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ABSTRACT
Purpose. The study aim was 2-fold: to quantify and compare the weekly external training load that preceded matches; to 
compare in-match activities depending on the opponent level (top, middle, bottom) in a top-level team from the first profes-
sional Asian national league.
Methods. The load for 6 matches played against top-, 11 against middle-, and 11 against bottom-level teams was monitored. 
With a 15-Hz Global Positioning System, total duration, total distance, high-speed (18–23 km ∙ h–1) running distance, sprint 
(> 23 km ∙ h–1) distance, maximal speed, acceleration zone 1 (AccZ1) (< 2 m ∙ s–2), AccZ2 (2–4 m ∙ s–2), AccZ3 (> 4 m ∙ s–2), 
deceleration zone 1 (DecZ1) (> –2 m ∙ s–2), DecZ2 (–2 to –4 m ∙ s–2), DecZ3 (< –4 m ∙ s–2), player load, and metabolic power 
were collected in 12 players.
Results. DecZ3 showed higher values against top-level compared with middle- (effect size [ES] = 0.91) and bottom-level 
opponents (ES = 1.50). The training was significantly longer against middle-level compared with top- and bottom-level 
opponents (all, p  0.001). Total distance was bigger against middle-level compared with top- (p = 0.011, ES = –0.92) and 
bottom-level opponents (p = 0.027, ES = 1.50). AccZ2 presented higher values when middle-level came close compared with 
bottom-level opponents (p = 0.05, ES = 0.79).
Conclusions. Opponent’s level influences the load experienced by soccer players during matches. Total distance, high-
speed running distance, AccZ1, and AccZ2 exhibited higher training values when a win or a draw approached. Decelerations 
in all zones were highest in matches against top-level teams.
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Introduction

Soccer players perform several maximal and sub-
maximal actions at varying intensities during matches 
and training. Elite soccer players have been reported 
to cover total distances of 9–14 km during matches [1]. 
They also perform close to 1350 activities such as ac-

celerations, decelerations, changes of direction tasks, 
and jumps every 4–6 seconds, interspersed by shorter 
recovery periods [2]. Previous studies have revealed 
that elite English soccer players cover distances of 0.7–
3.9 km [1, 3] at high-speed running and 0.2–0.6 km 
during sprints in competitive matches [4, 5]. In con-
trast, Spanish players covered smaller distances during 
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friendly matches when the above-mentioned variables 
were analysed [6]. Further, English players performed 
656 accelerations and 612 decelerations during a match 
[7], while Spanish players performed 581 accelerations 
[6]. It is estimated that during competitive matches 
players spend most of the time (80–90%) performing 
low- and medium-intensity activities, whereas the 
decisive moments of a match require high-speed and 
sprint actions [8]. Since soccer is a game that depends 
on various logistical factors such as match location 
(home/away conditions) or match status, there is a pos-
sibility that situational variables might influence run-
ning performance [8]. Therefore, it is important to 
track the physical load of the players to design and im-
plement training routines that meet the demands and 
requirements of the game.

External load (EL) monitoring involves measuring 
work done during sprinting, accelerations, decelera-
tions, etc. performed by soccer players during training 
and competition [9]. The main aim of this monitoring 
process is to keep track of the adaptation and response 
of each player to the training stimulus [10]. Also, 
measuring the training load (TL) on a daily basis helps 
in optimal distribution of workload to ensure maximal 
levels of fitness and readiness and to prevent injuries 
caused by overtraining [11]. Generally, EL monitoring 
is conducted by using various technological devices 
like Global Positioning Systems (GPS) and inertial sen-
sors [12]. Further, it is also applied by sports scientists 
to provide a systematic and evidence-based approach 
to make decisions when describing training [9, 12].

Even though TL monitoring has been found to be 
beneficial, there are other challenging factors for prac-
titioners while implementing monitoring strategies. 
Some of them might influence the activity of players 
during matches [13]. For instance, contextual factors 
such as match location, opponent standard (high, me-
dium, or low), or match result have an impact on the 
player activity during competitive matches [14–17]. 
With regard to the quality of opponents, professional 
soccer players covered a bigger total distance and per-
formed more accelerations and decelerations in differ-
ent zones when playing against stronger opponents 
[16–18]. Therefore, the current evidence highlights that 
players’ activity during matches might also depend on 
the level of the opponent.

Apart from the match-related performance, the con-
textual factors might also influence the preparatory TL. 
For instance, an under-19 French football team expe-
rienced higher load preparing a match against a me-
dium-level team compared with bottom-level or top-
level teams [19]. Further, an increase in training volume 
was observed in a Spanish team competing in the first 

division La Liga when they were preparing a match 
against a top-ranked opponent [20]. Therefore, quanti-
fication of accumulated TL preceding a match, depend-
ing on the opponent level, will be useful in planning 
training strategies and recovery protocols for players 
to perform better during the match and also fasten 
their readiness for the following games.

These findings highlight how the opponent level 
influences TL applied. However, there is still a paucity 
of literature regarding the influence of opponent level 
over the weekly TL in professional soccer players 
throughout an entire season. Further, the majority of 
the information and insight refers to French, Spanish, 
and National Collegiate Athletic Association soccer 
players [21]. None of the previous studies has analysed 
the impact of opposition standard on match perfor-
mance variables particularly in an Asian professional 
soccer team. Also, there is still limited literature avail-
able with regard to evaluating a team’s performance 
in matches together with the weekly TL depending on 
the opponent level. Such information can be useful for 
coaches and practitioners in understanding weekly TL 
and workload responses during matches in the con-
text of match-related contextual factors, one of them 
being the level of the opponent team.

Therefore, the purpose of this study was to quan-
tify the influence of opponent level on weekly EL pre-
ceding the match. The secondary aim was to quantify 
the in-match activity of soccer players while compet-
ing against opponents of varied levels (top, middle, or 
bottom) in an Asian professional soccer league. On the 
basis of the findings from the previous studies [19, 20], 
in which the opponent level influenced the performance 
of soccer players during training and matches in var-
ious soccer leagues across Europe, we hypothesized 
that the level of the opponent would be crucial in de-
termining TL before and during the match.

Material and methods

Experimental approach to the problem

This longitudinal and observational study was con-
ducted among a professional soccer team that partici-
pated in the Persian Gulf Premier League and knock-
out tournament in Iran. Training and matches data 
were analysed for 23 weeks. For the purpose of the 
current study, only weeks with 1 match from the Per-
sian Gulf Premier League were included in order to 
ensure proportionality in TL. Similarly to previous 
studies [15, 22], the quality of the opponents was clas-
sified on the basis of the last season rankings: top-
level (ranked in the top 6 league positions), middle-
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level (ranked 7th–13th in the league), and bottom-level 
(ranked in the bottom 7 positions of the league). The 
team analysed in this study was considered a top-level 
team (finished in the second position at the end of 
the season). Moreover, the weeks included a total of 6 
matches played against top-level teams, 11 matches 
played against middle-level teams, and 11 matches 
played against bottom-level teams. Accumulated TL 
that preceded the match and the in-match load were 
monitored with a GPS device (model: SPI High-Per-
formance Unit, GPSports Systems Pty Ltd., Canberra, 
Australia) and were used for further analysis.

Participants

Overall, 12 soccer players (age, 28.6 ± 2.7 years; 
height, 182.1 ± 8.6 cm; body mass, 75.3 ± 8.2 kg; 
BMI, 22.6 ± 0.7 kg ∙ m–2) were voluntarily recruited 
in this study. All competitors had at least 8 years of 
training experience and participated in an Iranian 
professional soccer league called Persian Gulf Premier 
League. The subject group was composed of 3 central 
defenders, 2 wide defenders, 3 midfielders, 3 wide mid-
fielders, and 1 striker. To be included in our study, they 
had to satisfy the following criteria: (a) participation 
in at least 3 training sessions each week; (b) partici-
pation in 3 consecutive full matches. Any player who 
was injured or did not participate in training for more 
than 2 consecutive weeks was excluded. Further, we 
did not include goalkeepers as part of our study, as 
there are differences in training and match field po-
sitions. The experimental approach and study design 
were presented to the players.

Sample size

We calculated the design power and sample size 
using the G*Power software (University of Düssel-
dorf, Düsseldorf, Germany) [23]. Post-hoc: compute 
achieved power, F tests; ANOVA: repeated measures, 
within-between interaction; number of groups: 1; num-
ber of measurements: 3;  error probability: 0.5; total 
sample size: 12 players, and minimum effect size (ES): 
0.6. The null hypothesis of no difference in variables 
has a power of 1 –  error probability, 99.3% likeli-
hood of being appropriately rejected. A minimum ES of 
0.6 was used on the basis of previous studies [24, 25].

Monitoring with wearable sensor technology

During the season, all workouts and match ses-
sions were monitored by using model SPI High-Per-

formance Unit GPS-based tracking systems for profes-
sional athletes, which offer a 5-Hz GPS microcontroller. 
Data are transformed by an algorithm that outputs 
positional data at a 15-Hz frequency [26, 27]. Accord-
ing to a previous study, this device has a high validity 
and reliability [28]. The unit was accurate for meas-
uring high-sprinting velocities (coefficient of variation: 
0.90%) [28]. There were no reported adverse weather 
conditions to affect data collection. Prior to the start 
of a match, belts were placed on the player’s shoulder 
and chest. After each cool-down session at the end of 
the training, the belts were collected from the players. 
All belts were checked by the team’s GPS manager 
and then entered into the dock system to download the 
information, which was then stored on a computer with 
the Team AMS software. The data from each session 
were automatically deleted from the belt memory after 
download. Prior to the next session, the belts were 
placed in an electric charge station. The SPI IQ abso-
lutes were adjusted for the GPS default zone through-
out the season. Also, the personal characteristics (such 
as height and weight) of each player were entered in the 
software, and each participant registered a belt in his 
own name for using until the end of the season. The 
following variables were then selected: total duration 
(TD) of the training session and matches, total distance, 
high-speed (18–23 km ∙ h–1) running distance, sprint 
(> 23 km ∙ h–1) distance, maximal speed (top speed 
achieved in the session), acceleration zone 1 (AccZ1) 
(< 2 m ∙ s–2), AccZ2 (2–4 m ∙ s–2), AccZ3 (> 4 m ∙ s–2), 
deceleration zone 1 (DecZ1) (> –2 m ∙ s–2), DecZ2 (–2 
to –4 m ∙ s–2), DecZ3 (< –4 m ∙ s–2) [29, 30], body load 
(BL), and GPS-derived metabolic power. According 
to the GPS manufacturer instructions, metabolic 
power calculation was based on previous research that 
also showed a strong relationship with running dis-
tance [30]. For better clarity, BL was calculated through 
the following stages in each acceleration level: initial-
izing the BL count to 0; calculating the acceleration 
vector (V) magnitude for the current acceleration (V = 
ax2 + ay2 + az2); normalizing the magnitude vector 
(NV) by subtracting a national 1 G (NV = V – 1.0 G). 
Then, the unscaled BL (USBL) was calculated with the 
formula: USBL = NV + [NV3] [31]. In the next step, 
the scaled BL (SBLC) was computed by using the ac-
celerometer logging rate (100 Hz) and exercise factor 
(EF) (SBLC = USBL/100/EF). At last, the BL value was 
determined through the following calculation: BL = BL 
+ SBLC [32].

Then, the average TL (mean of the week load) and 
the accumulated TL (sum of the TLs of all training 
sessions during the week) were calculated for each 
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variable with the consideration of the level of the next 
opponent team.

Statistical analyses

Data were analysed by using the Statistical Package 
for the Social Sciences for Windows, version 22.0 (SPSS 
Inc., Chicago, IL, USA). Normality and homogeneity 
of data were tested and confirmed with the Shapiro-
Wilk and Levene’s tests, respectively. Accordingly, 
data were presented as means, standard deviations, 
and 95% confidence intervals. Thereafter, for all vari-
ables with normal distribution, repeated measures 
ANOVA with post-hoc Bonferroni correction [(1 group) 
× 3 levels of opponents (top, middle, or bottom)] was 
used to compare accumulated training that preceded 
the match and for the match itself, depending on the 
different levels of opponents (top, middle, or bottom). 
Since there were 2 variables without normal distri-
bution, namely AccZ3 and DecZ3, Friedman ANOVA 
and Mann-Whitney tests were used for the same com-
parisons. Statistical significance of the results was 
accepted at p < 0.05. Finally, Hedges’ ES values were 
computed by subtracting the mean of 2 groups and 
then dividing the result with the standard deviation 
of the population from which the groups were sampled 
[33, 34]. The 95% confidence intervals were also de-
scribed. The following criteria were applied for ES clas-
sification: < 0.2, trivial effect; 0.2 to 0.6, small effect; 
> 0.6 to 1.2, moderate effect; > 1.2 to 2.0, large effect; 
and > 2.0, very large effect [35].

Ethical approval
The research related to human use has complied 

with all the relevant national regulations and institu-
tional policies, has followed the tenets of the Declara-
tion of Helsinki, and has been approved by the Ethics 
Committee of the University of Isfahan (approval No.: 
IR.UI.REC.1399.064).

Informed consent
Informed consent has been obtained from all indi-

viduals included in this study.

Results

Descriptive results and comparisons between data 
for matches with top-, middle-, and bottom-level oppo-
nents, as well as data for accumulated external TL that 
preceded matches with top-, middle-, and bottom-level 
opponents are presented in Tables 1 and 2, respectively.
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Regarding matches depicted in Table 1, only 4 sig-
nificant differences were found. Match duration was 
significantly higher in the case of top-level opponents 
compared with bottom-level opponents [ES = –2.31 
(–3.34, –1.28)]. In addition, DecZ1 exhibited higher 
values against top-level than against middle-level 
opponents [ES = 1.00 (0.12, 1.81)]. Finally, DecZ3 
showed higher values against top-level than against 
middle-level opponents [ES = 0.91 (0.07, 1.75)] or bot-
tom-level opponents [ES = 1.50 (0.59, 2.40)].

As shown in Table 2, there was a significantly higher 
accumulated TD in cases of middle-level opponents 
when compared with top-level opponents [ES = 3.38 
(2.13, 4.63)] and bottom-level opponents [ES = 2.49 
(1.42, 3.55)]. Also, total distance exhibited a signifi-
cantly higher value against middle-level opponents 
when compared with top-level opponents [ES = –0.92 
(–1.73, –0.05)] and bottom-level opponents [ES = 1.50 
(0.59, 2.40)]. In addition, high-speed running distance 
was longer when top-level opponents came close; how-
ever, a significant difference was found for playing 
against middle- vs. bottom-level opponents, with higher 
values for middle-level [ES = 0.39 (–0.41, 1.20)]. AccZ1 
showed higher values when middle-level opponents 
came close, with a significant difference vs. bottom-
level opponents [ES = 0.79 (–0.04, 1.62)].

Figures 1 and 2 show comparisons between matches 
and accumulated external TL. In general, there were 
higher values for training and matches against top- and 
middle-level opponents. The exceptions involved BL 
(Figure 1F), where higher training values were found 
for middle- and bottom-level opponents; metabolic 
power (Figure 1G), where higher training values were 
observed in the case of bottom-level opponents; as well 
as AccZ3 (Figure 2C), DecZ2 (Figure 2E), and DecZ3 
(Figure 2F), which exhibited higher training values 
for bottom-level opponents.

Discussion

This study provides further information regarding 
the influence of a contextual factor, namely opponent 
level, on TL prior to and during matches in an Asian 
professional league. TD was significantly higher in 
the case of middle-level opponents when compared 
with bottom-level opponents. DecZ3 showed higher 
values against top-level opponents that against middle- 
or bottom-level opponents. Regarding accumulated 
TD, there was a significantly higher value against 
middle-level opponents when compared with top- and 
bottom-level opponents. In addition, high-speed run-
ning distance was bigger when top-level opponents 
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* difference from middle-level, # difference from bottom-level

Figure 1. Differences of match data for top-, middle-, and bottom-level 
opponents, and differences of accumulated external training load that preceded 

matches against top-, middle-, and bottom-level opponents for duration (A),  
total distance (B), high-speed running distance (C), sprint distance (D),  

maximal speed (E), body load (F), and metabolic power (G)

* difference from middle-level, # difference from bottom-level

Figure 2. Differences of match data for top-, middle-, and bottom-level opponents, and differences of accumulated 
external training load that preceded matches against top-, middle-, and bottom-level opponents for acceleration zone 1 
(AccZ1) (< 2 m ∙ s–2) (A), AccZ2 (2–4 m ∙ s–2) (B), AccZ3 (> 4 m ∙ s–2) (C), and deceleration zone 1 (DecZ1) (> –2 m ∙ s–2) 

(D), DecZ2 (–2 to –4 m ∙ s–2) (E), DecZ3 (< –4 m ∙ s–2) (F)
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came close; however, a significant difference was found 
between middle- and bottom-level opponents, with 
higher values for the middle-level ones. Finally, AccZ1 
exhibited higher values when middle-level opponents 
came close, with a significant difference vs. bottom-
level opponents. The findings partially confirm our 
hypothesis that the opponent level influences the ac-
tivity of soccer players during matches and also TL 
varies accordingly.

The total distance covered during matches was 
longer when playing against top-level teams than 
against middle- or bottom-level teams. However, the 
differences were non-significant. Our results are in 
agreement with previous studies in which the level of 
the opponent was reported to inf luence the match 
running performance of soccer players. For instance, 
Rampinini et al. [36] noted that TD and high-inten-
sity running distance were greater when soccer play-
ers competed against high-quality opponents. Lago 
et al. [13] implied that the distance covered in jog-
ging and walking was longer when the quality of the 
opponent was higher. Therefore, the findings from 
our study, as well as from previous research indicate 
that soccer players should be physically prepared to 
cover relatively higher distances when playing against 
superior opponents.

The TD covered in training while preparing for the 
competition showed a significant difference at all the 
3 levels, with the players analysed in our study cover-
ing the longest distance against middle-level teams, fol-
lowed by top- and bottom-level teams. Playing against 
strong opponents has been associated with lower ball 
possession [37, 38], and it is possible that higher dis-
tances were covered in an attempt to regain possession. 
Further, the EL during the preparatory phase could be 
related to the outcome of the previous match. Some 
studies highlighted that TL generally increased after 
losing or drawing a match, whereas TL was minor after 
winning a match [18, 19]. Further, a reduction in TL 
has been observed before and after playing against a 
top-level opponent [39]. This could also be one of the 
reasons for the lesser training duration when playing 
against low-level opponents. However, it has to be 
noted that our study involved an analysis of only 6 
matches with top-level teams, whereas 11 matches 
were analysed for middle- and 11 for bottom-level 
teams. Therefore, further research needs to be con-
ducted with a larger sample size in order to obtain 
a better understanding of this topic.

The players investigated in our study were observed 
to accumulate more distance during high-speed run-
ning while playing against top- and middle-level teams 

compared with bottom-level opponents. Our findings 
are different from the ones reported by Chena et al. [40], 
where players from top-ranked teams covered lesser 
distances in high-speed running while playing against 
middle- or low-level teams. These differences in results 
could be due to the differences in the tactical strategy 
of the team analysed in our study. For instance, it has 
been suggested that the total distance may reduce 
while playing against top- or bottom-level teams owing 
to the players accumulating at either end of the pitch 
[41]. However, such a situation would increase the 
sub-maximal and maximal running distances [41]. 
Therefore, it can be stated that varying EL during 
high-speed running could be a way to prepare athletes 
to successfully respond to the demands of the highly 
intense competition.

Our study revealed that the accelerations and de-
celerations were significantly different when playing 
against top-level teams compared with middle- and 
bottom-level teams. Even though the accelerations and 
decelerations were higher in the case of top-level op-
ponents, the differences were non-significant. This 
could be due to the complexity of soccer training fac-
tors, which involve physical capacity [42], environment 
[1], tactical formation [18, 43], and technical level [44]. 
Also, this could result from the potential physical per-
formance of players in the top-level teams and their 
fitness levels while performing such tasks. However, 
no differences in high-speed running distance were 
observed between the 3 conditions during the match. 
This further highlights that the load experience in high-
speed running could be due to the teams’ tactics and 
game plan for their opponents.

Another interesting finding was that the accelera-
tions in AccZ1 were significantly different during the 
training sessions while preparing matches with mid-
dle- and bottom-level teams. The coaches might have 
increased TL in the middle of the week in the case of 
bottom-level opponents to maintain the physical fitness 
of the players [21]. However, it has been observed that 
coaches also reduce TL during the week when the play 
is against middle-level opponents, which is usually con-
sidered as a tactical strategy [21]. Therefore, it is sug-
gested that practitioners vary TL with the intent to re-
duce fatigue [45] and maximize performance during 
matches [46].

Our results indicate significant differences in the 
DecZ1 and DecZ3 during matches. The players covered 
the biggest distance in the case of top-level opponents. 
This could be due to the greater number of sprints per-
formed by top-level teams because of their tactical 
strategies. Apart from the team tactics, situational fac-
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tors such as match importance, intensity, score line, 
competitive anxiety, higher level of athletes’ commit-
ment, and the psychological pressure on the players 
from the top-level team could have contributed to the 
increased distance covered in these acceleration and 
deceleration zones [47, 48].

The findings from this study have some practical 
applications. They complement the results from pre-
vious studies [19, 20], where the opponent level might 
be an important factor to consider while determining 
the TL and match activity of soccer players. Therefore, 
to draw valuable inferences by quantification of ex-
ternal TL relative to the match is important for train-
ing planning, especially when the goal is to optimize 
individual workloads. Specifically, load quantifica-
tion relative to the match may be an advantageous 
strategy to be used by coaches within training perio-
dization models.

There are some limitations in this study that need 
to be acknowledged. The number of matches analysed 
is very small. Further research needs to be conducted 
with a greater number of matches for each opponent 
level to provide better insight and understanding of 
the issue. In addition, our study included only 1 contex-
tual variable, i.e., the opponent level. Therefore, other 
factors such as match location (home/away matches) 
or previous match outcome need to be researched and 
analysed to determine their influence on TL. Lastly, 
only 1 season was analysed in our study. Hence, fu-
ture research should focus on multiple seasons in the 
context of TL.

Conclusions

The current study provides coaches and practitioners 
with valuable information regarding the influence of 
the opponent level on TL and match performance in-
dicators in soccer. On the one hand, total distance, 
high-speed running distance, AccZ1, and AccZ2 pre-
sented higher training values in weeks in which a win 
or a draw approached. On the other hand, decelerations 
in all zones exhibited highest values for matches played 
against top-level teams.

The information regarding the opponent level can 
be used by practitioners in formulating training strat-
egies, physical preparation, and after-game recovery 
protocols. Further research needs to be conducted in 
order to determine the load experienced in each play-
ing position while competing against opponents of 
various playing levels to provide a better understanding 
of this topic.
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