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ABSTRACT: This study examined relationships between running load, possession metrics, and team success
(points per game (PPG)), across five English Premier League (EPL) seasons (2019/20-2023/24). Comparison of
running and possession demands when facing top six (T6) versus lower-ranked (7-20) opponents was also
explored. Analysis of 1675 matches, using Second Spectrum® optical tracking system, to measure running load
variables (total distance (TD), high-intensity distance (HID), high-speed running (HSR), sprint distance (SprD),
expressed as totals, in-possession per minute (TIP), out-of-possession per minute (TOOP), and TOOP/TIP ratios.
Pearson’s correlations assessed relationships between running load, possession, ball-in-play (BiP), and PPG.
Differences between T6 and lower-ranked teams were assessed using Wilcoxon rank-sum tests. PPG correlated
very largely with possession (r = .74, p < 0.001), and largely with TOOP/TIP ratios and BiP (r = .50-.65,
p < 0.001). Moderate positive correlations with PPG were observed with TOOP metrics (r = .34-.45, p < 0.001),
while SprD showed a small positive relationship (r = .25, p=0.01). TIP metrics correlated negatively with PPG
(r = —22 to —.57, p = 0.001-0.023). Against T6 teams, clubs ran more in total and TIP (ES = 0.11-0.41,
p < 0.02), but less TOOP and lower TOOP/TIP ratios (ES = —0.11 to —0.54, p < 0.006), alongside reduced
possession (ES = —0.96 to —1.04, p < 0.001) and PPG (ES = -0.61 to —0.66, p < 0.001). EPL success is very
largely associated with possession and greater out-of-possession running, while in-possession running relates
negatively. Only SprD correlated with PPG, suggesting total running load is less influential than possession and
defensive running efficiency.
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Understanding performance in elite football requires integrating tech-
nical, tactical, and physical components, as match outcomes emerge
from the interaction of these factors [1-3]. Modern match analysis
therefore increasingly emphasises the contextual interpretation of
running performance; how, when, and why players produce physical
actions within specific tactical situations [3] and how it may impact
team success [4].

When a team has possession of the ball in football, it must use
possession efficiently to create scoring opportunities. Research con-
sistently indicates that possession distinguishes top-performing teams
from lower-ranked ones in competitive football [5-7]1. Across major
European leagues, higher-ranked teams consistently exhibit greater
possession [8], leading to more attempts on goal [9], increasing the
chances of successful match outcome [10]. Possession also reflects

broader tactical intentions: stronger teams often sustain longer at-
tacking phases, whereas weaker teams frequently concede posses-
sion to protect space nearer their own goal by adopting deeper de-
fensive blocks [11]. However, possession alone offers only partial
insight into performance without considering the physical and tacti-
cal actions that underpin it.

Running load outputs in the English Premier League (EPL) have
been reported to be increasing [12-13]. Yet physical output alone
does not fully explain team success, and small-to-moderate associ-
ations between running load and performance [4, 14] suggest that
the value of physical actions is heavily shaped by tactical context [4].
Contextual analyses have further shown that high-speed running
(HSR) out-of-possession is sensitive to opponent ranking and match
location, decreasing as ranking difference increases and increasing
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during away matches [3]. Therefore, a holistic approach that inte-
grates technical, tactical and physical elements is essential [15].
Several studies have therefore examined running with and without
the ball. Higher possession teams tend to cover greater high-inten-
sity distance (HID) when in-possession [16] and running with the
ball has been linked to higher league ranking in multiple European
leagues [17-19]. Conversely, successful teams in UEFA Champions
League matches have been shown to exhibit higher running intensi-
ties out-of-possession than in-possession [20], suggesting that de-
fensive and transitional running behaviours may be more indicative
of team effectiveness.

A key limitation of existing research is that most studies report
total distances, which are strongly influenced by possession percent-
age, match duration, and ball-in-play (BiP) time [21]. Consequent-
ly, totals may obscure the tactical nature of running demands. Ex-
pressing running load relative to time spent in-possession (TIP) and
out-of-possession (TOOP), using metres per minute (m-min~1), pro-
vides a more precise indication of physical intensity within distinct
tactical phases. Recent findings highlight relative intensities provide
a more valid representation of match demands than totals alone,
due to the influence of possession phases and formation structures
on players’ running opportunities [3, 22]. Despite growing interest
in tactical-physical interactions, no study to date has examined pos-
session-related running intensities in the English Premier League
(EPL) using m-min~! metrics, nor has any work evaluated the bal-
ance of TOOP and TIP intensities (TOOP/TIP ratios) as potential per-
formance indicators. Metres per minute is required because teams
spend different amounts of time in- and out-of-possession. Without
normalising for possession time, high-possession teams appear to
run more simply because they have the ball for longer. Using m-min~!
for TIP and TOOP provides a relative measure of intensity that re-
flects tactical behaviour within each phase and allows meaningful
comparisons between teams with different possession styles. This
helps identify tactical tendencies, such as speed of build-up play,
counter pressing tendencies, or defensive compactness; all of which
total distances cannot capture.
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Furthermore, little is known about how these metrics vary accord-
ing to opposition strength. Tactical behaviour is known to adjust
based on opponent quality [23-24], yet it remains unclear whether
the relationships between running load, possession, and performance
differ when teams face higher-ranked versus lower-ranked opponents
in the EPL.

Therefore, the primary aim of this study was to analyse the rela-
tionships between possession and team running load metrics (total
distance (TD), HSR (speeds between 5.5 ms~!-7 ms™!), HID
(> 5.5 ms™1), and sprint distance (SprD; > 7 ms™!), measured in
total and per-minute (TIP, TOOP), and team performance measured
as points per game (PPG) across five EPL seasons. A secondary aim
was to compare running, and possession demands when teams faced
top six opponents versus lower-ranked teams, to determine wheth-
er tactical and physical behaviours differ in relation to opposition
quality.

MATERIALS AND METHODS
Participants

Team running load and possession outputs across five consecutive
EPL seasons (season 2019/20 to season 2023/24) were used for
analysis (Table 1). Ethical approval for the use of match data was
obtained from the EPL and host university (BAHSS2 0327).

Procedures
Optical tracking data was collected from EPL stadiums using Second
Spectrum® (2S; Los Angeles, USA). The dwell time (minimum effort
duration) was set at 0.5 s for HID running and 1 s to detect SprD
efforts. All player data was anonymised prior to analysis. Games
which finished with less than 22 players on the pitch (216 through
sending offs or injury, 9 due to an inability to replace an injury) were
removed from the data set. Once the inclusion criteria were met, the
data set included 26 teams with 1196 players used from 1675 games
over the five seasons.

Running activities investigated included TD (m), HSR (m;
5.5ms =7 ms™1), HID (m; > 5.5 m-s™1), which includes HSR and

TABLE 1. Number of games that finished 11v11, mean game duration, players included in that season’s analysis and mean age of

players that season.

Season Games that finished Mean Game Players Included in Mean Age
11vs 11 Duration Analysis that Season of Players
2019/20 333 97.4+1.8 515 27.0
2020/21 336 96.4+2.1 525 27.0
2021/22 336 97.2+2.3 538 27.2
2022/23 346 98.4+2.8 555 27.0
2023/24 324 101.2+2.8 571 26.7
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SprD (> 7.0 m-s71), and SprD (m). These running load measure-
ments were chosen as 2S®, has been tested and certified under the
FIFA Electronic Performance & Tracking Systems Quality Programme
for positional and velocity accuracy in football-specific movements [25]
allowing comparison through the seasons. All running outputs were
measured as totals (volume; total running completed in the game)
and per minutes (intensity; total running / total match duration) when
the team were in-possession (TIP; running variables in this time peri-
od/ TIP time) and when the team were out-of-possession (TOOP; e.g.

distance covered during TOOP / time out-of-possession = TD/min
TOOP). Possession time was calculated directly from the tracking data,
allowing running outputs to be expressed relative to the actual time
each team spent in- and out-of-possession (i.e. 2000 m run in 20 mins
TOOP = 100 m/min when TOOP). These measures were also ob-
served as a ratio to determine whether a team had a higher intensity
in or out-of-possession in certain physical metrics. All team-season
values therefore represent the average or total running outputs aggre-
gated across all matches that season, rather than match-by-match

TABLE 2. Points per game (PPQ), average possession percentage per EPL game, ball in play (BiP) minutes per game and running
load outputs when in and out of possession for teams who had played in the EPL between 2019/20 and 2023/24. Data is ordered

by points per game
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Manchester City 5 237 64% 63% 123.0 1509 1.23 8.77 1870 2.14 2.09 4.15 1.99
Liverpool 5 2.15 59% 59% 129.2 149.0 1.15 11.80 18.30 1.55 3.18 3.83 1.20
Arsenal 5 191 56% 57% 134.0 147.3 1.10 11.10 16.70 1.51 2.73 3.71 1.36
Manchester United 5 1.76  53% 58% 130.6 1429 1.09 12.70 16.10 1.27 3.51 3.46 0.99
Chelsea 5 1.65 58% 58% 129.8 1446 1.11 11.50 16.60 1.45 3.00 3.65 1.22
Tottenham Hotspur 5 1.62 53% 58% 132.0 147.2 1.11 1240 16.00 1.29 3.27 3.26 1.00
Leicester City 4 145 51% 57% 130.8 146.8 1.12 11.30 1580 1.40 2.88 3.21 1.11
Newcastle United 5 143 45% 55% 135.8 1445 1.06 13.40 15.70 1.17 3.69 3.39 0.92
Aston Villa 5 1.38 49% 54% 130.7 143.5 1.10 12.20 15.70 1.28 3.23 3.38 1.05
West Ham United 5 1.35 43% 58% 136.2 1385 1.02 13.60 13.30 098 3.14 263 0.84
Wolverhampton Wanderers 5 1.3  49% 57% 130.7 138.2 1.06 12.20 13.60 1.12 336 2.83 0.84
Brighton and Hove Albion 5 1.28 55% 58% 1355 146.1 1.08 11.40 16.20 1.42 268 3.44 1.28
Everton 5 1.22  45% 56% 137.2 1445 1.05 13.50 15.20 1.13 3.48 3.10 0.89
Brentford 3 1.21 45% 54% 138.0 147.0 1.07 1290 16.70 1.30 3.23 3.52 1.09
Crystal Palace 5 1.17 46% 56% 130.7 140.6 1.08 10.80 13.70 1.28 2.59 2.63 1.02
Fulham 3 1.12 50% 57% 133.2 1424 1.07 12.70 15.10 1.19 3.40 3.14 0.92
Leeds United 3 1.1 51% 54% 142.8 149.0 1.04 16.70 20.00 1.20 4.15 456 1.10
Southampton 4 1.08 49% 54% 135.4 150.0 1.11 12.10 17.80 1.47 3.01 385 1.28
Bournemouth 3 1.07 44% 56% 137.4 1441 1.05 1430 1580 1.11 4.00 3.40 0.85
Nottingham Forest 2 1.02 40% 56% 136.1 134.1 0.99 13.80 12.80 0.93 3.83 2.68 0.70
Burnley 4 0.96 43% 55% 140.0 147.2 1.05 12.80 16.00 1.25 2.78 3.04 1.09
Sheffield United 3 0.82 41% 58% 1353 143.3 1.06 12.60 13.90 1.10 298 2.78 0.93
Luton Town 1 0.69 44% 55% 1339 143.3 1.07 12.00 16.20 1.35 2.84 354 1.25
West Bromwich Albion 1 0.67 40% 56% 138.2 140.3 1.01 1290 14.20 1.10 291 295 1.01
Watford 2 0.66 43% 55% 1325 1428 1.08 12.40 13.70 1.11 3.36 2.83 0.84
Norwich City 2 0.51 47% 57% 136.0 146.1 1.07 11.90 15.00 1.26 3.04 3.28 1.08

TD = team total distance (m), HID = high-intensity distance (m), SprD = sprint distance (m), TIP = team in-possession, TOOP =

team out-of-possession
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TABLE 3. The top six teams per season.

Tom Allen et al.

Position 2019 2020 2021 2022 2023
1 Liverpool Manchester City Manchester City Manchester City Manchester City
Manchester City Manchester United Liverpool Arsenal Arsenal
Manchester United Liverpool Chelsea Manchester United Liverpool
Chelsea Tottenham Hotspur Newcastle United Aston Villa

Leicester City Leicester City

2
3
4 Chelsea
5
6 West Ham United

Wolverhampton Wanderers

Arsenal
Manchester United Brighton and Hove Albion

Liverpool Tottenham Hotspur

Chelsea

Note: Wolverhampton Wanderers finished sixth in the 2019 season as games which finished 11 v 11 were only accounted for.

observations. Goalkeepers were included in the team-level analysis,
consistent with recent work examining team running trends [12-13]
and the increasing tactical involvement of goalkeepers in build-up and
defensive organisation [26]. Technical variables measured were, pos-
session percentage and ball in play (BiP) time, with PPG being used
to determine team success.

Statistical Analysis

Data was collected to observe the association between running load
in and out-of-possession and PPG over the five seasons (Table 2).
Analyses were conducted using team season averages, meaning each
team contributed one value per variable per season. This approach
limits repeated measures requirements and avoided match level
nesting. Our aim was to describe broad, between team relationships
rather than model within team changes over time, so Pearson cor-
relations were utilised for this exploratory analysis. As such, the
findings should be interpreted as cross-sectional associations rather
than causal effects. Further comparisons were made for the top six
teams (T6) over the five-season period. T6 was determined as the
six teams with the highest points that season (by points gained that
season in all games, see Table 3), providing a consistent indicator
of EPL performance and reducing ambiguity introduced by cup results
or alternative qualification pathways. Team performance was then
used to compare the T6 and the other 14 teams to see if there was
a difference in-possession and running load outputs. This was rep-
licated for each season of analysis.

All statistical analysis was completed using R software (version
4.5.0, r-project.org), Rstatix (0.7.2) and tidyverse (2.0.0). Pearson
product-moment correlation coefficient (r) was used to determine
correlations between a team’s PPG over five seasons and running
load (TD (m), HID (m), HSR (m) and SprD (m)) total, in and out-of-
possession, ball in play and possession percentage in a game. BiP
time was taken directly from tracking data, representing the dura-
tion the ball was actively in play. Correlations were determined
as trivial (< 0.10), small (0.10-0.29), moderate (0.30-0.49),
large (0.50-0.69), very large (0.70-0.89), almost perfect
(> 0.90-0.99) [271]. Statistical significance was set at p < 0.05.
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To compare running load and possession variables between dif-
ferent levels of opposition, four comparisons were made to deter-
mine teams attributes: (1) T6 teams when playing other T6 teams,
(2) T6 teams when playing teams ranked 7-20, (3) teams ranked
7-20 when playing T6, and (4) teams ranked 7-20 when playing
other teams ranked 7-20. A Wilcoxon rank-sum test (Mann-Whit-
ney U) was used to calculate effect size (ES) and p-value. The effect
size is calculated as Z statistic divided by square root of the sample
size and varies from O to close to 1. The interpretation for ES was
0.1-0.3 (small effect), 0.3-0.5 (moderate effect) and > = 0.5 (large
effect) [28].

RES U LTS 150
Running Load Possession Outputs in Comparison to Points Per
Game

A very large positive correlation was found between PPG and pos-
session percentage. Large positive correlations were found for TOOP/
TIP ratios across TD, HSR, HID and SprD as well as BiP time.
Moderate positive correlations were observed for TOOP metrics TD,
HSR, HID and SprD. SprD showed a small positive correlation. Con-
trastingly, TIP metrics were negatively correlated to PPG with small-
to-moderate correlations for SprD, HID and HSR, with a large nega-
tive correlation for TD TIP (Table 4).

Differences in Running Load and Technical Outputs between Top
6 Teams and Teams 7-20

Table 5 shows comparisons between running and technical metrics
when playing a top 6 team versus teams 7-20.

Top 6 teams

Playing other T6 teams was associated with lower PPG and posses-
sion (moderate effects). When facing T6 opponents, T6 teams re-
corded slightly lower TOOP running intensities (TD, HID, HSR;
m-min~!) and lower TOOP/TIP ratios compared with their values
against teams ranked 7-20. Small increases in BiP time, TIP running
intensity and overall running load metrics when playing against
T6 teams.
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TABLE 4. Correlations (r +=95% confidence intervals) between possession and running load variables to points per game over five

seasons in the English Premier League (EPL).

Possession and Running

Load Variables r: correlation to PPG lower upper p-value
Possession o7 0.64 0.83 < 0.001
TD TOOP/ TIP Ratio 0.65* 0.52 0.75 < 0.001
HSR TOOP/ TIP Ratio 0.62* 0.47 0.72 < 0.001
HID TOOP/ TIP Ratio 0.59* 0.44 0.70 < 0.001
BiP 0.51* 0.34 0.64 < 0.001
SprD TOOP/ TIP Ratio 0.50* 0.34 0.63 < 0.001
HSR TOOP 0.45* 0.28 0.59 < 0.001
HID TOOP 0.44* 0.27 0.59 < 0.001
SprD TOOP 0.41* 0.23 0.56 < 0.001
TD TOOP 0.34* 0.14 0.49 < 0.001
SprD 0.25% 0.05 0.42 0.010
HID 0.17 -0.02 0.36 0.085
HSR 0.13 -0.07 0.31 0.149
™ 0.04 -0.16 0.24 0.570
SprD TIP -0.22* -0.40 -0.03 0.023
HID TIP -0.37* -0.53 -0.19 < 0.001
HSR TIP -0.41* -0.57 -0.24 < 0.001
TD TIP -0.57* -0.68 -0.41 < 0.001

*p < 0.05; TD = team total distance, HSR = high-speed running, HID = high-intensity distance, SprD = sprint distance, TIP =
team in-possession, TOOP = team out-of-possession, BiP = Ball in Play

Teams 7-20

Lower PPG and reduced possession when playing T6 teams. TOOP
(TD, HID, HSR) running metrics (m-min~!) and TOOP/TIP ratios
were significantly lower (small-to-moderate effects). Moderate in-
creases in BiP, and trivial increases in TIP running intensity and
overall running load metrics, apart from distance (small increase)
when playing against T6 teams.

DISCUS SO /N 15
The aim of this study was to analyse the relationships between pos-
session and running load metrics in relation to team success, and to
determine whether a more pronounced difference exists between top
and lower-ranked teams in the EPL. The main findings were; (1)
possession is strongly associated with success, (2) greater out-of-
possession and lower in-possession running per minute are related
to higher PPG, (3) both T6 and lower-ranked teams show lower
in-possession intensity and higher total running load outputs when
playing T6 teams, (4) SprD is the only total running load metric that
was directly associated with PPG. These results expand on previous
research by applying per-minute in-possession and out-of-possession
analyses across five EPL seasons.

Ball possession is key to success

Possession had a very large correlation to PPG (r = 0.74; p < 0.001),
supporting previous literature in the EPL [29] and other leagues [9, 301
where more successful teams had higher ball possession. Greater
possession and BiP time, may allow teams to have more attempts
on goal [7], which in turn increases chances of match success [9].
T6 teams averaged 59% possession over the five seasons, consistent
with Poli et al. [8] One possible explanation for these findings is that
stronger teams generally possess more technically proficient play-
ers [31], allowing them to maintain possession more effectively and,
in turn, create more opportunities to progress up the pitch and gen-
erate chances.

Recent studies show that leading teams (scoreline) tend to have
greater ball possession [6, 321, contrasting earlier research which
reported greater possession for losing teams [33—-34]. This may in-
dicate a shift in strategic preferences, with teams increasingly adopt-
ing a possession-based style of play [35]. However, ball possession
alone is unlikely to determine the outcome of a match. Its impact is
closely tied to the location of possession, being more advantageous
the closer it is to the opponent’s goal [6, 9], and the effectiveness
of player movements to create space. This suggests that the value
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TABLE 5. Comparison of differences in running load and technical outputs when playing teams who finished 1-6 (Top 6) versus
teams who finished 7-20 (Teams 7-20) over five seasons in the English Premier League (EPL).

Teams 1-6 Teams 7-20
v s Difference us vs  Difference Effect
Rest  Top Six Rest — Effect size P-value Rest . Rest — size P-value
Top 6 Top Six  Top 6

Points per Game 2.2 14 -082  -0.66 <0.001 1.4 0.6 -0.72 | -0.61 < 0.001
Distance (m/min) 106 107 1.09 @ 0.25 < 0.001 105 107 1.45 | 0.33 < 0.001
High-Intensity Distance (m/min) 8.3 8.7 041 & 0.39 < 0.001 8.2 8.3 0.15 = 0.13 0.005
High-Speed Running (m/min) 6.3 6.6 0.3 0.41 < 0.001 6.3 6.4 0.11 ' 0.12 0.007
Sprint Distance (m/min) 1.9 2 0.11 0.27 < 0.001 1.8 1.9 0.04 0.11 0.02
Distance TIP (m/min) 130 132 2.13 0.3 < 0.001 135 136 1.01 | 0.16 < 0.001
High-Intensity Distance TIP (m/min) 115 123 0.77 | 027 <0.001 12.8 132 046 @ 0.17 < 0.001
High-Speed Running TIP (m/min) 8.5 9 0.45 | 0.256 < 0.001 9.5 9.8 0.25 = 0.13 0.003
Sprint Distance TIP (m/min) 3 3.3 0.31 0.27 < 0.001 3.2 3.4 0.21 0.19 < 0.001
Distance TOOP (m/min) 148 145 -235 -0.32 < 0.001 146 142 -4.12 @ -0.54 < 0.001
High-Intensity Distance TOOP (m/min) 176 168 -0.77 -0.2 0.006 16.3 148 -1.49 -0.39 < 0.001
High-Speed Running TOOP (m/min) 13.8 132 -0.62 -0.23 0.002 129 11.7 -1.19 -0.43 < 0.001
Sprint Distance TOOP (m/min) 3.8 3.7 -0.15  -0.11 0.11 3.4 3.1 -0.29 -0.24 < 0.001
Distance TOOP/TIP Ratio 1.1 1.1 -0.04 -04 <0.001 1.1 1 -0.04 | -0.55 < 0.001
High-Intensity Distance TOOP/TIP Ratio 1.7 1.5 -0.17 -0.28 < 0.001 1.3 1.2 -0.16 -0.4 < 0.001
High-Speed Running TOOP/TIP Ratio 1.7 1.6 -0.16  -0.29 < 0.001 1.4 1.2 -0.16 ' -0.42 < 0.001
Sprint Distance TOOP/TIP Ratio 1.5 1.3 -0.22  -0.22 0.001 1.2 1 -0.17 -0.28 < 0.001
Ball in Play (BiP) (% of time per game) 58%  59% 1% 0.19 0.007 55% 58% 3% < 0.001
Possession (% per game) 59%  50%  -9% -< 0.001 50% 41%  -9% .ﬂ

TIP = team in-possession, TOOP = team out-of-possession

of possession lies not just in quantity, but in where and how it is uti-
lized, highlighting an important area for further exploration.

Distances out-of-possession are highly significant
Analysing running outputs per minute in-possession and out-of-
possession, rather than relying solely on total distances, a significant
association emerges between TOOP running and PPG (Table 4).
TD-TOOP (r = .34, p < 0.001), HID-TOOP (r = .44, p < 0.001),
HSR-TOOP (r = .45, p < 0.001), and SprD-TOOP (r = .41, p <
0.001) all showed positive relationships with PPG, which strength-
ened when running variables were expressed as TOOP/TIP ratios
(Table 4). These findings indicate that successful teams tend to
exert greater relative intensity out-of-possession than in-possession.
This may reflect the behaviour of stronger teams, who aim to
dominate possession, regaining it quickly when they lose it. More
technically skilled players [31], enable teams to employ more ag-
gressive TOOP strategies like counterpressing, which is the pressure
placed upon the opposition after losing the ball [36]. Quick regains
closer to the oppositions goal increase chances of scoring [371, and

904 .

are also linked to defensive success [38], whilst allowing opposition
teams to have the ball for longer lead to increased chances of con-
ceding [39]. Teams typically maintain possession for longer dura-
tions when facing weaker opposition (an increase in 9 seconds mean
ball possession duration) [23].

Relative intensity findings suggest higher-possession teams may
enter defensive transitions in a less fatigued state. Modric et al. [40]
showed that teams with less possession are often required to run
more, suggesting that possession dominant teams may be better at
producing higher intensity efforts immediately after ball loss (TOOP
metrics per min), potentially increasing successful regains. Regain
success is further amplified if ball loss occurs closer to the opposi-
tion goal [41], a characteristic of more successful teams [42]. Tac-
tical trends shifted from counter-attacking styles [43] towards pos-
session-based play and high pressing [35, 441; rapid defensive
organisation and compactness around the ball have become increas-
ingly important for ball regain success [24, 45].

Although correlations cannot confirm causation, the TOOP pat-
terns likely reflect the underlying qualities of stronger teams. High
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running outputs alone do not explain performance; rather, technical-
ly and tactically skilled players who coordinate intelligent movements
within cohesive tactical structures give these efforts value [3, 221.
TOOP intensity is better viewed as a by-product of high-quality play-
ers operating within well-organised tactical structures, not an isolat-
ed driver of success. Thus it represents the expression of tactical and
technical superiority rather than isolated physical effort.

Running in-possession is negatively correlated to points per game
Successful teams demonstrated negative correlations between TIP
running metrics and PPG (Table 4). This likely suggests successful
teams favour a slower build up style, once possession is regained,
potentially linked to opposition set up, especially against deeper
defensive blocks. TOOP metrics drop when playing against a T6 team
(Table 5), which suggests that opposition teams are more likely to
sacrifice possession and adopt deeper defensive blocks to protect
the space around their own goal. In these scenarios, the attacking
team is often required to be more patient in-possession, leading to
a reduction in HSR and SprD distances attained due to closer prox-
imity to the opposition goal limits the space for extended high-inten-
sity efforts.

Research has shown that teams respond dynamically to the be-
haviour of their opponents, adjusting their tactical choices in real
time [4, 40, 46]. When facing compact defensive formations, top
teams may prioritise structured possession, positional play, and short
passing networks over relying on high-speed transitions. Although
faster actions such as overlapping runs may still occur, they are like-
ly to take place over shorter distances when the opposition adopts
a deeper, more compact setup (low block) [21]. Thus, high physi-
cal output while in-possession may not necessarily indicate success,
especially in matches where the opposing team'’s main objective is
to reduce space and slow the pace of the game. In these situations,
maintaining possession and wearing down the opponent through
technical superiority becomes a more effective strategy than relying
on repeated high-speed runs. As such, the physical profile in-pos-
session may be characterised more by sharp accelerations over short
distances, such as positional rotations, and movement to create an-
gles rather than large volume of high-speed output, possibly linked
to smaller spaces [47]. Furthermore, match context is crucial to con-
sider. Teams that are leading tend to control the tempo and adopt
a lower-risk approach, particularly when in-possession, which may
explain the negative correlation between TIP metrics and PPG. A pos-
session-based strategy, especially when ahead, often focuses on
maintaining stability and minimising turnovers, thereby reducing the
necessity for frequent high-intensity movements with the ball.

Differences in possession and running load when facing top-six
teams

Significant differences in possession and running behaviours were
observed when teams faced T6 opposition. Both T6 and teams ranked
7-20 earned fewer points against T6 opponents, highlighting the

strength of T6 teams. Teams also ran more (m/min) against T6 op-
ponents, including the T6 teams themselves, consistent with evidence
that EPL teams tend to match opponents’ running outputs [4].

Interestingly, teams ran more per minute in-possession when fac-
ing T6 opponents, likely reflecting reduced overall possession and
increased reliance on transitional counterattacks, consistent with
findings that low-possession teams run more in-possession [48-49].
Conversely, TOOP running per minute decreased, particularly for
teams 7-20, suggesting the use of deeper, more passive defensive
blocks against superior opponents [50]. Such blocks require fewer
high-speed actions and more lateral shifting [40], prioritising pro-
tection of central areas [45].

BiP time increased during matches against T6 teams, likely due
to longer attacking phases and fewer interruptions. Possession for
both groups decreased by 9% when facing T6 teams, consistent with
the T6's greater technical capacity to retain the ball [31].

These findings reinforce the need to interpret running data in con-
text, with opposition strength being a critical variable. Running load
output is not fixed, it adapts based on the tactical needs of each
match. For practitioners, this underscores the importance of plan-
ning training and recovery strategies with opponent profile in mind
and ensuring match preparation reflects the likely demands imposed
by opposition quality.

Total running load (TD, HID, HSR, SprD) has a reduced sig-
nz’ﬁmme to success
Total running load (TD, HID, HSR and SprD) showed a reduced as-
sociation to success, contrasting with earlier findings from the same
authors, that HID, HSR and SprD were associated to success [4].
This reduced significance reflects the continually evolving nature of
the game, where physical trends and tactical approaches shift sea-
son-to-season. While previous research identified small yet significant
correlations between running loads covered and final league posi-
tion [4], the current data shows this link has reduced. From the
present analysis, only SprD maintained a statistically significant
relationship with points gained (Table 4; r = .25; p = 0.01), sug-
gesting that it is not the overall volume of running that differentiates
teams, it is the ability to execute explosive actions at critical moments.
This may reflect a levelling in physical output across the league.
Teams may now be matching each other more closely in total run-
ning output, understanding the importance of meeting the physical
demands of modern football. Closing this physical gap could be a de-
liberate tactic by lower-ranked teams to reduce the time and space
available to higher-quality opposition, a principle tied to effective
space management and compact defensive structures. In turn, this
might reduce opportunities for elite teams to exploit technical supe-
riority, especially in open play. Such a shift could suggest a rise in
man-oriented or hybrid pressing systems, where individual players
are tasked with tightly tracking their opponents throughout the match.
By maintaining proximity and preventing unmarked movement, teams
reduce their vulnerability to overloads and counterattacks. Recent
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research by Plakias et al. [51] and Forcher et al., [45] reinforces
this, showing that teams who effectively prevent counterattacks and
remain compact around the ball are more likely to succeed.

Counterattacks are known to generate some of the highest inten-
sity running actions in football, particularly in terms of high-speed
running and sprints [52-53]. Despite this, the declining correlation
between total running volume and points suggests that performance
staff and coaches must increasingly focus on when and where run-
ning is most effective. This places greater emphasis on the tactical
application of physical effort rather than sheer volume. Overall, the
evolution noted here identifies the importance of integrating physi-
cal performance data with tactical context. Head coaches, analysts,
and sports scientists must work together to identify the specific phas-
es and locations in which running contributes most directly to per-
formance, such as regaining possession high up the pitch, exploit-
ing a disorganised back line, or creating overloads in transition. It is
within these decisive moments that sprinting and high-speed actions
may carry more influence than distance covered over a game. To un-
derstand this context further, it is important to gain the knowledge
of head coaches and their coaching team to understand what the
key moments of a game are from a physical perspective to fully de-
termine efficient running for a player.

Limitations and future research directions

The current study only investigated ‘extensive’ running load outputs,
due to nature of those reported by current generation optical tracking
systems. Currently, mechanical orientated outputs which character-
ise the more ‘intensive’ running load demands (accelerations and
decelerations) have yet been validated. Accelerations and decelera-
tions are essential for executing rapid offensive and defensive ma-
noeuvres in football and occur frequently during matches [54].
Therefore, future research should explore the impact of these move-
ments on team success in the EPL and examine how they vary be-
tween top-ranked and lower-ranked teams. It must be noted, the
analysis used team-season averages and correlation-based methods,
the results reflect between-team associations rather than within-team
longitudinal effects. Mixed-effects modelling may yield different es-
timates if the research question concerned within-team changes over
time.

A further limitation is the exclusion of several contextual variables
known to influence physical and tactical behaviour, including game
state, formation, opponent strength, match location, and ball-in-play
time [3, 21-22]. Although opponent strength was explored descrip-
tively through T6 comparisons, these factors were not incorporated
analytically and may partly explain variation in running intensities.
Future research should integrate contextual and tactical covariates
to isolate their contribution to possession-related running
demands.

Additionally, the trends in this paper are over a five-season peri-
od. Findings of the current study suggest trends are evolving over
time, with total running loads now becoming less significant in
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comparison to recent studies [4]. Given the constantly evolving na-
ture of football, it is recommended that teams regularly update their
understanding of trends to anticipate the short-term direction of the
game and better prepare their squads. No study to date has exam-
ined the evolution of accelerations and decelerations in the EPL, de-
spite suggestions that these actions may become increasingly impor-
tant as tactical aspects of the game continue to develop [54,55].

Practical Implications

Use TOOP/TIP Ratios to Inform Playing Style and Training Load
The TOOP/TIP ratio could be used for understanding the balance
between a team’s intensity with and without the ball. Teams that
rely on structured build up in-possession and pressing, quick ball
recovery out-of-possession should see higher TOOP/TIP values. This
may help design conditioning strategies that aim to focus on football
specific actions that support a team’s playing philosophy. Aligning
physical conditioning with tactical goals is essential. Rather than
isolating running, training drills should therefore simulate match
scenarios where physical actions carry direct tactical consequences,
e.g., recovering after losing possession, or pressing to force mistakes.
This reinforces the purpose of the run and likely enhances decision-
making under fatigue.

Train intensity out-of-possession

From the findings in the current study TOOP is strongly linked to
success. To assist with conditioning, creating drills that see transi-
tional moments (i.e. reaction to ball loss) occur more frequently, may
be able to help from a tactical as well as a physical aspect. Ensuring
players react to ball loss and increase pressure on the opponent may
improve a team'’s opportunity to capitalise on opponent disorganisa-
tion.

Evaluate Sprinting Output in Key Moments, Not Just Volume
Since sprint distance totals are one of the few running load metrics
still linked to success and are supported by the findings in the current
study. Coaches should therefore ensure that players can produce
sprinting actions at key moments in a match, particularly when these
actions contribute directly to decisive tactical outcomes. It is sug-
gested for coaches and performance staff to determine when and
where they want the players to sprint in their game model and apply
it within drill design, including conditioning. In practice, these mo-
ments often include pressing triggers, recovery runs following ball
loss, counterattacking movements, overlaps and underlaps in wide
areas, runs in behind the defensive line, and defensive transition
actions where rapid acceleration is essential to delay or disrupt the
opponent.

Contextualise Running Load in Pre and Post-Match Feedback

Practitioners and coaches, based on the findings of the current study,
should avoid comparing running metrics across matches without
accounting for game state, opposition strategy, and tactical role.
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Table 5 highlights the effects that opposition quality can have on
a team. Providing context is likely to help plan football specific con-
ditioning drills that can benefit the team in preparing for a game.
Moreover, understanding how running demands systematically shift
when facing T6 opponents can support more accurate load interpre-
tation and inform match-specific preparation, ensuring that feedback
reflects tactical context rather than running alone.

CONCLU'S O/ S /50000
The findings in this study suggest that running performance in foot-
ball is deeply context-dependent and not a straightforward predictor
of success. While running load TOOP show moderate correlations
with PPG, total running load alone offers limited explanatory power.
Top performing teams consistently demonstrate lower physical output
in-possession, suggesting a favouring for control, structure, and po-
sitional dominance, while maintaining high intensity out-of-posses-
sion to support pressing and rapid ball recovery, thus increasing their
chances of having more ball possession. Moreover, both T6 and
lower-ranked teams adjust their physical profiles significantly based
on opponent quality, with running load, possession share, and ball-
in-play time all shifting depending on the tactical demands imposed
by elite opposition. These patterns reflect the modern game’s com-
plexity, where physical performance must be evaluated not in isola-
tion, but through the lens of tactical intent, match context, and op-
ponent strategy. Coaches, analysts, and practitioners must continue
to evolve how they interpret and utilise running data, to measure

effort and simultaneously understand how and when physical actions
contribute most effectively to team success.

Key Findings

» Possession is highly correlated to success

» Points per game are correlated with high out-of-possession and
low in-possession running load

» Teams run more overall totals and in-possession and less out-
of-possession against top 6 teams

» Larger differences are seen for teams 7-20 than top 6 teams
when playing teams 7-20 vs top 6 teams

» Total running load has reduced its correlation to success. Only
sprint distance is correlated to points per game
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