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INTRODUCTION
In soccer, various training methods are implemented that produce 
differing physical stimuli and monitoring these external load demands 
is widely adopted at different levels due to its significant role in provid-
ing neuromuscular stimulation and facilitating physical adaptations [1]. 
This strategy enables coaches and practitioners to better plan, adjust, 
and assess a team’s training to enhance performance, operating under 
the belief that a blend of training stimuli and ample recuperation will 
enhance adaptation to training and improve physical fitness and per-
formance [2, 3]. On the contrary, inadequate training or insufficient 
recovery can potentially lead to an increased risk of injury/illness and 
a decline in physical readiness [4, 5]. To mitigate these negative con-
sequences, it is crucial to monitor players’ training/match load to inform 
the programming and adaptation of training and recovery processes [6].
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Regarding the comparison of different divisions, previous research 
analyzed the match running performance among the FA Premier 
League, now the English Premier League (EPL), English Champion-
ship (second division, ECL), and League One [7]. This research found 
that the players in the first division (Premier League) covered less 
total distance and had lower high-intensity running distances than 
those in the lower leagues (ECL and League One). Another similar 
study compared the EPL and ECL and found that players of the sec-
ond division covered more total distance, high-intensity running dis-
tance and sprint-intensity actions than players of the first division [8]. 
However, contrasting results were found when examining data from 
the first and second divisions of Spain, where first division teams 
covered more total, high-intensity and very high-intensity distances 
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consists of 46 matches, 23 home and 23 away, across the same 
duration and calendar period. The study team was promoted from 
the ECL at the end of season 2020–21, thus the data examined 
consisted of two ECL seasons and two seasons from the EPL.

A non-probabilistic sampling strategy was adopted to select the 
participants. The focus of the study was on meticulously monitoring 
the training load of players during all training sessions. Throughout 
the entire observation period, spanning from 2019-20 to 2022-23, 
consistent player monitoring strategies were implemented without 
any intervention or interference from the researchers in the team’s 
training processes.

Participants
Data from 46 1st team outfield soccer players (age 24.6 ± 5.9 years, 
weight 74.6 ± 7.8 kg, height 1.79 ± 0.09 m) from an English profes-
sional club during the complete seasons 2019-20 to 2022-23 sea-
sons were included. The inclusion criteria for the study have been 
previously applied [19] and included: (i) listed on the roster of the 
1st team squad of the English club at the start of each study season, 
(ii) trained regularly, (iii) participated in at least 80% of training ses-
sions and matches, (iv) did not use dietary supplements during the 
study, and (v) did not participate in another training program along 
with this study. Additionally, the exclusion criteria for the study have 
also been previously employed [19] and included: (i) long-term (three 
months or longer) injury, (ii) joining the team late in any of the study 
seasons, (iii) goalkeepers, due to the different variations in the phys-
ical demands with outfield players [21].

Players were assigned to a specific position as running demands 
for these differ significantly. The methodology to differentiate special-
ized positions was adapted from previous research [22]. As various 
situational factors have an influence on the style of play that can be 
modulated by different tactical roles [23], context was considered 
whilst using a player’s average position in an attempt to determine 
a player’s relevant tactical role in the team [24]. All participants ex-
amined were classified based on their regular playing position at the 
start of each season and remained consistent throughout each study 
season: centre-backs (n = 13), full-backs (n = 6), centre midfielders 
(n = 15), attacking midfielders (n = 8), and centre forwards (n = 4). 
All data collected resulted from normal player monitoring procedures, 
nevertheless, written informed consent was obtained from all partic-
ipants. The study was conducted according to the requirements of the 
Declaration of Helsinki and was approved by the local Ethics Com-
mittee of Cardiff Metropolitan University and the English profession-
al club from which the participants volunteered [25]. To ensure con-
fidentiality, all data were anonymized prior to analysis.

Training data
Training data were collected over a four-year consecutive period from 
the 2019–20 to the 2022–23 competitive seasons. Only team pitch-
based training sessions were included for analysis. All other sessions, 
individual training sessions, recovery sessions, and rehabilitation 

than second division teams [9, 10]. Similarly, another study exam-
ining Norwegian football showed higher total and high-intensity dis-
tances in first league teams when compared with lower divisions [11]. 
Thus, the recent studies (≥ 2019) support higher values for first di-
vision teams of Spain and Norway, while older research showed the 
opposite. Therefore, considering data from elite English teams, un 
update is warranted.

Given the distinct physiological demands of each playing posi-
tion, external load measures also exhibit variations across different 
playing positions over a competitive season. In the existing litera-
ture, the influence of mediating factors on load, such as playing po-
sition, has been thoroughly assessed in the context of professional 
soccer in the EPL and Spanish First League (LaLiga) [12, 13]. For 
instance, recent studies have observed that central midfielders, in 
contrast to attackers and defenders, tend to cover greater total dis-
tances at low and medium intensities, as well as moderate-intensi-
ty acceleration distances, among elite EPL [14] and Spanish First 
Division [15] soccer players. Additionally, the available evidence spe-
cifically highlighted that wide attackers and wide defenders have 
shown the highest performance in terms of very high-speed running, 
high-intensity acceleration, and sprinting distances due to the per-
petual attacking and defensive functions in the EPL [14]. Further-
more, in a study assessing the position-specific development of phys-
ical performance parameters over a seven-season period in the EPL, 
it was found that wide and forward positions increased the distance 
covered at high-intensity and in sprinting more than central defend-
ers and central midfielders [16].

Moreover, it is relevant to highlight that competitive match-play 
is a dominant component of the physical load completed by soccer 
players in a training microcycle [17] and constitutes the most im-
portant weekly session. Thus, when planning training sessions, per-
formance improvements and lowering injury risk should be major 
factors, while reference values of match data from various leagues 
can support this process [18]. In addition, training prescription must 
consider the level [19] and different playing positions [20].

Given the diverse coaching philosophies ingrained in contempo-
rary elite soccer, it becomes evident that additional research is nec-
essary to enrich our understanding of how training workloads in soc-
cer are structured throughout seasonal cycles or consecutive 
seasons [13, 19]. Thus, the aims of this study were to: compar train-
ing sessions between the EPL and ECL and examine differences be-
tween playing positions. The study hypothesis was that the EPL will 
present higher values than the ECL during training [19].

MATERIALS AND METHODS 
Study design
This research employed a rigorous four-year longitudinal study design 
to investigate a male professional team. The study team competed 
in the EPL and ECL during the study period. The EPL comprises of 
38 matches, 19 home and 19 away across a 10-month season, 
commencing in August and completing in May. While the ECL 
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training sessions were excluded [19, 26]. The planning of all soccer 
content was cyclical in nature and reflective of modern methods of 
periodization in elite soccer and thus the external physical load ex-
perienced by players was undulating across a micro-cycle leading to 
match-play. The number of days between matches differed [19, 27] 
and training sessions in elite soccer micro-cycles have recently been 
classified based on days prior to a match (MD minus (-)) or post-
match (MD plus (+)) [12, 19]. All training sessions were integrated 
to include technical, tactical, physical and mental components. All 
players completed one or two strength and power gym-based sessions 
per micro-cycle incorporating upper and lower body and core exer-
cises, although these sessions were not included in the analyses as 
mentioned earlier [19, 26]. All running training data was collected 
at the club’s official training facility.

Players only participated in official competitive league matches 
during a micro-cycle and thus the structure of the training days was 
standardized across all seasons. The first day post-match (MD+1) 
were generally a day off and therefore no GPS data was available. 
Additional fitness sessions for non-starters were limited to the im-
mediate post-match period and GPS data was collected but not in-
cluded in the study analysis. The start of the next MD micro-cycle 
was MD-5, five days prior to competition, and targeted compensa-
tion training for the non-starters from the previous match and on-
field recovery for the starting players. Four days pre-match (MD-4) 
focussed on drills designed to develop players’ strength, power and 
ability to repeatedly produce explosive actions. This session was de-
vised to improve technical and tactical understanding when ‘out-of-
possession’ whilst developing the necessary physical qualities to pro-
duce high accelerations and decelerations without decrement. 
Individual and unit (defence, midfield, attack) practices followed by 
positional games and small-sided games with goalkeepers in restrict-
ed pitch dimensions were delivered. When delivered, three days pre-
match (MD-3) aimed to tactically prepare players when ‘in-posses-
sion’ whilst developing position-specific high-intensity and sprint 
running capabilities. Practices entailed full-pitch attacking tactical 
patterns (10 v 0, 10 v 4) and large numbered games regularly con-
cluding in 11 v 11 format (> 8 v 8 plus goalkeepers). The structure 
of MD-2, two days prior to the match, concentrated on repeating 
technical-tactical information at low-intensity in various functional 
pitch areas and dimensions and thus was regarded as an ‘under-
loaded’ session considering all key GPS metrics. This session includ-
ed position-specific passing patterns and then divided players into 
unit-specific drills for defending or attacking. The final session of the 
weekly micro-cycle, MD-1, was standardized with no variety and 
drills intended to provide neural stimulation to players whilst also fi-
nalizing tactical situations and set-plays. In micro-cycles where two 
matches were played (i.e. Saturday and Tuesday), the micro-cycle 
structure altered to the following: MD+1 off-feet recovery for start-
ing players and compensation training for the non-starters; 
MD+2 would replicate a standardized MD-1 without any explosive 
actions (shooting, short sprints). For the purposes of this study, the 

tactical periodization approach and subsequent training load from 
all MD-5, MD-4, MD-3, MD-2, and MD-1 training sessions per-
formed across the 2019-20 and 2022-23 seasons were examined. 
For study reliability and validity, only data from players who per-
formed the full session have been included, withdrawing data from 
players whose training load was manipulated due to fatigue man-
agement or injury [19]. A total number of 840 team training days 
and 65,219 training data points, that were drills performed by play-
ers within training sessions, were examined.

Data Collection
Physical data were consistently monitored across four study seasons 
during all training sessions using a 18 Hz Global Positioning System 
(GPS) technology tracking system (Apex Pod, version 4.03, 50 gr, 
88 × 33 mm; Statsports; Northern Ireland, UK) that has been pre-
viously validated in a student population for tracking distance cov-
ered and peak velocity during simulated team sports and linear 
sprinting [28]. All devices were activated 30-minutes before data 
collection to allow the acquisition of satellite signals and to syn-
chronize the GPS clock with the satellite’s atomic clock [29]. Quan-
tifying the devices’ accuracy indicated a 2.5% estimation error in 
distance covered, with accuracy improving as the distance covered 
increased and the speed of movement decreased [30]. To avoid 
inter-unit error, each player wore the same device during the study 
period [31], although the present GPS system has previously re-
ported excellent inter-unit reliability [32]. Specifically designed vests 
were used to hold the devices, located on the player’s upper torso, 
and anatomically adjusted to each player, as previously de-
scribed [33]. The GPS signal quality and horizontal dilution of 
position was connected to a mean number of 21 ± 3 satellites, 
range 18–23, while HDOP across all seasons was 1.3. On comple-
tion of each session, GPS data were extracted using proprietary 
software (Apex, 10 Hz version 4.3.8, Statsports Software; Northern 
Ireland, UK) as software-derived data is a more simple and efficient 
way for practitioners to obtain data in an applied environment, with 
no differences reported between processing methods (software-
derived to raw processed) [34]. The dwell time (minimum effort 
duration) was set at 0.5 s to detect high-intensity running and 1 s to 
detect sprint distance efforts, in-line with manufacturers recom-
mendations and default settings to maintain consistent data pro-
cessing [35]. Furthermore, the internal processing of the GPS units 
utilized the Doppler shift method to calculate both distance and 
velocity data which is shown to display a higher level of precision 
and less error compared with data calculated via positional differ-
entiation [35].

Relative distances covered per minute (m/min) in the following 
categories: total distance (m), high-speed running (HSR) distance 
(m; total distance covered 5.5–7 m/s); sprint distance (m; total dis-
tance covered > 7 m/s); high metabolic load distance (HMLD) (m; 
the total amount of HSR, coupled with the total distance of accel-
erations (> 3 m/s2) and decelerations (< -3 m/s2)) were examined 
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and were not assumed, was conducted to identify the differences in 
training demands between leagues for each position.

Effect size (η2) values and Cohen’s d values (d) are also reported 
for significant results. η2 values in the range 0–0.0099 are consid-
ered insignificant effect sizes, 0.0100–0.0588 as small effect siz-
es, 0.0589–0.1379 as medium effect sizes, and values greater than 
0.1379 as large effect sizes. Cohens d effect size magnitudes were 
interpreted using the following classifications: trivial < 0.19; small 
0.2–0.59; 0.6–1.19 moderate; 1.2–1.9  large; 2.0–3.9  very 
large; > 4.0 extremely large [37]. All significance values were ac-
cepted at p < 0.05 and all statistical procedures were conducted 
using JASP (version 0.18) for Macintosh.

RESULTS 
Results of the two-way ANOVA for each GPS metric are reported in 
Table 1 (mean ± SD) and Figure 1. There was a significant interaction 
effect between position and league for all GPS metrics (p < 0.001; 
η2 = 0.001–0.003), except for relative HSR distance, sprint distance, 
and sprint efforts (p  >  0.05). Centre-backs and attacking 

and have been reported based on previous studies [36]. The HMLD 
variable refers to the distance covered with a power consumption 
above 25.5 W/kg. This value corresponds to running at a constant 
velocity of 5.5 m/s or 19.8 km/h on grass. The number of HML ef-
forts (number of efforts performed above 25.5 W/kg), sprint efforts 
(total number of sprints performed > 7 m/s), accelerations (> 3 m/s2 
with minimum duration of 0.5 s) and decelerations (< -3 m/s2 with 
minimum duration of 0.5 s) were also examined.

Statistical Analysis
Descriptive data (mean ± SD) were determined for all GPS variables 
of interest for position (centre-backs, full-backs, centre midfielders, 
attacking midfielders, and centre forwards) and league (EPL, ECL). 
Homogeneity of variance was assessed via Levene’s statistic and, 
where violated, Welch’s adjustment was used to correct the F-ratio. 
Multiple two-way (5 × 2) analysis of variance (ANOVA’s) were con-
ducted across all GPS variables to determine the interaction effects 
between position and league. Post-hoc analysis, using either Bonfer-
roni or Games-Howell post-hoc analyses, where equal variances were 

TABLE 1. Descriptive statistics for relative distances covered for each position in training sessions during the English Premier League 
compared to English Championship seasons.

  
Premier League Championship

Effect Size 
(Cohen’s d)

Significance  
(p value)

Main and Interaction Effects

Relative Distance
(m/min)

CB 81.84 ± 33.93 74.14 ± 32.72 0.167  < 0.001 Position p < 0.001

FB 85.80 ± 34.35 78.25 ± 34.76 0.164  < 0.001 League p < 0.001

CM 88.86 ± 36.28 78.90 ± 38.86 0.216  < 0.001

AM 84.37 ± 33.56 75.87 ± 34.48 0.185  < 0.001 Position*League p < 0.001

CF 77.59 ± 31.98 74.78 ± 32.95 0.089 0.017   

Relative HSR
Distance (m/min)

CB 5.05 ± 14.25 3.82 ± 11.02 0.097  < 0.001 Position p < 0.001

FB 6.00 ± 12.74 5.48 ± 17.25 0.040 1.000 League p < 0.001

CM 5.17 ± 12.12 4.62 ± 5.17 0.044 0.260

AM 5.76 ± 12.44 4.67 ± 10.84 0.086 0.002 Position*League p = 0.138

CF 4.94 ± 11.99 4.47 ± 11.15 0.038 1.000   

Relative HMLD
(m/min)

CB 16.87 ± 15.71 14.00 ± 13.61 0.176  < 0.001 Position p < 0.001

FB 19.36 ± 15.74 15.58 ± 19.64 0.232  < 0.001 League p < 0.001

CM 19.56 ± 15.28 15.81 ± 19.56 0.230  < 0.001

AM 19.04 ± 14.98 15.51 ± 14.13 0.216  < 0.001 Position*League p < 0.001

CF 15.56 ± 13.76 14.81 ± 14.11 0.046 1.000   

Relative Sprint
Distance (m/min)

CB 0.36 ± 2.45 0.40 ± 2.73 -0.016 1.000 Position p < 0.001

FB 0.44 ± 2.25 0.59 ± 3.94 -0.058 0.588 League p < 0.001

CM 0.34 ± 2.22 0.46 ± 0.34 -0.047 0.149

AM 0.29 ± 1.80 0.44 ± 3.14 -0.060 0.207 Position*League p = 0.588

CF 0.25 ± 1.74 0.34 ± 2.32 -0.035 1.000   

Note: CB = centre-back; FB = full-back; CM = centre midfielder; AM = attacking midfielder; CF = centre forward; HSR = high-
speed running; HMLD = high metabolic load distance
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Findings revealed a significant main effect for position for all GPS 
metrics (p < 0.001; η2 = 0.001–0.005). Post-Hoc analysis con-
firmed that centre midfielders covered more distance per minute than 
all other positions (p < 0.001, d = 0.040–0.167), while full-backs 
and attacking midfielders also covered more than centre-backs and 
centre forwards (p < 0.001–0.018, d = 0.041–0.127). For HSR 
per minute, full-backs covered more than centre-backs, centre mid-
fielders and centre forwards (p < 0.001, d = 0.067–0.103), while 
attacking midfielders also covered more than centre-backs (p < 0.001, 
d = 0.061). Attacking midfielders, centre midfielders, and full-backs 
covered more HMLD per minute than centre-backs and centre for-
wards (p < 0.001, d = 0.113–0.153). Attacking midfielders, cen-
tre midfielders, and full-backs covered more HML efforts per minute 
than centre-backs and centre forwards (p  <  0.001–0.013, 
d = 0.061–0.229). Full-backs covered more sprint distance per min-
ute and completed more sprints per minute than all other positions 
(p < 0.001, d = 0.054–0.098). Attacking midfielders, centre mid-
fielders and full-backs covered more accelerations and decelerations 
per minute than centre forwards (p < 0.001–0.003, d = 0.053–0.134).

midfielders covered more total distance, HSR distance, and HMLD 
per minute, and completed more HML efforts, accelerations, and 
decelerations per minute in training sessions during the EPL compared 
to the ECL (p < 0.001–0.002; d = 0.086–0.340). Centre midfield-
ers and full-backs completed more total distance and HMLD per 
minute, and completed more HML efforts, accelerations, and decel-
erations per minute in EPL training compared to the ECL (p < 0.001; 
d = 0.164–0.325). Finally, centre forwards covered more total dis-
tance per minute in training sessions in the EPL compared to the 
ECL (p = 0.017; d = 0.089).

There was also a significant main effect for league for all GPS 
metrics (p < 0.001; η2 = 0.001–0.009), with EPL training ses-
sions resulting in greater total distance per minute, HSR distance 
per minute, HMLD per minute, and number of HML efforts, accel-
erations, and decelerations per minute compared to training in the 
ECL (p < 0.001; d = 0.061–0.224). Sprint distance per minute 
and the number of sprints per minute were higher in the ECL train-
ing sessions compared to the EPL (p < 0.001, d = 0.043; p = 0.003, 
d = 0.031, respectively).

FIG. 1. Descriptive statistics for relative explosive efforts per minute for each position in training sessions during English Premier 
League compared to Championship seasons (mean ± SD). 
Note: A: HML Efforts per minute; B: Sprint efforts per minute; C: Accelerations per minute; D: Decelerations per minute; *Indicates 
significant differences between leagues (p < 0.05); HML: High metabolic load.
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DISCUSSION 
The main findings from the present study showed higher training 
values in the EPL compared to the ECL with the exception of sprint 
(both in distance and efforts) that showed higher training values in 
the ECL (sig-nificant differences, although effect sizes were trivial).  
When comparing player positions, loading pattern varied between 
metrics.

The results of the present study showed higher values during the 
EPL season compared with the ECL season, which contradicts older 
research in an English team [7, 8] but is in line with previous stud-
ies that examined first and second division Spanish [9, 10] and Nor-
weigan [11] teams and found higher load demands in first divi-
sion teams. This may partly be attributed to the first division league 
requiring a higher physical capacity and consequently, higher match 
running capacity [38]. Another explanation may be related to the 
playing formation implemented by the first division teams that may 
require higher external loads [39], although this variable was not ad-
dressed in the present study. However, previous studies [7–11] ana-
lyzed match data that was not examined in the present study that 
only included training data. Nonetheless, considering that match-play 
is regarded as the most important session of the training week with 
the highest load [17], training session design should understand and 
utilize match data values as a reference. Thus, higher training loads 
would be expected in the EPL when compared with the ECL [20].

In addition,  recent research compared senior (first team) and 
U-18 soccer players from the same EPL team and reported higher 
high-intensity (5.5–7 m/s) and sprint (> 7 m/s) values for first team 
players compared with U-18 [19]. Furthermore, U-18 players cov-
ered higher total distance than first team players that may be asso-
ciated with the lower competitive level of the U-18 players [19]. 
However, contrasting results were found in a recent study that com-
pared first and U-18 soccer players from the same Scottish Premier 
team and found no differences in external load measures between 
groups [18]. Although, these studies had different designs to the 
present research and U-18 soccer players were examined, while the 
current study investigated the same senior (first team) players com-
peting in the EPL and ECL (> 18 years) [18, 19].

As previously mentioned, a minor exception was found in sprint-
ing, both in distance and efforts. However, it should be acknowl-
edged that differences in sprint distance, efforts and relative dis-
tances were trivial, although statistically significant. This may partly 
be explained by the very large number of drills examined. More-
over, in both leagues there was a very small amount of sprint dis-
tance (0.3–0.4 m/min) and sprint efforts (0.02 efforts/min) dur-
ing the examined training sessions (see Figure 1B). This may 
possibly be linked to sprint distance being equal to zero in drills, 
and thus can also be highlighted as a limitation. Furthermore, in-
deed style of play and team formation were not considered in the 
present study and recently a study that examined EPL players 
showed that formation and possession can have a significant im-
pact on total distance, HSR, and HMLD [40]. Although these 

contextual factors lead to speculation that may partly explain the 
current results, however more research is warranted to confirm this 
notion.

Considering playing position, the usual trend of higher total dis-
tance values for centre midfielders was confirmed. This position 
was followed by full-backs and attacking midfielders. The same 
scenario occured for HML distance and efforts. Moreover, full-backs 
showed higher values for HSR, accelerations and decelerations and 
were followed by attacking and central midfielders. Full-backs also 
showed higher values of sprinting, both distance and efforts and 
were followed by centre-backs and centre midfielders. The present 
results were similar to those reported in a recent systematic review 
although some differences were evident. For example, wide mid-
fielders, although not examined in the present study, and centre 
forwards covered greater running distances (> 14 km/h), while 
central midfielders performed a higher number of accelerations and 
decelerations [41]. However, it is relevant to highlight that the play-
ing position findings are associated with the differing tactical roles 
within the team, particularly when defending and attacking. Spe-
cifically, the general trend of this study showed higher values for 
centre midfielders, full-backs and attacking midfielders that can 
be associated with covering a larger action zone in both training 
and matches [42]. Therefore, a fundamental attribute for these po-
sitions is a higher aerobic capacity than other positions such as 
central-backs and centre forwards [43].

Practical Applications, Limitations and Future Perspectives
Considering practical applications, it may be suggested that the EPL 
training was more demanding than the ECL with the exception of 
sprint measures. This information is relevant for ECL coaches and 
performance staff to obtain knowledge on the training load values 
performed in the EPL. Similarly, for EPL coaches and staff these 
findings may support training design to maintain EPL status and 
avoid relegation to the ECL. Furthermore, sports scientists may utilize 
the findings of the current study to design position-specific physical 
conditioning training and individualized recovery sessions [44], whilst 
considering league standard and position. Finally, to aid practitioners 
design more effective training, contextualizing key physical demands 
with tactical structure may be of great benefit.

Despite the findings of the current study, there are some limita-
tions that should be listed. As mentioned, style of play and playing 
formation were not considered and might possibly explain some of 
the current study findings. Moreover, the evolution of the team across 
the four seasons would provide additional knowledge for coaches 
and performance staff. For instance, it could reveal evolution in terms 
of external load according to possession classification, playing style 
and formation [9, 40, 45]. Therefore, the aforementioned variables 
should be considered for future research. Finally, all data should be 
cautiously interpreted as only one team from the EPL and ECL was 
examined, therefore the generalization to different leagues/countries 
must be considered.
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CONCLUSIONS 
The main conclusion was associated with higher training values 
during the EPL with the exception of sprint, both in distance and 
efforts. Nonetheless, this study showed the importance of greater 
demands in HSR and sprint distances of EPL training when compared 
with ECL sessions. The values presented in this study constitute 
possible reference values that may be used by coaches, performance 
staff, or practitioners to achieve desirable competitive levels to cope 
with EPL and ECL demands. Furthermore, these findings may allow 
coaches of ECL teams to replicate such values or even increase dur-
ing specific training sessions in order to prepare players for the EPL. 
In addition, the present data provides some guidance on the differing 
physical demands placed on various positions and may support 
coaches and practitioners to design position-specific drills incorporat-
ing physical and technical/tactical strategies. Nevertheless, all pre-
sented values should be interpreted with caution since only data 
from one team was utilized.

1. Perez-Contreras J, Elgueta-Moya S, 
Villaseca-Vicuna R, Aedo-Munoz E, 
Miarka B, Merino-Munoz P. Differences in 
internal and external load between adult 
and youth soccer players in a friendly 
match. Arch Med Deporte. 2022; 
39(2):89–94. doi: 10.4190/AD/18-11.

2. Clemente FM, Martinho R, Calvete F, 
et al. Training load and well-being status 
variations of elite futsal players across 
a full season: Comparisons between 
normal and congested weeks. Physiol 
Behav. 2019; 201:123–129. 
doi: 10.1016/j.physbeh.2019.01.017.

3. Swallow WE, Skidmore N, Page RM, 
Malone JJ. An examination of in-season 
external training load in semi-professional 
soccer players: considerations of one and 
two match weekly microcycles. Int 
J Sports Sci Coaching. 2021; 
16(1):192–199. doi: 10.1177/1747 
9541211072966.

4. Gdovin JR, Galloway R, Tomasiello LS, 
Seabolt M, Booker R. External Training 
Load Monitoring and the Impact on 
Training Load Management in Collegiate 
Male Soccer Players. J Strength Cond 
Res. 2023 Jul 1; 37(7):1434–1439. 
PMID: 34149043.

5. Akyildiz Z, Nobari H, 
Gonzalez-Fernandez FT, Praca GM, 
Sarmento H, Guler AH, et al. Variations in 
the physical demands and technical 
performance of professional soccer teams 
over three consecutive seasons. Sci Rep. 
2022; 12(1):2412. 
doi: 10.1038/s41598-022-24534-7.

6. Coppalle S, Rave G, Moran J, Salhi I, 
Abderrahman AB, Zouita S, et al. Internal 
and external training load in 
under-19 versus professional soccer 

players during the in-season period. Int 
J Environ Res Public Health. 2021; 
18(2):558. 
doi: 10.3390/ijerph18020558.

7. Bradley P, Carling C, Gomez Diaz A, 
Hood P, Barnes C, Ade J, et al. Match 
performance and physical capacity of 
players in the top three competitive 
standards of English professional soccer. 
Hum Mov Sci. 2013; 32:808–821. 
doi: 10.1016/j.humov.2013.06.006.

8. Di Salvo V, Pigozzi F, Gonzalez-Haro C, 
Laughlin MS, De Witt JK. Match 
performance comparison in top English 
soccer leagues. Int J Sports Med. 2013; 
34:526–532. doi: 10.1055/s-0032 
-1327640.

9. Pons E, Ponce-Bordon JC, Diaz-Garcia J, 
Lopez del Campo R, Resta R, Peirau X, 
et al. A Longitudinal Exploration of Match 
Running Performance during a Football 
Match in the Spanish La Liga: 
A Four-Season Study. Int J Environ Res 
Public Health. 2021; 18(3):1133. 
doi: 10.3390/ijerph18031133.

10. Gomez-Piqueras P, Gonzalez-Villora S, 
Castellano J, Teoldo I. Relation between 
the physical demands and success in 
professional soccer players. J Hum Sport 
Exerc. 2019; 14:1–11. 
doi: 10.14198/jhse.2019.141.04.

11. Saeterbakken A, Haug V, Fransson D, 
Grendstad HN, Gundersen HS, Moe VF, 
et al. Match Running Performance on 
Three Different Competitive Standards in 
Norwegian Soccer. Sport Med Int. 2019; 
3:82–88. doi: 10.1055/a-0778-4423.

12. Martin-Garcia A, Diaz AG, Bradley PS, 
Morera F, Casamichana D. Quantification 
of a professional football team’s external 
load using a microcycle structure. 

J Strength Cond Res. 2018; 
32(12):3511–3518. doi: 10.1519/JSC 
.0000000000002897.

13. Kelly DM, Strudwick AJ, Atkinson G, 
Drust B, Gregson W. Quantification of 
training and match-load distribution 
across a season in elite English Premier 
League soccer players. Sci and Med in 
Football. 2020; 4(1):59–67. 
doi: 10 .1080/24733938 
.2019.1693473.

14. Abbott W, Brickley G, Smeeton NJ. 
Physical demands of playing position 
within English Premier League academy 
soccer. J Hum Sport Exerc. 2018; 
13:285–295. doi: 10.14198/jhse 
.2018.131.06.

15. Guerrero-Calderon B, Alfonso Morcillo J, 
Chena M, et al. Comparison of training 
and match load between metabolic and 
running speed metrics of professional 
Spanish soccer players by playing 
position. Biol Sport. 2022; 39:933–941. 
doi: 10.5114/biolsport.2022.117317.

16. Bush M, Barnes C, Archer DT, Hogg B, 
Bradley PS. Evolution of match 
performance parameters for various 
playing positions in the English Premier 
League. Hum Mov Sci. 2015; 39:1–11. 
doi: 10.1016/j.humov.2014.10.012.

17. Morgans R, Di Michele R, Drust B. 
Soccer Match Play as an Important 
Component of the Power-Training 
Stimulus in Premier League Players. Int 
J Sports Physiol Perform. 2018 May 1; 
13(5):665–667. doi: 10.1123/ijspp 
.2016-0412. Epub 2018 Jan 2.  
PMID: 28422525.

18. Morgans R, Bezuglov E, Orme P, Burns K, 
Rhodes D, Babraj J, et al. The Physical 
Demands of Match-Play in Academy and 

REFERENCES 



28

Ryland Morgans et al. Greater positional training demands in English Premier League

Senior Soccer Players from the Scottish 
Premiership. Sports. 2022; 10:150. 
doi: 10.3390/sports10070150.

19. Morgans R, Rhodes D, Teixeira J, 
Modric T, Versic S, Oliveira R. 
Quantification of training load across two 
competitive seasons in elite senior and 
youth male soccer players from an 
English Premiership club. Biol Sport. 
2023; 40(4):1197–1205. doi: 10.5114 
/biolsport.2023.123992.

20. Oliveira R, Martins A, 
Moreno-Villanueva A, Brito JP, Nalha M, 
Rico-González M, Clemente FM. 
Reference values for external and internal 
training intensity monitoring in 
professional male soccer players: 
A systematic review. Int J Sports  
Sci Coaching. 2022; 17(6):1506–1530. 
doi: 10.1177/1747954121107 
2966.

21. Ingebrigtsen J, Dalen T, Hjelde GH, 
Drust B, Wisloff U. Acceleration and 
sprint profiles of a professional elite 
football team in match play. Eur J Sport 
Sci. 2015; 15:101–110. doi: 10.1080 
/17461391.2014.933879.

22. Aalbers B, Van Haaren J, editors. 
Distinguishing between roles of football 
players in play-by-play match event data. 
International Workshop on Machine 
Learning and Data Mining for Sports 
Analytics; 2019: Springer.

23. Trewin J, Meylan C, Varley MC, Cronin J. 
The influence of situational and 
environmental factors on match-running 
in soccer: a systematic review. Sci Med 
Footb. 2017; 1(2):183–194. 
doi: 10.1080/24733938.2017 
.1381768.

24. Ju W, Doran D, Hawkins R, Evans M, 
Laws A, Bradley PS. Contextualised 
high-intensity running profiles of elite 
football players with reference to general 
and specialised tactical roles. Biol Sport. 
2023; 40(1):291–301. doi: 10.5114 
/biolsport.2022.102837.

25. Winter EM, Maughan RJ. Requirements 
of ethics approval. J Sports Sci. 2009; 
27:85. doi: 10.1080/0264041090277 
8559.

26. Oliveira R, Brito JP, Martins A, Mendes B, 
Marinho DA, Ferraz R. In-season internal 
and external training load quantification 
of an elite European soccer team. 
PLoS ONE. 2019; 14(4):e0209393. 
doi: 10.1371/journal.pone.0209393.

27. Stevens TG, de Ruiter CJ, Twisk JW, 
Savelsbergh GJ, Beek PJ. Quantification 
of in-season training load relative to 
match load in professional Dutch 
Eredivisie football players. Sci Med 
Football. 2017; 1:117–125. 

doi: 10.1080/24733938.2017 
.1351820.

28. Beato M, Coratella G, Stiff A, Iacono AD. 
The Validity and Between-Unit Variability 
of GNSS Units (STATSports Apex 10 and 
18 Hz) for Measuring Distance and Peak 
Speed in Team Sports. Front Physiol. 
2018; 9:1288. doi: 10.3389/fphys 
.2018.01288.

29. Maddison R, Ni Mhurchu C. Global 
positioning system: a new opportunity in 
physical activity measurement. Int 
J Behav Nutr Phys Act. 2009; 6:73. 
doi: 10.1186/1479-5868-6-73.

30. Beato M, Bartolini D, Ghia G, Zamparo P. 
Accuracy of a 10 Hz GPS unit in 
measuring shuttle velocity performed at 
different speeds and distances (5–20 M). 
J Hum Kinet. 2016; 54:15–22. 
doi: 10.1515/hukin-2016-0003.

31. Buchheit M, Simpson B, 
Mendez-Villanueva A. Repeated 
high-speed activities during youth soccer 
games in relation to changes in maximal 
sprinting and aerobic speeds. Int J Sports 
Med. 2013; 34:40–48. doi: 10.1055 
/s-0032-1323723.

32. Beato M, de Keijzer KL. The inter-unit 
and inter-model reliability of GNSS 
STATSports Apex and Viper units in 
measuring peak speed over 5, 10, 15, 
20 and 30 meters. Biol Sport. 2019; 
36:317–321. doi: 10.5114/biolsport 
.2019.86494.

33. Malone JJ, Lovell R, Varley MC, 
Coutts AJ. Unpacking the Black Box: 
Applications and Considerations for Using 
GPS Devices in Sport. Int J Sports Physiol 
Perf. 2017; 12:1–26. 
doi: 10.1123/ijspp.2016-0420.

34. Thornton HR, Nelson AR, Delaney JA, 
Serpiello FR, Duthie GM. Interunit 
Reliability and Effect of Data-Processing 
Methods of Global Positioning Systems. 
Int J Sports Physiol Perf. 2019; 
1:14(4):432–438. doi: 10.1123 
/ijspp.2018-0273.

35. Townshend AD, Worringham CJ, 
Stewart IB. Assessment of speed and 
position during human locomotion using 
nondifferential GPS. Med Sci Sports 
Exerc. 2008; 40(1):124–132. 
doi: 10.1249/mss.0b013e318159b035.

36. Tierney PJ, Young A, Clarke ND, 
Duncan MJ. Match play demands of 
11 versus 11 professional football using 
Global Positioning System tracking: 
Variations across common playing 
formations. Human Movement Science. 
2016; 49:1–8. doi: 10.1016/j.humov 
.2016.07.013.

37. Hopkins WG, Marshall SW, 
Batterham AM, Hanin J. Progressive 

statistics for studies in sports medicine 
and exercise science. Med Sci Sports 
Exerc. 2009; 41(1):3–13. doi: 10.1249 
/MSS.0b013e31818cb278.

38. Bradley PS, Archer DT, Hogg B, 
Schuth G, Bush M, Carling C, Barnes C. 
Tier-specific evolution of match 
performance characteristics in the 
English Premier League: It’s getting 
tougher at the top. J Sports Sci. 2016; 
34:980–987. doi: 10.1080/02640414 
.2015.1081583.

39. Bradley PS, Carling C, Archer D, 
Roberts J, Dodds A, di Mascio M, Paul D, 
Diaz AG, Peart D, Krustrup P. The effect 
of playing formation on high-intensity 
running and technical profiles in English 
FA premier League soccer matches. 
J Sports Sci. 2011; 29:821–830. 
doi: 10.1080/02640414.2011.561868.

40. Morgans R, Radnor J, Fonseca J et al. 
Match running performance is influenced 
by possession and team formation in an 
English Premier League team. Biol Sport. 
2024; 41(3):275–286. doi: 10.5114 
/biolsport.2024.110869.

41. Oliveira R, Martins A, 
Moreno-Villanueva A, Brito JP, Nalha M, 
Rico-González M, Clemente FM. 
Reference values for external and internal 
training intensity monitoring in 
professional male soccer players: 
A systematic review. Int J Sports Sci 
Coaching. 2022; 17(6):1506–1530. 
doi: 10.1177/17479541211072966.

42. Owen AL, Lago-Penas C, Gómez MÁ, 
et al. Analysis of a training mesocycle 
and positional quantification in elite 
european soccer players. Int J Sport Sci 
Coach. 2017; 12:665–676. 
doi: 10.1177/1747954117732530.

43. Brito J, Hertzog M, Nassis GP. Do 
Match-Related Contextual Variables 
Influence Training Load in Highly Trained 
Soccer Players? J Stren Cond Res. 2016; 
30(2):393–399. doi: 10.1519/JSC 
.0000000000001113.

44. Morgans R, Kweon D, Ryan B et al. 
Playing position and match location 
affect the number of high-intensity efforts 
more than the quality of the opposition in 
elite football players. Biol Sport. 2024; 
41(3):29–37. doi: 10.5114 
/biolsport.2024.110618.

45. Morgans R, Radnor J, Fonseca J, 
Haslam C, King M, Rhodes D, 
Zmijewski P, Oliveira R. Match running 
performance is influenced by possession 
and team formation in an English Premier 
League team. Biol Sport. 
2024;41(3):275–286. doi: 10.5114/
biolsport.2024.135414

Articles published in the Biology of Sport are licensed under an open access Creative Commons CC BY 4.0 license.


