the isokinetic evaluation in the speed of 60°/s comparing the 
groups SG-Soccer group, CG-Cycling and GG-Gym, for the analyzed conditions of total work (J) of the right and left flexors and extensors (Bonferroni test, 
p≤0.05)            

Muscles Compared groups P value Average difference Standard error

Right knee flexors

Soccer vs Cycling 0.00** 190.69 50.69
Soccer vs Gym 0.88ns 53.58 ±50.69
Cycling vs Soccer 0.00** -190.69 ±50.69
Cycling vs Gym 0.02* -137.11 ±50.69
Gym vs Soccer 0.88ns -53.58 ±50.69
Gym vs Cycling 0.02* 137.11 ±50.69

Left knee flexors

Soccer vs Cycling 0.00** 225.45 45.93
Soccer vs Gym 0.29ns 77.01 ±45.93
Cycling vs Soccer 0.00** -225.45 ±45.93
Cycling vs Gym 0.00** -148.44 ±45.93
Gym vs Soccer 0.29ns -77.01 ±45.93
Gym vs Cycling 0.00** 148.44 ±45.93

Right knee extenders

Soccer vs Cycling 0.00** 244.67 78.17
Soccer vs Gym 1.00ns 12.94 ±78.17
Cycling vs Soccer 0.00** -244.64 ±78.17
Cycling vs Gym 0.01** -231.73 ±78.17
Gym vs Soccer 1.00ns -12.94 ±78.17
Gym vs Cycling 0.01** 231.73 ±78.17

Left knee extenders

Soccer vs Cycling 0.00** 281.51 72.38
Soccer vs Gym 1.00ns 26.80 ±71.44
Cycling vs Soccer 0.00** -281.51 ±72.38
Cycling vs Gym 0.00** -254.71 ±72.38
Gym vs Soccer 1.00ns -26.80 ±71.44
Gym vs Cycling 0.00** 254.71 ±72.38

**-Significant value (p≤0.01)
*-Significant value (p≤0.05)
ns-Not significant (p≤0.05)

Table 5 Results of the intergroup analysis of the average differences and standard error of the isokinetic evaluation in the speed of 60°/s comparing the 
groups SG-Soccer group, CG-Cycling and GG-Gym, for the analyzed conditions of agonist/antagonist ratio (%) of the right and left lower limb (Bonferroni 
test, p≤0.05)

Relationship Compared Groups P Value Average Difference Standard Error

Agonist/antagonist ratio of right lower limb

Soccer vs Cycling 1.00ns -2.80 ±2.98
Soccer vs Gum 1.00ns 0.76 ±2.98
Cycling vs Soccer 1.00ns 2.80 ±2.98
Cycling vs Gym 0.71ns 3.56 ±2.98
Gym vs Soccer 1.00ns -0.76 ±2.98
Gym vs Cycling 0.71ns -3.56 ±2.98

Agonist/antagonist ratio of the left lower limb

Soccer vs Cycling 1.00ns -1.42 ±2.76
Soccer vs Gum 1.00ns 1.89 ±2.76
Cycling vs Soccer 1.00ns 1.42 ±2.76
Cycling vs Gym 0.70ns 3.31 ±2.76
Gym vs Soccer 1.00ns -1.89 ±2.76
Gym vs Cycling 0.70ns -3.31 ±2.76

ns-Not significant (p≤0.05) 

Table 6 Results of the intergroup analysis of the average differences and standard error of the isokinetic evaluation in the speed of 180°/s comparing the SG-
Soccer group, CG-Cycling and GG-Gym groups, for the analyzed peak torque conditions (N.m) of the right and left flexors and extensors (Bonferroni test, 
p≤0.05)

Muscles Compared groups P value Average difference Standard error

Right knee flexors

Soccer vs Cycling 0.00** 27.20 ±6.67
Soccer vs Gym 0.50ns 9.30 ±6.67
Cycling vs Soccer 0.00** -27.20 ±6.67
Cycling vs Gym 0.02* -17.90 ±6.67
Gym vs Soccer 0.50ns -9.30 ±6.67
Gym vs Cycling 0.02* 17.90 ±6.67
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Muscles Compared groups P value Average difference Standard error

Left knee flexors

Soccer vs Cycling 0.00** 29.59 ±6.71
Soccer vs Gym 0.17ns 13.02 ±6.71
Cycling vs Soccer 0.00** -29.59 ±6.71
Cycling vs Gym 0.05* -16.57 ±6.71
Gym vs Soccer 0.17ns -13.20 ±6.71
Gym vs Cycling 0.05* 16.57 ±6.71

Right knee extenders

Soccer vs Cycling 0.00** 54.16 10.37
Soccer vs Gym 1.00ns 4.95 ±10.37
Cycling vs Soccer 0.00** -54.16 ±10.37
Cycling vs Gym 0.00** -49.21 ±10.37
Gym vs Soccer 1.00ns -4.95 ±10.37
Gym vs Cycling 0.00** 49.21 ±10.37

Left knee extenders

Soccer vs Cycling 0.00** 59.85 8.87
Soccer vs Gym 0.28ns 14.85 ±8.87
Cycling vs Soccer 0.00** -59.85 ±8.87
Cycling vs Gym 0.00** -45.00 ±8.87
Gym vs Soccer 0.28ns -14.85 ±8.87
Gym vs Cycling 0.00** 45.00 ±8.87

 **-Significant value (p≤0.01)
*-Significant value (p≤0.05)
ns-Not significant (p≤0.05)

Table 7 Results of the intergroup analysis with average differences and standard error of the isokinetic evaluation in the speed of 180°/s comparing SG-
Soccer group, CG-Cycling and GG-Gym, for the analyzed conditions of total work (J) of the right and left flexors and extensors (Bonferroni test, p≤0.05)

Muscles Compared groups P value Average difference Standard error

Right knee flexors

Soccer vs Cycling 0.00** 578.76 124.09

Soccer vs Gym 0.00** 457.06 ±124.09

Cycling vs Soccer 0.00** -578.76 ±124.09

Cycling vs Gym 0.99ns -121.69 ±124.09

Gym vs Soccer 0.00** -457.06 ±124.09

Gym vs Cycling 0.99ns 121.69 ±124.09

Left knee flexors

Soccer vs Cycling 0.00** 674.46 126.52

Soccer vs Gym 0.00** 529.54 ±126.52

Cycling vs Soccer 0.00** -674.46 ±126.52

Cycling vs Gym 0.77ns -144.92 ±126.52

Gym vs Soccer 0.00** -529.54 ±126.52

Gym vs Cycling 0.77ns 144.92 ±126.52

Right knee extenders

Soccer vs Cycling 0.00** 683.76 178.66

Soccer vs Gym 0.13ns 366.72 ±178.66

Cycling vs Soccer 0.00** 683.76 ±178.66

Cycling vs Gym 0.24ns -317.04 ±178.66

Gym vs Soccer 0.13ns -366.72 ±178.66

Gym vs Cycling 0.24ns 317.04 ±178.66

Left knee extenders

Soccer vs Cycling 0.00** 657.28 194.25

Soccer vs Gym 0.23ns 348.51 ±194.25

Cycling vs Soccer 0.00** -657.28 ±194.25

Cycling vs Gym 0.35ns -308.77 ±194.25

Gym vs Soccer 0.23ns -347.51 ±194.25

Gym vs Cycling 0.35ns 308.77 ±194.25
**-Significant value (p≤0.01)
ns-Not significant (p≤0.05)

Table Continued
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Table 8 Results of the intergroup analysis with average differences and Soccer group, CG-Cycling and GG-Gym, for the analyzed conditions of standard error 
of the isokinetic evaluation in the speed of 180 ° / s comparing SG- agonist / antagonist ratio (%) of the right and left lower limb (Bonferroni test, p≤0.05).

Relationship Compared groups P value Average difference Standard error

Agonist/antagonist ratio of right lower limb

Soccer vs Cycling 0.94ns -2.95 ±2.90

Soccer vs Gym 0.60ns 3.74 ±2.90

Cycling vs Soccer 0.94ns 2.95 ±2.90

Cycling vs Gym 0.07ns 6.69 ±2.90

Gym vs Soccer 0.60ns -3.74 ±2.90

Gym vs Cycling 0.07ns -6.69 ±2.90

Relationship Compared groups P value Average difference Standard error

Agonist/antagonist ratio of the left lower limb

Soccer vs Cycling 0.41ns -4.00 ±2.65

Soccer vs Gym 1.00ns 2.16 ±2.65

Cycling vs Soccer 0.41ns 4.00 ±2.65

Cycling vs Gym 0.07ns 6.16 ±2.65

Gym vs Soccer 1.00ns -2.16 ±2.65

Gym vs Cycling 0.07ns -6.16 ±2.65

**-Significant value (p≤0.01)

ns-Not significant (p≤0.05)

Discussion
Muscular strength is a biomechanical property that has a influence 

on the performance of the athletic movement, and when compared to 
the performance of the athlete it becomes even more relevant since the 
improvement of this force allows higher performance in the sport.10

In this way, this study aimed to compare the muscular strength 
of different types of physical activity so that it is possible to observe 
the difference existing in each group, which will contribute to better 
rehabilitate each individual within their sports modalities by working 
the specificities of each modality during the rehabilitation phase. 

In present study, the groups evaluated were SG-Soccer group, 
CG-Cycling and GG–Gym. They were paired subject-to-subject 
by age, weight, height and BMI, demonstrating that the individuals 
participating in each group are the same, except for the variable weight 
of the cyclist group, these findings corroborate with Mujika et al.11 who 
report that there is a high energy production associated with sports 
spending in cyclists, thus reducing the body mass rate in their bodies, 
favoring the reduction of the body weight of these athletes. This fact 
may be justifiable, since according to Borszcz et al.12 describe that the 
cyclists present in their practice a resistance performance regarding 
physiological characteristics and that it is related to the development 
of maximum aerobic power before the training, thus remitting that the 
practice of cycling has a profile of higher aerobic requirement.

In the SG - Soccer group movements such as change of direction, 
sprints, acceleration, and deceleration, as well as jumps, which favors, 
according to Tonnessen, et al.13 and Stolen et al.14 a predominance of 
the aerobic system, but with important participation of the anaerobic 
system due to large amount of explosive movements during the 
game. What justifies the results found of a difference of body weight 
only in the CG-Cycling, since the practice of gym also uses of the 
same corporal capacity that the soccer, because according to Reis 
et al.15 where they investigated the energy expenditures in different 
intensities of the most used resistance exercises, they could conclude 

that the high intensity of the workouts in 80% of 1-RM, that is to say, a 
force work, obtained a predominance of energy release via anaerobic 
for lower limbs, which can be justified by Scott et al.16 that muscles 
classified as skeletal have a restricted reserve of ATP and creatine 
phosphate. 

In the evaluation of muscular strength, it was observed that in 
the assessment of the peak of muscular torque comparing the groups 
evaluated in the speed of 60°/s and 180º/s there was higher torque in 
the SG-Soccer group followed by the GG-Gym group for all muscle 
groups evaluated in the study, corroborating the study of Paul et 
al.17 who observed the predominance of muscular strength in soccer 
athletes and reported that the athletic movements performed during 
the game use essential characteristics of power and muscular strength 
to develop jumps, sprints, kicks among others that are movements 
carried out on a large scale and frequently by the athletes of this 
modality. Thus, our findings are justified, since the position in the field 
in which each player performs his function generates higher relative 
values of muscular strength in the isokinetic apparatus which may 
have contributed to observe large values of the SG-Soccer group in 
the present study.18

In the analysis of the total work from the comparison between the 
groups evaluated in the speed of 60°/s and 180º/s it was verified that 
the CG-Cycling group presented the lowest strength for total work 
in comparison to the other groups, which is justifiable since the hip 
position interferes in the performance of muscular strength and these 
individuals, they play their seated sports movements which harm 
knee muscle strength. We believe that these findings occurred in our 
study because there was the action of the muscle–length relationship 
theory observing that muscles with smaller length tend to generate 
less force.19 

For the SG–Soccer group, it presented higher total work in 
comparison to the GG–Gym and CG-Cycling group for all evaluated 
muscles, and this total work can be understood as the ratio of the 
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force played by the muscles against a resistance throughout the arch 
of motion, considering in a high intensity. However, no articles were 
found that evidenced the total work performed by the groups evaluated 
in this research for a possible comparison.20,21

In the evaluation of the relationship between agonist and antagonist 
muscles, there was no significant statistical change between CG-
Cycling followed by SG-Soccer group, since the evaluation of muscle 
strength compares the proportion between flexors and thigh extensors 
and in these athletes is it was possible to observe that there was no 
significant change in muscle strength between the groups, since they 
did not present muscle injury and/or time of inactivity of the sports 
practice. However, it was not possible to find studies in the literature 
that explicitly described the interaction of the agonist/antagonist ratio 
as a clinical criterion, being that this data is fundamental during our 
clinical practice, thus allowing real data of the balance of force exists 
in patients who should be work on improving their recovery.

This study had limitations in its development, because it was 
not possible to find studies comparing the three modalities used and 
comparing the biomechanical capacities of muscular strength, which 
made it difficult to develop the discussion, it was also possible to 
observe that the other muscular strength data are not very explored 
in the current literature and have a substantial impact on the clinical 
applicability of the patient, and may even be criteria for high 
physiotherapy.

In this way, the present study can show that during the isokinetic 
evaluation by the speed of 60°/s and 180°/s the SG-Soccer group 
presented higher values of peak torque and total muscular work of 
all muscle groups evaluated when compared to other activities. In the 
values found in the agonist and antagonist ratio in the speed of 60°/s 
and 180°/s there was a higher average difference for the cycling and 
gym group when compared to the soccer group, but they were not 
statistically significant.

This study has high clinical relevance for identifying the degree of 
muscular strength present in the different physical activities, allowing 
a more significant understanding of prevention and performance 
work in sports, improving the physiotherapeutic actuation through 
evidence-based physiotherapy. 

It is concluded that the practice of soccer develops more torque 
pike, total work comparing from CG–Cycling and GG–Gym group, 
followed for GG group, except for agonist/antagonist ratio who 
presented better value for the CG–Cycling group.
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