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ARTICLE INFORMATION ABSTRACT

Original Research Paper Purpose: To compare the results of Maximum Sprint Speed(MSS),
Maximum Aerobic Speed (MAS), Anaerobic Speed Reserve(ASR)

Received 05.08. 2023 and VO2max according to the positions of the players.
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Methods: This study 5.34+1.44 years of sports history in the
football branch, average age is 20.47+1.49 years, average height is

https://jerpatterns.com 1.76+0.04 m, average weight is 74.41+45.59 kg, was conducted with

a total of 91 volunteer male athletes. The study consisted of 2
December, 2023 . . .

sessions, 48 hours apart. In the first session, the 10 m speed test was
Volume: 4, No: 2 applied, and in the second session, the Yo Yo-1 test was applied.
Pages: 692-703 Maximum Sprint speed, Maximal Aerobic Speed, Anaerobic Speed

Reserve and VO2max results were calculated with 10 m and Yo Yo-
1 test results. After descriptive statistics (Mean+Standard deviation)
of all variables were made, One Way ANOVA test was applied to
compare according to their positions and Bonferoni correction was
applied to determine the difference between groups.

Results: There was no significant difference between the Maximum
Aerobic Speed, Anaerobic Speed Reserve and VO2max results
according to the positions of the players (p>0.05). However, a
significant difference was found between the Left Wing and Center
Defenders in the Maximal Sprint Speed results in favor of the Left-
Wing players (p<0.05).

Conclusion: It was determined that the players had similar Maximal
Aerobic Speed, Anaerobic Speed Reserve and VO2max
performance outputs regardless of the positions they played, but
Left-Wing players were faster than Central Defense players in
Maximum Sprint Speed.

Keywords: Anaerobic Speed Reserve, Football, Maximum Aerobic Speed, Maximum Sprint Speed, VO2max
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INTRODUCTION

Football has a very important position in terms of interest, demand and economy when
compared to other sports branches. Football is a sport in which technical and tactical skills and
the main physiological factors specific to football are very important, in which the exercises
applied at different intensities in terms of its characteristic features are practiced at irregular
intervals for a long time. In addition to the physical, mental, technical, and tactical skills that
footballers gain with training, they also acquire physiological skills (Inal, 2004).

The conditional goal of the training methods and programs applied in football is to
enable the players to perform high-intensity movements during the match without fatigue. From
this point of view, it is very important to plan and implement a training method for the positions
of the athletes, since applying a training method according to the positions of the players will
increase the performance parameters of the athletes (Katis & Kellis, 2009).

Maximum aerobic speed (MAS), maximum sprint speed (MSS), anaerobic speed
reserve (ASR) and maximum oxygen consumption (VO2max) constitute the basis of the
performance indicators of the football players. Anaerobic speed reserve (ASR) is generally
defined as the value between Maximal Aerobic Speed (MAS) and Maximal Sprint Speed (MSS)
and is used to determine the intensity of the exercise applied.3 Maximum Sprint Speed means
the highest speed that the athlete can reach in the 10-meter area during the 40-meter sprint test
and is generally measured by radar speed gun or photocell. Maximal Aerobic Speed (MAS),
another component of Anaerobic Speed Reserve (ASR), has taken its place in the literature as
the speed at which maximum oxygen consumption is reached (Billat & Andkoralsztein, 1996;
Buchheit, 2008). Also in their 2023 study, Cirasun, V. & Baydemir, B. analyzed young athletes
aged 14-15 and found key correlations between physical attributes and performance. Better
dorsiflexion angles were linked to higher muscle volume and enhanced dynamic balance.
Furthermore, athletes with larger calf volumes also demonstrated improved dynamic balance.
A notable finding was the positive association between speed performance and change of
direction abilities. This research underscores the influence of specific physical traits on athletic
performance in youth football.

In this study, the VO2max values of the athletes were calculated with the help of
formulas by applying the Yo-Yo IR1 test. Obtained VO2max values were examined according
to the positions of the players. It is thought that determining whether the positions played by
the football players is related to the VO2max values will shed light on the training programs of
trainers and conditioners or the researchers who will work in the field.

When we look at the above-mentioned concepts, it is clearly seen that there are many
different elements that determine and change the performance of the football player. Knowing
the level of performance parameters of football players for trainers or conditioners is the main
guide in planning the training method to be applied.6 In this sense, determining the
performances of maximal aerobic speed (MAS), maximal sprint speed (MSS), anaerobic speed
reserve(ASR) and maximal oxygen consumption (VO2max) and revealing their relationships
between them clearly demonstrates how important our study is. The fact that there is no
research in the literature comparing the results of the MSS, MAS, ASR and VO2max according
to the positions of the football players makes the research unique.

In this context, the aim of our study is to compare the results of maximal sprint speed,
maximal aerobic speed, anaerobic speed reserve and maximal oxygen consumption according
to the positions of the football players, to determine their levels and to reveal scientific data in
order to increase their performance.
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METHOD
Research Model

The research consisted of two sessions, 48 hours apart. 91 athletes participating in the
study performed the 10 m speed test in the first session and the Yo Yo-1 test in the second
session. Athletes tried the 10 m speed test twice, and the best time was recorded. A 3-5 minute
rest was given between repetitions. The athletes applied the Yo Yo-1 test after 48 hours of rest,
and MSS, MAS, ASR, and VO2max results were calculated with the 10m speed test and Yo
Yo-1 test results. R and VO2max results were calculated with the 10m speed test and Yo Yo-1
test results.

Participants

Those who declared that they did not have any injuries playing in the Super Amateur
League in Adana and that they volunteered to participate in the study, have 5.34+1.44 years of
sports history in their branch, mean age 20.47+1.49 years, average height 1.76+0.04. m, with a
mean weight of 74.41 + 45.59 kg, a total of 91 volunteer male football players participated, and
football players who declared that they were injured or were not willing to participate in the
study were not included in the study. The athletes were informed about the study protocol, and
the amateur football players who agreed to participate in the study signed a consent form stating
the purpose and methods of the study.

Research Ethics

The procedures related to the study were prepared in accordance with the Helsinki
Declaration Principles 2008 ethical standards and the ethics committee approval of the study
was obtained from the Inonu University Health Sciences Non-Interventional Clinical Research
Ethics Committee with the decision number 2022/3627 dated 21.06.2022.

Data Collection Tools

A questionnaire form prepared by the researchers was used for the demographic
characteristics of the participants. The person in the form; age, height, weight, sports age and
Body Mass Index (BMI) data were recorded. The presence of illness, injury, surgery,
medications, allergies and nutritional status of the athletes were questioned, and the athletes
who did not have any problems were measured between 15:00 and 17:00 on a day they did not
train during the pre-competition preparation season.

10 Meter MSS Test: The maximum speed of the athletes was determined by the 10 m
sprint test. The time of passing the last 10 meters was recorded with the photocell device placed
between the 30th and 40th meters of the track, where the athlete will start running at maximum
speed on a 40 m track. The speed per hour was calculated based on the time the athlete traveled
10 m (Al Haddad, 2015).

YoYo Level 1 (YIRT-1) Test: The aerobic endurance of the football players was
determined with the YIRT-1 test. The test consists of a distance of 20+5 meters. Athletes ran
the 20 m running area placed in the test area in a round-trip way according to the YIRT-1
signals. The test starts at 10 km/h and the athlete starts running with the first signal tone. The
athlete performs the return with the second signal tone and makes the rest run in the 5-meter
area. The test is continued by increasing the running speed at each level. The test of the athlete
who missed the signal twice in a row was finished and the distance he ran was recorded.8,9 In
addition, the MAS, ASR and VO2max values of the football players were calculated from the
running distance in the YIRT-1 test and the results in the MSS using the equations in Figure 1.
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Figure 1. VO2max, MAS and ASR Equations

VO2max(Ml/dk/kg) =Distance Run (m) x 0.0084 + 36.4 °
Maximal Aerobic Speed(km/h) = 0.456250 x (Distance Run (km) + 3.617444 x 3,6 1°
Anaerobic Speed Reserve (km/h): MSS — MAS !

Statistical Analysis

Statistical analyzes were performed using the SPSS 26.0 program. The demographic
characteristics of the subjects were analyzed with descriptive statistics. Results are given as
arithmetic meantstandard deviation(x+ss). Kolmogorov Smirnov test was used to test whether
the data obtained in our study showed normal distribution. It was determined that the data
showed normal distribution and parametric tests were applied in the statistical analysis. Since
our participant group was more than two, One Way ANOVA analysis was applied to determine
the differences between the means. At the same time, Bonferroni correction was used to
determine which group caused the difference between the means. Significance level was taken
as p<0.05

FINDINGS

This section contains the results of an analysis comparing demographic characteristics,
VO2max, Maximum Aerobic Speed (MAS), Anaerobic Speed Reserve (ASR), and Maximum
Sprinting Speed (MSS) among football players across different playing positions.

Table 1. Demographic Characteristics of Football Players

Age BMI Sport Age
(year) Weight (kg) Height (m)  (kg/m2) (year)
Center X 20,50 74,76 1,79 23,06 5,41
Defender ~ Sd 144 3,59 0,05 1.40 167
. % 20,66 74.28 176 2376 5,33
Right Back o 795 4,90 0,06 1.78 173
% 2022 76.29 175 24,39 4.80
LeftBack oy (77 3,94 0,04 1.4 86
idfielder ¥ 1993 7412 173 24 47 5,31
sd 077 218 0,02 111 162
N 2023 73.89 175 23.80 5,84
Right Wing oy (g7 3,38 0,03 162 134
Leftwing 2075 71,00 174 2240 5,33
sd 1,05 5,49 0,03 3,06 143
corvard % 2121 75.90 177 23.92 5,42
sd 293 6,68 0,05 217 155
. % 20 47 7441 176 2375 5.34
sd 149 4,59 0,04 1.99 144

The mean age of the football players was 20.47+1.49 years, weight was 74.41+4.59 kg,
height was 1.76+0.04 m, sports age was 5.34+1.44 years and BMI values were 23.75+1.99
kg/m2.
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Table 2. Comparison of VOzmax Results by Position of Football Players

Position n X Sd F p Dif.

1 Center Back 12 50,10 2,08

2 Right Back 9 50,60 1,84

3 Left Back 15 51,98 2,53
VOzmax 4 Midfielder 16 52,67 2,50 142 0.9
(ml/kg/dk.) 5 Right Wing 13 51,90 3,37 ’ ’

6 Left Wing 12 50,34 3,37

7 Forward 14 50,89 4,25

8 Total 91 51,32 3,04

No significant difference was found between the VO2 max results of the football players
according to their positions (p>0.05). The findings from Table 2 suggest that midfielders exhibit
the highest average VO2max values among football positions, indicating superior aerobic
capacity, while other positions show relatively similar aerobic fitness levels with minor

variations.

Table 3. Comparison of MAS (km-h—1) Results by Position of Football Players

Position n X Sd F p Dif.
1 CenterBack 12 15,70 0,40
2 Right Back 9 15,80 0,35
3 Left Back 15 16,06 0,49
4 Midfielder 16 16,20 0,48
MAS (kmb-1) 5 piontwing 13 1605 065 143 021
6 Left Wing 12 15,74 0,65
7  Forward 14 15,85 0,83
8 Total 91 1594 0,59

No significant difference was found between the MAS (km-h—1) results of the football
players according to their positions (p>0.05). The data in Table 3 indicates that midfielders
have the highest average Maximum Aerobic Speed (MAS) among football positions,
suggesting superior aerobic endurance, while other positions demonstrate comparably close
MAS values with slight variations.

Table 4. Comparison of ASR (km-h—1) Results by Position of Football Players

Position n X Sd F p Dif.
1 Center Back 12 9,93 0,57
2 Right Back 9 10,44 0,29
3 Left Back 15 9,67 1,92
4 Midfielder 16 10,14 0,64
ASR(km-b-1) 5 pishtwing 13 1017 o077 184 010
6 Left Wing 12 9,13 0,50
7  Forward 14 9,95 1,31
8 Total 91 9,91 1,09

No significant difference was found between the ASR (km-h-1) results of the football
players according to their positions (p>0.05). The findings from Table 3 suggest that
midfielders have the highest average Maximum Aerobic Speed (MAS) among football
positions, indicating superior aerobic endurance, while other positions show relatively similar
aerobic fitness levels with minor variations.
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Table 5. Comparison of MSS (km-h—1) Results by Position of Football Players
Position n X Sd F p Dif.

1 CenterBack 12 19,71* .86

2 RightBack 9 20,39 1,35
3 Left Back 15 23,23 6,00
4  Midfielder 16 21,35 2,11

MSS (kmh-1) 5 pightwing 13 2116 237 261 0027 1-5%

6 Left Wing 12 23,80 2,40
7 Forward 14 21,26 3,12
8 Total 91 21,63 3,35

A significant difference was found between the MSS (km-h-1) results of the players
according to their positions, between the Left-wing players and the Center back players
(p<0.05). Findings in Table 5 indicate a statistically significant difference in Maximum
Sprinting Speed (MSS) between the Center Back and Right-Wing positions in football players.
The p-value of 0.02* suggests that this difference is not due to random chance but is statistically
meaningful, with Right Wing players having higher MSS values compared to Center Backs
players. This highlights the distinct physical demands and roles of these positions on the field,
with Right Wingers players requiring potentially greater sprinting capabilities.

DISCUSSION

This study was carried out to compare the MAS, ASR, MSS and VO2max results of
football players playing in different positions according to the positions. A total of 91 football
players with a mean age of 20.47+1.49 years, a weight of 74.41+4.59 kg, a height of 1.76+0.04
m, and a sports age of 5.34+1.44 years participated in the study.

Comparison of ASR (km-h-1) Results by Position

There was no significant difference between the VO2max (ml/kg/min) results of the
athletes participating in our study and the positions they played. When the VO2max
performances of the players are examined, the central defenders are 50.10+2.08, the right wing
defenders 50.60+1.84, the left wing defenders 51.98+2.53, the central midfielders 52.67+2.50,
right wing players 51.90+3.37, left wing players 50.34+3.37 and strikers 50.894+4.25
ml/kg/min. It has been found that the players who have good VO2max values from the positions
participating in our research are the players who play in the central midfield area. Tonnessen et
al. (2013) examined the maximum aerobic capacity of professional football players and did not
find a significant difference between the VO2max results of defender, midfielder and forward
players and the positions they played (Tonnessen, 2013). Gil et al., (2007) found no significant
difference between the VO2max results of strikers, midfielders and defenders in their study on
football players (Gil et al., 2007). Metaxas et al. (2006) found no significant difference between
the positions of the players and their VO2max results (Metaxas et al., 2006). In another study,
Soyler (2020) could not find a significant difference between the positions of football players
playing in the regional amateur league and their VO2max results (Soyler, 2020). In order to
determine the aerobic capacity of the football players playing in the Italian and Danish leagues,
Yo Yo-1 test was applied and it was stated that the players playing in the midfield covered
more distance than the defense and forward players, and accordingly their VO2max results
were higher (Mohr et al., 2003). Di Salvo et al., (2007) stated in their study that midfielders
have higher VO2max results than attacking and defensive players (Mohr et al., 2003). He also
found that midfielders have higher VO2max than other positions, noting that a player's role in
the team is related to his physiological capacity (Reilly et al., 2000). When the studies in the
literature are examined, the findings in our study are similar to each other. It was found that the
players playing in the midfield have a higher oxygen consumption capacity than the players
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playing in the defense and attack zones. Players playing in the midfield take an active role in
both defense and offense, and more effort is required to control a wider area in the game. This
situation is thought to be the reason why the VO2max values of the players playing in the
midfield are better than the players playing in other positions.

Comparison of MSS (km-h-1) Results by Position

Football is a sport in which there are intermittent linear, diagonal and change of
direction runs at different speeds due to the nature of the game, and these runs are combined
with technical and tactical skills. It is possible with a highly developed combination of
anaerobic and aerobic properties of the football players, so that the specified features can be
applied in the best way on the field (Rampinini et al., 2007; Stolen et al., 2005). Approximately
90% of the total energy used by a football player in the match comes from aerobic metabolism
(Bangsbo, 1994). Aerobic capacity is an important factor in the recovery of athletes between
high-intensity workouts and, accordingly, delaying the onset of fatigue (Tomlin & Wenger,
2001). Enhanced aerobic capacity is often defined as VO2max. This is very important for
estimating aerobic capacity, but it may not be valid in sports where there is a continuous high
tempo run alone, such as football. During the competition, players are required to perform
higher intensity runs and sprints at a higher competitive level with a rapid recovery (Mendez-
Villanueva et al., 2010; Dupont et al., 2004; Helgerud et. al., 2001; Helgerud et al., 2007). This
depends on the athlete's speed at maximum oxygen consumption (MAS). MAS is known as
running speed in VO2max (Berthoin et al., 1994)

There was no significant difference between the MAS (km-h-1) results of the athletes
participating in our research and the positions they played. When the MAS performances of the
football players are examined, it is seen that the central defenders are 15.70+0.40, the right-
wing defenders 15.80+0.35, the left wing defenders 16.06+0.49, the central midfielders
16.20+0. 48, right wing players 16.05+0.65, left wing players 15.744+0.65 and strikers
15.85+0.83 km-h-1. When the literature was examined, studies examining the MAS values of
football players according to positions could not be found. However, when studies with football
players were examined, Rowan et al., (2019) found the average MAS values of young football
players to be 4.38+0.26 m/s (13.14+0.93 km/h). Gonzalez-Badillo et al., (2015) found the MAS
value of the football players in the Spanish youth team as 4.5 m/s (16.20 km/h). In another
study, the MAS value of young Brazilian football players was found to be 4.6 m/s (16.56 km/h)
(Teixeira, et. al., 2014). The values obtained in these studies and the values in our study are
similar to each other. The fact that football players perform high-intensity repetitive runs can
change the outcome of the match. Therefore, the runs that the athletes can maintain at maximum
oxygen consumption levels will affect the level of efficiency in the field. In addition, in our
research, the MAS values of the players playing in the midfield were found to be higher than
the players playing in the defense and attack zones. Players playing in the midfield play the
game in two ways (defense-offensive). In addition, when the field is parceled out, the largest
area in terms of playing field falls to the midfielders. In this case, it requires the players playing
in the midfield to run more. Activities such as starting attacks, overlapping, contributing to the
attack, counter-attacking and concluding, etc. in offense, and catching with few people in
defense, one-on-one combat, pressure level are possible with high-intensity runs. This can be
considered as the reason why the players playing in the midfield have higher MAS values than
the attacking and defensive players, since the display of these skills is realized by running
continuously at the VO2max level.

Comparison of ASR (km-h-1) Results by Position

There was no significant difference between the ASR (km-h-1) results of the athletes
participating in our research and the positions they played. When the ASR performances of the
players were examined, the central defenders were 9.93+0.57, the right wing defenders
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10.44+0.29, the left wing defenders 9.67+1.92, the central midfielders 10.14+0.64. , was found
to be 10.17+0.77 for right wing players, 9.13+ 0.50 for left wing players and 9.95+1.31 km-h-
1 for strikers. The concept of ASR is defined as a new concept in sports sciences. The athlete's
anaerobic speed reserve (ASR) is typically defined as the difference between Maximum sprint
speed (MSS) and running speed (MAS) in VO2max. ASR can be broadly defined as a
combination of both Maximum aerobic and anaerobic energy capacities (Bundle, et al., 2012).
When we examine the ASR, it is seen in the activities that take place above the MAS value of
the athlete. Accordingly, it can be said that the athlete appears in the activities performed in the
supramaximal load in the MAS during the game (Bundle, et al., 2012). Changes in the game
structure of football have increased the pace of the game. In the game, the athlete must perform
activities at maximal load and above due to offense and defense. Research examining ASR is
limited in the literature. In the only study in the literature, Ortiz et al. (2018) compared the
ASRs of football players according to their positions According to the findings of the research,
although there is no difference between the positions, the defensive players (12.7+1.4) attacking
(12.6+1.5) and midfielders (12.4+1.3) with a slight difference. He stated that he had a higher
level of ASR than players playing in his region. This finding is similar to the result of our study.
Although there was no significant difference in this study, the ASR values of the right defenders
were found to be higher than the players playing in other positions, albeit with a small
difference. Our findings show that right wing defenders have a higher ASR than other players,
but the tactical situations associated with different positions likely change the rate of ASR
available to players.

Comparison of MSS (km-h-1) Results by Position

According to the positions of the athletes participating in our research, a significant
difference was found between the MSS (km-h-1) results between the left-wing players and the
central defense players in favor of the Left-Wing players (p<0.05). While the MSS of the left-
wing players was found to be 23.80+2.40 km-h-1, it was found to be 19.71+0.86 km-h-1 for the
central defenders. In their study, Al Haddad et al., (2015) found that among all young football
players between the ages of U13-U17, the players playing in the attack/wing area were faster
than those playing in the defense and midfield areas. Malina et al., (2005) found in a study they
conducted that attacking/wingers were faster than defensive players. In another study, Gil et
al., (2007) similarly stated that attacking/wingers are faster than defensive players. In some
other studies, it has been found that offensive/wingers are faster than defenders or midfielders
(Mendez-Villanueva et al., 2013; Sporis et al., 2009; Boone et al., 2012) It can be said that the
reason why the wingers in our research are faster than the defenders is due to the fact that fast
players are involved due to the tactical expectations of the game, unlike other positions,
especially in these regions.

Conclusion

When the MSS results of the football players playing in different positions were
examined, a significant difference was found between the MSS values of the left-wing players
and the defenders. However, although there was no significant difference in performance in
MAS, ASR and VO2max results, it can be said that midfielders are better in MAS and VO2max
results, and right-wing defenders are better in ASR. Depending on the development in football,
the tactical needs associated with football players playing in different positions likely change
the ratio of MAS, ASR, MSS and VO2max values available to players. The anaerobic and
aerobic conditions that occur due to the nature of the game reveal the necessity of analyzing
the running profiles of the football players in terms of ASR. Determining the ASR values of
the players, determining the running profile and training them in line with this profile can be
effective in increasing the competition level of the team and the players, and in the development
of defense and attack techniques.
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Recommendation

It is thought that the results obtained from the study will contribute to the literature. The
differences in physical, physiological and motoric characteristics of athletes between positions
can guide coaches in player selection. It is thought that similar studies can be conducted to
evaluate the physical, physiological and motoric characteristics between positions in different
team sports.

Limitations

This study is limited to football players between the ages of 19-22 who play football in
the Super Amateur League in Adana. At the same time, male football players who had played
football for at least 4 years, who declared that they did not have any injuries or health problems
and agreed to participate in the study voluntarily, were included in the study.
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