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ABSTRACT

Introduction: Isokinetics is a tool commonly used in professional soccer. There is ongoing debate among
researchers as to the isokinetic reference values a player should have. Objectives: To determine the absolute
peak torque (PT) and average work of professional soccer players in relation to their positions on the field, and to
establish the reference values for these variables. Methods: Purposeful sampling was used to select 289 profes-
sional soccer players. The sample included 32 goalkeepers, 100 defenders, 98 midfielders, and 59 strikers. The
participants were measured preseason. The players were asked to perform a 10-minute warm-up on an exercise
bike, and then to perform 5 repetitions at low speed, 10 at medium speed, and 25 at high speed, with 30 to 40-s
of rest between each set of repetitions. The contraction method was concentric-concentric in a dynamometer
Isomed 2000. Results: The average age, weight, and height of the players was 21.9 years, 74.3 kilograms, and 1.8
meters, respectively. The goalkeepers presented higher PT at the 3 measured speeds, and the higher average
work at 180°s and 240°s in relation to defenders and midfielders. The strikers presented higher average work
at 240°/s in relation to midfielders, and higher PT in relation to the defenders and midfielders. Absolute values
were shown and reference values were established. Conclusions: The goalkeepers and strikers were the players
that showed the greatest differences in their favor in relation to the other positions. The peak torque values and
average work were described in relation to the player’s position on the field. This study resulted in the creation
of a tool for health professionals working with professional soccer players, providing reference values for these
players in relation to their position on the field that can be used as benchmarks, by health professionals, to
optimize soccer players'performance. Level of evidence Il, Prospective comparative study.

Keywords: Soccer; Reference values; Torque; Work.

RESUMO

Introdugdo: A isocinética é uma ferramenta comum usada no futebol profissional. Entre os pesquisadores, hd
um debate continuo sobre os valores isocinéticos de referéncia que um jogador deve ter. Objetivos: Determinar
0 pico de torque (PT) absoluto e o trabalho médio de jogadores de futebol profissional com rela¢do as posicoes
em campo e estabelecer os valores de referéncia para essas varidveis. METODOS: Foi selecionada uma amostra
subjetiva de 289 jogadores de futebol profissional. A amostra incluiu 32 goleiros, 100 zagueiros, 98 meio-campistas
e 59 atacantes. Os participantes foram testados na pré-temporada. Os participantes foram solicitados a realizar
aquecimento de 10 minutos em bicicleta ergométrica e, a sequir, realizar cinco repeticées em baixa velocidade, 10
em velocidade média e 25 em alta velocidade com 30 a 40 sequndos de descanso entre cada série de repetices. O
método de contragdo foi concéntrico-concéntricoem um dinamoémetro Isomed 2000. Resultados: A média de idade,
peso e estatura dos jogadores foi de 21,9 anos, 74,3 quilos e 1,8 metros, respectivamente. Os goleiros apresentaram
maior PT nas trés velocidades medidas e maior média de trabalho a 180%s e 240%/s com relacdo aos zagueiros e
meio-campistas. Os atacantes tiveram maior trabalho médio a 240°%/s com rela¢éo aos meio-campistas e maior
PT com relagdo aos zagueiros e meio-campistas. Os valores absolutos foram mostrados e os valores de referéncia
foram estabelecidos. Conclusdes: Os goleiros e atacantes apresentaram as maiores diferengas a seu favor com
relagdo as demais posicées. Os valores de pico de torque e trabalho médio foram descritos com relagéo a posi-
¢do do jogador em campo. Este estudo resultou na criacéo de uma ferramenta para profissionais de sadde que
atuam com jogadores de futebol profissional e forneceu valores de referéncia para esses jogadores com relagdo a
posicdo em campo que podem ser usados como referéncia para otimizar o desempenho dos jogadores de futebol.
Nivel de evidéncia ll, Estudo retrospectivo comparativo.

Descritores: Futebol; Valores de referéncia, Torque, Trabalho.

RESUMEN

Introduccion: La evaluacién isocinética es una herramienta de uso comdn en el fitbol profesional. Sigue existiendo
debate entre los investigadores sobre los valores isocinéticos de referencia que debe tener un jugador. Objetivos: Deter-
minar el torque mdximo (TM) y el trabajo promedio de los futbolistas profesionales en relacién a sus posiciones en el
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campo y establecer los valores de referencia para estas variables. METODOS: Se selecciond una muestra subjetiva de 289
futbolistas profesionales. Se incluyeron 32 porteros, 100 defensas, 98 centrocampistas y 59 delanteros. Los participantes
fueron examinados en la pretemporada. Se solicité a los participantes que realizaran un calentamiento de 10 minutos
en bicicleta estdticay luego realizar 5 repeticiones a baja velocidad, 10 a velocidad mediay 25 a alta velocidad con 30
a40segundos de descanso entre cada serie de repeticiones. El método de contraccién fue concéntrico-concéntricoen
dinamdmetro Isomed 2000. Resultados: La edad, el peso y la altura promedios de los jugadores fue de 21,9 afios, 74,3
kilogramos y 1,8 metros, respectivamente. Los porteros presentaron TM mds elevado en las 3 velocidades medidas y
un mayor trabajo promedio a 180%s y 240%s en relacién a defensas y centrocampistas. Los delanteros presentaron
un mayor trabajo promedio a 240%/s en relacion con los centrocampistas y TM mds elevado en relacién a defensas
y centrocampistas. Se mostraron los valores absolutos y se establecieron los valores de referencia. Conclusiones: Los
porteros y delanteros fueron los que mostraron mayores diferencias a su favor en relacién al resto. Los valores de torque
mdximo y el trabajo promedio fueron descritos en relacidn a la posicién del jugador en el campo. Los resultados del
presente estudio son una herramienta para los profesionales de la salud que trabajan con futbolistas profesionales y
proporciond valores de referencia para estos futbolistas en lo que respecta a su posicion que pueden utilizarse como

referencia para optimizar el rendimiento. Nivel de evidencia I, Estudio comparativo retrospectivo.

Descriptores: Futbol; Valores de referencia; Torque; Trabajo.
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INTRODUCTION

Soccer is played by approximately 128,893 professional players arou-
nd the world." The physical demands of players in different positions on
the field vary considerably? Thus, one may assume that there may be
differences between muscle parameters for the various positions on the
field>* Isokinetics is regarded as a sufficiently valid and reliable tool that
may be employed for the prevention, diagnosis, and treatment of lower
limb injuries in professional soccer players.® The dynamometer may be
employed for the evaluation of performance and effective muscular ca-
pacity; in addition, it allows for muscle training in processes of functional
re-education. Peak torque (PT) is one of the most frequently used isokinetic
variables. PT measurement is a method that is frequently employed for
the objectification and evaluation of professional soccer players'strength.

Isokinetic dynamometers also allow one to measure work. Average work
has been shown to be the most sensitive isokinetic parameter that can be
employed to detect significant differences between soccer players different
positions in the field, particularly at medium to high angular velocities. Ho-
wever, few studies have examined the impact that work measurement can
have on professional soccer players.#5” However, despite years of research,
there are not only pending discrepancies regarding the ideal isokinetic
profile that professional soccer players should have but also a dearth of
studies that have defined reference values for this group. The elaboration of
certain reference values should be based on a correct selection of reference
individuals, inclusion and exclusion criteria, and defined participation criteria®

These determinations are intended to comprise a reliable, objective,
reproducible, and standard tool for health science professionals so as to
quantify the physical condition of soccer players under their responsibility.

MATERIALS AND METHODS

The participants comprised 289 professional male soccer players from
firstand second division Spanish soccer teams. The study was conducted
during the pre-season. Purposeful sampling was employed, and prior
to participation, each player was verbally informed of the intent of the
research and signed an informed consent form. Each participant was
coded to ensure his anonymity. This study was approved by the ethics
committee of CEU-San Pablo University (approval code: 238/17/18).
Players who had undergone surgery in the previous 12 months for any
lower limb pathology or who had suffered a lower limb injury that com-
pelled him to suspend his sporting activities for at least one month were
excluded. Furthermore, anyplayer with a history of a disorder that at the
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time contraindicated, both relatively and absolutely, the performance
of an assessment of isokinetic dynamics of the knee joint was excluded.

Prior to the isokinetic evaluation, each participant was asked to warm up
the muscle groups that were to be evaluated by pedaling a stationary bike for
10-min at medium intensity. The seat height had to allow an extension close
to 0° when the participant extended each lower limb. During this period,
the participants were instructed to maintain a comfortable resistance and
pedaling cadence to avoid pre-test fatigue.” Thereafter, the participantsat
in a dynamometer chair that formed an 85° angle between the back and
seat before proceeding to adjust the safety straps around his chest, waist,
and right thigh. The secondary dynamometer adapter was aligned with the
participant’s tibial spine 2.5 cm from the right tibial malleolus; after ensuring
that it was comfortable for the player, it was secured with a strap.'® Prior to
the assessment of each speed, the participant was asked to perform three
to five submaximal contractions of increasing intensity (25%-50%-80%) to
complete the established range for both knee flexion and extension in order
to adapt the musculature for the effort that would be required later.” The
series established by the protocol required five flexion/extension concentric
contractions at 60°/s, 10 at 180°/s, and 25 at 240%s ; the participants were
required to perform these at maximum intensity. Subsequently, after resting
between 30 and 40-s, during which time the dynamometer was adjusted.

SPSS Statistics Version 24 program was employed for the analyses.
Furthermore, an alpha level of 0.05 was considered significant for all
the analyses.

Ethical considerations

Each participant was coded to ensure his anonymity. This study
was approved by the ethics committee of CEU-San Pablo University
(approval code: 238/17/18).

RESULTS

Detailed soccer characteristics of the participants are provided
inTable 1.

Peak torque results and average work results are described in Table 2
and Table 3 respectively.

Angular speed of 60°/s

In relation to PT,overall and for knee extensions, significant differences
were found between the goalkeepers and defenders (p = 0.008) and
between the goalkeepers and midfielders (p = 0.037). The values obtai-
ned for PT for the goalkeepers'leg extensions were statistically superior
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Table 1. Participant characteristics, mean + SD.

Total Goalkeepers Defenders Midfielders Strikers

Age (y) 219+42 217 +46 225+47 216+40 212435
Body height (cm) 180.1 +5.9 1869 +4.9 g,b,c 1806 £ 49 a,d 1779 +53 bd 1791 +6.1 ¢
Body mass (kg) 743 +65 814 +68a,bc 747 +54 agd 721+57bd 734+65c¢

Body mass index (kg/ m?) 228+13 232+15 229+12 229+12 228+14
Preferred leg r=212:L=77 R=25L=7 R=66;L=34 R=68L=30 R=53L=6

a Significant difference (p < 0.05) between goalkeepers and defenders. b Significant difference (p < 0.05) between goalkeepers and midfielders. ¢ Significant difference (p < 0.05) between goalkeepers and strikers. d Significant dif-

ference (p < 0.05) between defenders and midfielders. Abbreviations: y, years; cm, centimeters; kg, kilograms; R, right; L, left.

Table 2. Means and standards deviations of extension and flexion torque values at different angular velocities, relative to position on field.

Peak torque 60 (Nm) Peak torque 180 (Nm) Peak torque 240 (Nm)
Extension Right Left Right Left Right Left
goalkeepers 245 47 £ 46.15 246.25 + 3832a 195.07 + 23.56b 19273 +27.88d 16247 £ 2032 160.60 + 23.25e
Defenders 22721 £4041 21892 +4290a 17892 +29.52 17431 + 2344d 14949 + 24.87 144.00 + 26.86e
Midfielders 23213 +£3738 22287 +3993a 173.20 +27.78b 171.27 + 25.93d 145.14 £ 23.54 14593 £ 22.22¢

Strikers media 24410+ 4213 22993 + 4347 179.65 + 35.06 17789 + 26.03 15740 + 24.15 150.05 + 25.65
23435 + 40.88 22553 +42.16 17890 + 30.14 176.07 + 26.02 15115 + 2442 147.77 £ 2511
Flexion

Goalkeepers 143.66 + 20.30 129.13 +27.71 119.33 + 19.04 106.23 +22.70 107.13 £ 1993 9537 +20.02
Defenders 140.64 + 3846 13231 +46.80 113.23 £ 1933 10642 + 17.86 10040 + 17.07¢ 93.33 +20.69
Midfielders 139.74 + 20.69 125.65 + 2466 11448 + 3131 107.72 + 3124 99.19 + 16.04c 9267 +£15.20
Strikers media 14159 + 2597 13047 + 2444 118.04 + 21.16 111.88 + 19.66 109.10 £ 17.77¢ 99.98 + 22.47
140.87 + 28.88 129.33 +34.19 115.36 + 2442 108.00 + 24.08 10259 + 17,61 94,75 + 1947

a Significant difference (p < 0.05) between goalkeepers and defenders, also goalkeepers and midfielders. b Significant difference (p < 0.05) between goalkeepers and midfielders. ¢ Significant difference (p < 0.05) between strikers
and midfielders, also strikers and defenders. d Significant difference (p < 0.05) between goalkeepers and defenders, also goalkeepers and midfielders. e Significant difference (p < 0.05) between goalkeepers and defenders, also

goalkeepers and midfielders. Abbreviations: Nm, newton meter.

Table 3. Means and standards deviations of extension and flexion medium work values at different angular velocities, relative to position on field.

Average work 60 (J) Average work 180 (J) Average work 240 (J)

Extension Right Left Right Left Right Left
goalkeepers 24220+ 41.64 22401 £ 6391 188.25 £ 28.90a 187.31 £ 30.95 119.72 £ 17.01 119.08 £ 17.37
Defenders 21522 £40.10 21582 £42.26 17343 £30.13 170.66 + 26.94 114.81 £ 22.72 111.85+25.12
Midfielders 220.50 £ 3645 220.17 £42.09 167.38 £ 31.34a 170.52 £ 29.11 109.12 £ 24.28 11339 £ 19.83
Strikers 22099 + 4811 21821 £45.88 171.80 £ 35.02 173.50 £ 28.26 115.09 £ 24.21 116.89 + 21.95
Media flexion 22118 £ 4141 218.70 £ 45,62 17265 +£31.92 173.06 + 28.74 11351 £23.18 114.24 + 2201
Goalkeepers 156.39 + 29.71 144.17 +30.86 119.80 + 19.83 106.79 + 24.96 7693 + 17.09 66.34 + 17.62
Defenders 14821 + 3337 143.55 +42.25 11542 +22.03 10547 + 24.58 7503 + 17.65 69.55 + 16.96
Midfielders 151.36 £ 27.87 141.00 £ 29.10 116.19 £ 28.72 106.63 + 29.97 7262 £14.58b 65.54 £ 16.11¢
Strikers 14807 £ 33.22 141.96 + 28.99 117.69 + 2647 111.76 £21.18 80.24 + 19.15b 73.60 + 16.36¢
Media 150.15 £ 31.12 14243 + 34.24 116,65 + 25.18 107.34 + 25.95 7554 +17.11 68.72 + 16.82

a Significant difference (p < 0.05) between goalkeepers and midfielders. b Significant difference (p < 0.05) between strikers and midfielders. ¢ Significant difference (p < 0.05) between strikers and midfielders. Abbreviations: J, joule.

to those of the defenders (p = 0.008) and midfielders (p = 0.037). No
statisticalley significant difference was found in relation to the average
work in this angular velocity.

Angular speed of 180°/s

In relation to PT,overall and for knee extensions, significant differen-
ces were found between the goalkeepers and defenders (p < 0.001),
between the goalkeepers and midfielders (p < 0.001), between the goal-
keepers and strikers (p=0.034), and between the strikers and midfielders
(p =0.026). The PT values for the goalkeepers'left leg extensions were
higher than those of the defenders (p = 0.004) and midfielders (p < 0.001).

In relation to the average extension work, significant differences
were found between the goalkeepers and midfielders (p = 0.001) and
between the goalkeepers and defenders (p = 0.027). The PT values
of the goalkeepers'right leg extensions were statistically higher than
those of the midfielders (p = 0.003). Compared to the midfielders, the
goalkeepers also performed significantly higher average work for the
right leg extensions (p = 0.011).

Angular speed of 240°/s
In relation to PT,overall and for knee extensions, significant differen-
ces were found between the strikers and midfielders (p = 0.012) and the
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strikers and defenders (p =0.047). A statistical significance was also found
among goalkeepers and defenders (p =0.001) and midfielders (p < 0.001).
The strikers scored significantly higher than the defenders (p =0.017) for PT
in the right leg flexion. The strikers also scored higher than the midfielders
(p =0.004) for PT in the right leg flexion. The PT in the left leg extension
was significantly higher in the goalkeepers than the defenders (p = 0.009)
and higher in the goalkeepers than midfielders (p = 0.031).

In relation to the average work involved in bending, significant dif-
ferences were found between the strikers and midfielders (p = 0.002).
Strikers had significantly higher workloads compared to midfielders
(p =0.048) in the right leg flexion. Strikers obtained significantly higher
values (p = 0.025) than the midfielders in left leg bending.

DISCUSSION
Position on the field of play

In this study,the players'isokinetic values vary in relation to their
positions on the field. Thus, as in this study, it is imperative to examine
each player’s values in relation to the position he occupies and not
overall. In the present study and in another study.'? Goalkeepers who
on average are older and have a higher level of training than the other
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players are likely to have trained for more years and have consequently
developed higher PT values. This concurs with previous studies.’ >
Various significant differences between different positions became
apparent herein. The PT values of the left leg extensions were statistically
significant in relation to the defenders and midfielders In particular,it is
worth considering the modifications in the methodologies of training
according to position that have been evolving and are being optimized.
Given time and the continuing development of professional soccer,
these various methodologies will be able to alter these inter-positional
differences. Moreover, as mentioned previously, Ramirez'? also found
that goalkeepers had higher torque in extension at an angular speed
of 120°/s. Different circumstances may explain these higher values. The
specific work that goalkeepers often engage in separately from the rest
of their teammates can make them stronger.

The tendency of goalkeepers to have a higher PT can be observed
in recent studies: Herdy et al.'® found that Brazilian goalkeepers also had
the highest total values, although their sample was smaller than the one
herein and their participants were younger than 20 years of age. Notably,
in both the present study and that of Tsiokanos et al. the goalkeepers
were the heaviest players and had the highest PT values. Thus, if the
relation of strength to weight had been considered here, the statistical
significance in favor of goalkeepers may have differed.’” At an angular
velocity of 180%s, the goalkeepers also obtained significantly higher
PT values for extensions compared to right-leg midfielders and higher
PT for left leg extensions in comparison to defenders and midfielders.
This trend at medium speeds has been found in several studies.'>'8"

Therefore, one may question whether the position in the field truly
determines the greater development of PT and the nature of the influence
of variables such as weight, mass, height, and age, which may determine
these higher values. However, the reality of soccer, as shown in this studly,
is that some players have a higher PT. Professionals who optimize the per-
formance of soccer players should take this into consideration. It should
be noted that different circumstances in each team such as the type of
training, the methodologies, and the system of play, which may depend
on the specific league and/or technical body, may influence these values.
In this study, although nonsignificant, extension PT values at 60°/s were
also observed in forwards'higher right legs. Similarly, flexion at this same
angular velocity for forwards was also found to be significant by Tourny
et al.'® At 60%s flexion, although nonsignificant, the defenders exhibited
higher values. This is in accordance with studies who found higher values
for flexors and extenders in this position but whose results in a sample
with no goalkeepers were not significant. However, other studies® have
found that the goalkeepers exhibited the lowest values. These findings
reinforce the notion that regardless of the position on the field, the type
of training and specific skills needed to develop one game system have
afundamental influence in the development of these higher PTs. At high
angular velocities (240°s), we found that the strikers obtained significantly

higher values than the defenders in the right leg bending PT. This was
possibly due to the specific resistance work and vertical displacement
that strikers tend to develop as part of their offensive play.

As noted previously, it was considered appropriate to measure
the participants' average work. The results showed that the work was
significantly higher in strikers compared to midfielders in relation to
the bending of their left and right leg. These results concur with other
studies;* nonetheless, it should be noted that unlike the present study,
all the players in the study by Goulart et al.* were under 20 years of
age. Depending on the system of play, strikers cover long distances in
a match and changes of pace are frequent, which could explain these
higher levels of work. We are of the view that average work is a variable
that must be considered and analyzed.

Sliwoski’s study? shows no average work differences between diffe-
rent positions in the field. Our study determined values 180°/s higherin
the goalkeepers than in the midfielders. Goalkeepers have increasingly
specialized training sessions that are different from the rest of their
teammates since their needs are different. More and more teams train
by lines of play, so the training sessions focused on each position on
the field.'>?° We can therefore expect increasing differences among the
positions on the field in the coming years.

PT reveals that a muscle can develop a certain force in a given
moment. The work provides information on how the muscle responds
in general terms and the capacity a player has to maintain a prolonged
effort for a specific time.3

We intend to analyze PT and average work to assess overall muscle
function. Furthermore, it is imperative to consider that optimal muscle
capacity is exhibited in adequate average work values.

Isokinetic profile and reference values

The isokinetic profile revealed by various studies has differed, whi-
ch may be due to numerous factors including age, height, weight,
years of regular football practice, degree and type of training, and each
individual's particular muscle physiology. The normative values and
95% confidence intervals expected for the sample are presented in
Tables 4 and 5. The present study found results that were similar to
those of others in relation to absolute PT for extensions'®?3 and for the
flexor muscle group.'®?'%2* However, with respect to PT in extension
and flexion, the results of this study differed from other studies.'”182325
The goalkeepers in our study exhibited very high values, whereas in
Tourny-Chollet's study,'® there were no goalkeepers, which could explain
the lower values found therein. The players in Tsiokanos'” study presented
higher values than those herein for all the players. This included their
sample of goalkeepers who were older than the goalkeepers in this
study and had developed greater strength than the rest of the players.
Consequently, there appears to be a relationship between the average
age of participants, years of training, and the values of developed PT.

Table 4. 95% confidence intervals for peak torque at each of the measured angular velocities and for different positions in the field per leg.

Peak torque 60 (Nm) Peak torque 180 (Nm) Peak torque 240 (Nm)
Extension Right Left Right Left Right Left
goalkeepers 228.83-262.11 232.43-260.07 186.27-203.86 182.32-203.15 154.88-170.06 151.92-169.28
Defenders 219.19-235.23 21041-227.43 172.74-185.11 169.40-179.22 144.37-154.62 138.47-149.53
Midfielders 224.64-239.63 214.86-230.87 167.48-178.93 165.93-176.61 140.24-150.05 141.31-150.56
Strikers 233.12-255.08 218.60-241.26 170.35-188.95 170.99-184.80 138.76-210.51 143.31-156.80
Flexion
Goalkeepers 136.33-150.98 119.13-139.12 112.22-126.45 97.76-114.71 99.69-114.58 87.89-102.84
Defenders 133.01-148.27 123.02-141.60 109.18-117.28 102.68-110.16 96.88-103.91 89.07-97.60
Midfielders 135.60-143.89 120.71-130.60 108.03-120.93 101.28-114.16 95.85-102.53 89.50-95.84
Strikers 134.82-148.36 124.10-136.85 112.42-123.65 106.66-117.10 104.43-113.78 94.07-105.89
Abbreviations: Nm, newton meter.
613
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Table 5. 95% confidence intervals for average work at each of the measured angular velocities and for different field positions per leg.

Average work 60 (J)

Average work 180 (J)

Average work 240 (J)

Extension

Right

Left

Right

Left

Right

Left

goalkeepers

227.19-257.22

200.97-247.55

177.45-199.04

175.75-198.86

113.37-126.07

112.60-125.57

Defenders 207.26-223.18 207.39-224.25 167.12-179.74 152.39-224.70 110.13-119.49 106.67-117.02
Midfielders 195.43-293.68 211.73-22861 160.92-173.84 164.52-176.51 104.06-114.18 109.26-117.52
Strikers 208.45-233.53 206.25-230.17 162.51-181.09 166.00-181.00 108.72-121.45 111.12-122.66
Flexion
Goalkeepers 145.67-167.10 133.04-155-30 112.39-127.20 9747-116.12 70.55-83.32 59.76-72.92
Defenders 141.59-154.83 135.16-151.93 110.81-120.04 100.32-110.62 71.39-7867 66.06-73.05
Midfielders 145.77-156.95 135.16-146.83 105.29-147.88 100.45-112.80 69.58-75.66 62.18-68.89
Strikers 13941-156.73 134.40-149.52 110.66-124.71 106.14-117.38 75.20-85.27 69.30-77.91

Abbreviations: J, joule.

Several studies'”?%?? have reported similar values to those herein, whereas
others found higher’*?” and lower values.*'?3 Compared to the present study,
Parpa’®?® with a large sample with similar anthropometric characteristics
to ours obtained lower values for right and left leg extensions and similar
values for flexor muscles. Eniseler’? also revealed results that corresponded
to those in the present study, although the sample therein was smaller.
Further, Cotte?®?? found similar results in a sample of Premier League soccer
players. However, lower values were revealed in some studies®™?* whereas
higher values were exhibited in Fonseca's study?#? where, on average, the
participants were older than those in this study. In studies such as that of
Ramirez,'> in which the sample including anthropomorphic characteristics
was similar to that employed herein, a clear parallel between the results for
PTsin the extensions of both legs was revealed for the goalkeepers. However,
the values of Ramirez'? were higher for the other positions. The training
and anthropometric characteristics of goalkeepers may have contributed
to the similarity of the results. However, although the players were tested
at half speed in both studies, the players were tested at 180°/s and 120%s
in the present study and in that of Ramirez,'? respectively.

Our study is among the few that address possible reference values
in relation to average work and that compare work between soccer
players who occupy different positions on the field.>*

We are in complete agreement with Manou? that work values could
be the best indicators of endurence and we should take this fact in
consideration. The measurement of average work, neglected on many
occasions, seems necessary to evaluate the soccer player’s resistance
and fatigue. In our opinion, if the force over repititions is to be estimated
more accurately, average work should be estimated rather than the
maximum force at a given moment of the range of motion.

This study sought to establish benchmarks for each of the field po-
sitions; because significant differences between positions in the field for
PT and average work at some tested angular velocities were found, one
may refer to reference values not only in global terms for both variables,
but also per position in the field. The present study proposes that an
analysis of PT and average work to assess global muscle function. We
consider that an optimal analysis of muscular capacity must also passes
through adequate average work values.

This study eludicated the reference values for these players in rela-
tion to their position on the field. Health professionals might use these
benchmarks to optimize soccer players’ performances . Despite the
progress made because of these reference values, the possible limits
that the extrapolation of values between devices may have should be
taken into consideration.?”*° Nevertheless, the range of the proposed
values may mitigate the inter-dynamometric variability.

CONCLUSION

The goalkeepers and strikers were the ones that showed the
greatest differences in their fovor in relation to the rest of positions
on the field. The isokinetic profile of professional soccer players has
been described. It was noted that the profile varied in relation to the
position in the field for PT and average work. In summary, the results
of the present study can be a tool that health professionals working
with professional soccer players in their care can use to assess and
monitor a particular player.
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