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Abstract
The objective of this study was to compare the external load of microcycle training 
sessions in a semi-professional football team based on player role during competition 
and match location. Eighteen football players competing in the Spanish third division 
were monitored by global positioning systems in the course of seven microcycles 
consisting of five sessions categorised by their position on match day (MD). The 
data were analysed according to whether the player was a starter or substitute and 
also whether the team played at home or away. The external load variables used 
were total distance (Drel), sprint distance (SPD), high (HSD), medium (MSD) and 
low (LSD) speed distance expressed as a function of session time, and the number 
of accelerations per minute (ACC n/10). External load was higher in MD+1 (p < .01) 
for substitutes (SPD, HSD and ACC) and in MD-1 (p < .05 and (p < .01) for starters 
(Drel, SPD and HSD). Similarly, in the microcycle’s middle sessions, load (MD-4: 
Drel, SPD and HSD; MD-3: Drel, SPD  and MSD; MD-2: Drel, MSD and LSD) was 
higher (p < .05 and p < .01) when the team played at home than when it played away. 
The findings of this research are relevant for planning the training process and post-
competition recovery strategies.
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Introduction 
Load is the physical and psychological stress generated 
in an athlete by training and competition (Foster et 
al., 2001). In these activities, stress on an athlete has 
traditionally been defined by internal load, which is 
related to physiological response (e.g. heart rate, perceived 
exertion, etc.), and by external load, which reports the 
effort made by the athlete (e.g. distance covered, number 
of sprints, etc.) (Wallace et al., 2014). In recent years, 
researchers and coaches (Akenhead & Nassis, 2016) 
have taken an increasingly greater interest in monitoring 
these variables, as this can help to optimise the training 
process and plan injury prevention strategies (Jaspers 
et al., 2017).

Technological progress has made it possible to improve 
load control processes and has also made it easier for 
coaches and players to familiarise themselves with training 
and competition monitoring tools (Rago et al., 2019). 
More specifically, portable microsensors using global 
positioning systems (GPS), approved by the International 
Federation of Association Football (FIFA) (FIFA, 2015), 
can easily quantify the volume of activity carried out 
by players during sports by recording variables such 
as distance travelled, high-speed movements and the 
number of accelerations and decelerations (Buchheit & 
Simpson, 2017). Although these instruments have certain 
limitations when it comes to monitoring high-speed effort, 
accelerations and decelerations (Buchheit et al., 2014), 
they are used by many teams for assessing the training 
process and footballers (Akenhead & Nassis, 2016).

Monitoring primary external load variables has 
made it possible to describe the training microcycle in 
professional (Malone et al., 2015; Owen et al., 2017), 
amateur (Sanchez-Sanchez et al., 2019) and youth 
(Wrigley et al., 2012) teams. However, the approach 
used on most occasions might be considered reductionist 
(Paul et al., 2015), as the microcycle load monitoring 
was conducted without taking the factors coaches have 
used to schedule their training sessions into consideration 
(Rago et al., 2019). Variables such as match location, 
the result of the competition, the number of matches 
included in the microcycle, the length of the training 
week, the upcoming opponent relative ranking and the 
role of the actual players during the match need to be 
studied and factored into the interpretation of the load 
associated with each training cycle (Brito et al., 2016). 
A recent study conducted with young football players 
from five teams (Curtis et al., 2020) found differences in 
weekly training load depending on the season phase (i.e., 

preseason, regular season and postseason), days between 
matches (i.e., < 4, 4-5 and > 5 days) and match result 
(i.e., win, draw and loss). In a similar line, albeit using 
a sample of professional players from teams competing 
in the Spanish league, training volume was found to 
increase and intensity decrease in the week before and 
after matches against a higher-ranking opponent (Rago et 
al., 2019). Furthermore, the authors reported that volume 
rose in the week following a defeat while load intensity 
increased after home matches.

Monitoring the physical demand associated with the 
training microcycle without considering aspects such 
as player role during competition, match location or the 
relative ranking of the opposing team means ignoring the 
complexity associated with workload in football (Curtis 
et al., 2020). Although the number of studies in this area 
has increased in recent years, further research is needed 
to clarify the potential cause-effect relationship between 
certain contextual variables and weekly training load 
(Rago et al., 2019). Consequently, the main objective of 
this paper was to compare the external load of microcycle 
training sessions in a semi-professional football team 
based on player role during competition and match 
location.

Methodology

Participants
The study involved 18 semi-professional football players 
(26.2 ± 3.9 years old; 177.7 ± 5.3 cm height; 73.9 ± 6.4  kg 
body mass) competing in the Spanish third division. The 
players trained five times a week and played one official 
match at the weekend. The study monitored seven consecutive 
competition microcycles in the first section of the season. 
The inclusion criteria for choosing the study sample were: i) 
being an outfield player; ii) taking part in 85 % of the training 
sessions; iii) completing at least 50 % of the regular matches; 
iv) not having sustained any injury in the four months prior 
to data collection (Sánchez et al., 2019). The circumstances 
intrinsic to the training process meant that 601 of the 630 
total records were ultimately used for the study, divided 
according to the different variables shown in Table 1.

The participating club’s coaching staff approved the 
research and the players signed an informed consent form 
describing the procedures, risks and benefits associated with 
taking part in the study. The experimental design fulfilled 
the requirements of the Declaration of Helsinki.
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Instruments
The external load measurement during the training sessions 
was obtained using a GPS unit (K-GPS 10 Hz, K-Sport®, 
Motelabbate, PU, Italy) with acceptable reliability 
demonstrated in previous studies (Fernandes-da-Silva et 
al., 2016). The device was fitted to the player’s upper back 
inside the pocket of a purpose-built vest worn under the 
training shirt. All the GPS units were switched on at the same 
time, i.e., 10 minutes before the start of the external load 
recording. The start and end of each measurement session 
was noted in order to extract only the gross training time 
data. The data collected were analysed using the K-Fitness 
software (K-Sport®, Motelabbate, PU, Italy). A spreadsheet 
designed for the study was used to tabulate the data.

Procedure
To assess the differences between player roles during 
competition, the footballers were classified as starters, 
if they had begun the match in the starting eleven, and 
as substitutes, when i) they had participated in the match 
once it had started, ii) they had been called up but had not 
played any minutes, iii) they had not been called up to 
the squad for that match. To test for the effect of match 
location, home status, i.e., when the team played at its 
own ground, and away status, when the team played at 
the opposing team’s ground, was recorded (Table 1). The 
training sessions were also classified chronologically 
depending on what the next competition was (Sánchez-
Sánchez, et al., 2019). In the first training session of 
the week (post-match day [MD+1]), the starters in the 
previous match did recovery work (i.e., low-intensity 

aerobic and mobility exercises) while the substitutes and 
non-called-up players performed supplementary work (i.e., 
specific circuits with high neuromuscular demand). In the 
second training session (i.e., MD-4), specific work was 
carried out in the form of small-sided games with high 
neuromuscular demand (50 m2 per player) together with 
preventive work (mobility, eccentric and core strength) for 
all the squad players. In the third training session of the 
week (i.e., MD-3), small-sided games (100 m2 per player) 
were combined with 11 vs. 11 matches with a defensive 
tactical orientation for all players. In the fourth training 
session of the week (i.e., MD-2), all the players took part 
in situations geared towards speed optimisation and 11 
vs.11 contests with an offensive tactical orientation. In 
the last training session, held on match day (i.e., MD-1), 
all the players did activation drills and set pieces. In all 
the microcycles analysed, the rest day for the players was 
the day after the MD+1 session.

Measurements
All the variables were expressed in relative values (m·min-1) 
as a function of each player’s participation time during the 
training session. The external load variables were selected 
on the basis of previous studies (Sánchez-Sánchez et al., 
2019): i) total distance (Drel; m·min-1), ii) sprint distance 
(SPD; > 19.8, m·min-1), iii) high-speed distance (HSD; 14.4-
19.8 km·h-1, m·min-1), iv) medium-speed distance (MSD; 
7-14.4 km·h-1, m·min-1), v) low-speed distance (LSD; 0-7 
km·h-1, m·min-1) and vi) number of accelerations (ACC; 
>3.0 m·s-2, n/10·min-1). The external load of each variable 
analysed was the mean value of the sessions with the same 
orientation that comprised each one of the seven microcycles 
analysed. The ACC value was stated in base-10 for better 
expression of the result.

Statistical analysis 
Data were presented as mean ± standard deviation. The 
normality of the data was verified with the Shapiro-Wilk test 
(p > .05). The Student’s t-test for independent samples was 
used to determine differences in external load, factoring in 
match location and player role during competition. Significant 
differences were considered when p < .05. Additionally, the 
effect size (ES) was assessed using Cohen’s d-test (Cohen, 
1988). The d value was interpreted using the following scale: 
trivial < 0.2, low = 0.2 - 0.5, moderate = 0.5 - 0.8 and high 
> 0.8 (Hopkins et al., 2009). The Statistical Package for the 
Social Sciences was used (SPSS, version 25.0, SPSS Inc., 
Chicago, IL, USA).

Table 1 
Number of records analysed for each variable under study.

Sessions Location Role

Home Away Starter Substitute

MD+1 64 50 65 49

MD-4 69 54 70 53

MD-3 68 53 69 52

MD-2 68 53 69 52

MD-1 69 53 70 52

Note. MD+1: first training session of the microcycle; MD-4: 
second training session of the microcycle; MD-3: third training 
session of the microcycle; MD-2: fourth training session of the 
microcycle; MD-1: last training session of the microcycle.

http://www.revista-apunts.com
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Table 2 
External load values (mean ± SD) in each training session factoring in the player role during competition.

Variable
MD+1 MD-4 MD-3 MD-2 MD-1

Starter Substitute Starter Substitute Starter Substitute Starter Substitute Starter Substitute

DREL (m·min-1) 74.42 ± 12.97 77.19 ± 14.56 75.50 ± 13.85 76.62 ± 15.05 74.06 ± 14.13 73.89 ± 17.87 70.40 ± 6.78 70.42 ± 7.29 49.95 ± 4.00** 46.85 ± 4.60

SPD (m·min-1) 0.64 ± 0.95** 1.28 ± 1.08 1.03 ± 0.66 0.95 ± 0.67 2.29 ± 1.65 2.09 ± 1.72 2.41 ± 1.04 2.67 ± 1.25 0.50 ± 0.40* 0.22 ± 0.24

HSD (m·min-1) 1.36 ± 1.98** 2.80 ± 2.24 8.97 ± 7.91 9.50 ± 10.88 7.73 ± 3.94 7.71 ± 5.72 6.90 ± 2.03 6.71 ± 1.97 1.91 ± 1.13** 1.23 ± 0.85

MSD (m·min-1) 46.06 ± 11.43 43.25 ± 11.53 32.43 ± 8.78 33.27 ± 7.55 31.34 ± 9.37 32.05 ± 13.06 28.60 ± 5.58 28.22 ± 5.58 17.37 ± 1.82 16.54 ± 2.21 

LSD (m·min-1) 25.22 ± 5.01 28.15 ± 5.09 32.03 ± 2.89 31.75 ± 3.08 31.61 ± 3.28 31.00 ± 3.56 31.47 ± 2.94 31.75 ± 2.84 28.76 ± 2.50 27.43 ± 2.74

ACC (n/10·min-1) 3.87 ± 4.22** 7.53 ± 4.93 9.94 ± 2.44 10.33 ± 2.70 9.87 ± 6.45 9.26 ± 2.06 8.80 ± 1.57 9.01 ± 1.76 6.03 ± 2.11 6.00 ± 1.95

MD+1: first training session of the microcycle; MD-4: second training session of the microcycle; MD-3: third training session of the microcycle; MD-2: fourth training session of the microcycle; MD-1: last 
training session of the microcycle ; Drel: total distance; SPD: sprint distance (>19.8 km·h-1); HSD: high-speed distance (14.4-19.8 km·h-1); MSD: medium-speed distance (7-14.4 km·h-1); LSD: low-speed 
distance (0-7 km·h-1); ACC: number of accelerations (>3.0 m·s-2).* Shows starter vs. substitute difference, *p < .05 y **p < .01.

Table 3 
External load values (mean ± SD) in each training session controlling for match location.

Variable
MD+1 MD-4 MD-3 MD-2 MD-1

Home Away Home Away Home Away Home Away Home Away

DREL (m/min) 74.74 ± 16.56 76.87 ± 8.58 79.60  ± 17.24** 71.20 ± 6.82 79.63 ± 17.43* 66.46 ± 9.12 72.70 ± 7.74** 67.41 ± 4.33 48.51 ± 4.56 48.57 ± 4.53

SPD (m/min) 0.91 ± 1.06 0.95 ± 1.07 1.25 ± 0.71** 0.66 ± 0.40 2.62 ± 1.97** 1.65 ± 0.95 2.41 ± 1.16 2.67 ± 1.10 0.37 ± 0.37 0.38 ± 0.37

HSD (m/min) 1.88 ± 2.12 2.16 ± 2.33 12.58 ± 11.13** 4.70 ± 1.57 9.51 ± 5.50** 5.33 ± 1.86 7.13 ± 2.17 6.41 ± 1.68 2.11 ± 0.96 2.90 ± 0.95

MSD (m/min) 44.81 ± 12.73 44.83 ± 9.77 33.28 ± 9.86 32.17 ± 5.39 35.35 ± 12.56** 26.74 ± 6.10 29.65 ± 6.26** 26.83 ± 3.99 17.42 ± 1.97 17.45 ± 1.97

LSD (m/min) 25.93 ± 5.15 27.31 ± 5.29 31.39 ± 3.11 32.59 ± 2.63 31.19 ± 4.03 31.54 ± 2.36 32.37 ± 2.99** 30.57 ± 2.42 28.61 ± 2.61 28.63 ± 2.60

ACC (n/10·min-1) 5.33 ± 4.67 5.26 ± 5.18 10.08 ± 2.34 10.15 ± 2.83 9.20 ± 6.54 9.57 ± 2.06 8.81 ± 2.07 8.83 ± 1.47 6.02 ± 2.05 6.02 ± 2.03

MD+1: first training session of the microcycle; MD-4: second training session of the microcycle; MD-3: third training session of the microcycle; MD-2: fourth training session of the microcycle; MD-1: last 
training session of the microcycle; Drel: total distance; SPD: sprint distance (>19.8 km·h-1); HSD: high-speed distance (14.4-19.8 km·h-1); MSD: medium-speed distance (7-14.4 km·h-1); LSD: low-speed 
distance (0-7 km·h-1); ACC: number of accelerations (>3.0 m·s-2).* Shows home vs. away difference, *p < .05 and **p < .01.

http://www.revista-apunts.com
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Results
Table 2 shows that in the MD+1 session, the SPD 
(d = 0.63), HSD (d = 0.69) and ACC (d = 0.68) demands 
were significantly lower (p < .001, p < .000, p < .002 and 
p < .000, respectively) for starters than for substitutes. The 
results showed no significant differences in the external 
load obtained between starters and substitutes in the middle 
sessions of the microcycle (i .e., MD-4, MD-3 and MD-2). 
However, the values found in DP-1 indicated that the external 
load for the starting players was significantly higher than for 
substitutes (Drel: p < .01, d = -0.73; DE: p < .05, d = -0.83; 
DAV: p < .01, d = -0.51

With regard to match location (Table 3), in MD-4 the 
Drel (d = -0.61), SPD (d = -0.99) and HSD (d = -0.93) values 
were significantly higher (p < .001, p < .000 and p < <.000) 
when the team trained to play at home than when it played 
away. In MD-3, the results showed that Drel (d = -0.91), 
SPD (d = -0.6) and HSD (d =  -0.96) were significantly 
higher (p < .000, p < .001 and p < .000, respectively) when 
the team played at home than when it played away. Similarly, 
the Drel (d = -0.81), MSD (d = -0.52) and LSD (d = -0.65) 
values found in MD-2 were significantly higher (p < <.000, 
p < .005 and p < .000, respectively) when the team played 
at home as opposed to away.

Discussion
The main purpose of this paper was to compare the external 
load of microcycle training sessions in a semi-professional 
football team based on player role during competition 
and match location. To our knowledge, most studies have 
examined weekly training load in terms of contextual 
variables, although few have investigated the effect of these 
factors in the microcycle sessions. The most outstanding 
results of this study indicated a higher external load in the 
MD+1 session for substitutes and in the MD-1 session for 
starters. Similarly, training load was higher in the MD-4, 
MD-3 and MD-2 sessions when the team was playing at 
home than when they played away.

There were no differences between starters and 
substitutes in external load in the middle sessions of the 
microcycle (i.e,. MD-4, MD-3 and MD-2). Previous studies 
reported similar results when analysing weekly training load 
as a function of player role in competition (Curtis et al., 
2020). Due to the short time interval between competitions, 
during regular training weeks (i.e., 5-7 days between 
matches), coaches tend to concentrate training load days 
in the middle part of the microcycle (Rago et al., 2019). 
This allows starters and substitutes to receive sufficient 
training stimulus to maintain their level of fitness without 

compromising their readiness for imminent competition 
(Martín-García et al., 2018). Although player fitness 
depends largely on the training done during the week, 
competition load also influences the footballer’s preparation 
(Morgans et al., 2018). Based on this result, it transpired 
that substitute players, whose yearly match/game time 
only amounts to 20% may have less-developed aerobic 
fitness than starters (Curtis et al., 2020). Therefore, in 
these players, the load of the middle microcycle sessions 
should be supplemented by training to offset the lack of 
game time (Anderson et al., 2016). On most occasions, 
the post-match session (i.e., MD+1) was used to replicate 
competition load for players who had had less game time 
(Martín-García et al., 2018).

Our results show higher load values for substitutes 
in MD+1 (i.e., SPD, HSD and ACC) and for starters 
in MD-1 (i.e., DREL, SPD and HSD). The differences 
found in MD+1 are consistent with the results of previous 
studies (Martín-García et al., 2018). In these sessions, the 
training load is diversified to meet the needs of the players 
depending on their role in competition. More specifically, 
the load differences found in the MD+1 session are due 
to the fact that the starters do recovery training based on 
aerobic load, whereas the substitutes engage in tasks to 
make up for their lack of game time (Stevens et al., 2017). 
Given that it is hard for a training session to replicate 
match demands (Sánchez-Sánchez et al., 2019), the MD+1 
session usually includes high neuromuscular demand and 
little by way of high speed (Martín-García et al., 2018), 
as it usually involves few players and small areas (Owen 
et al., 2011). However, as high speed appears to be a skill 
that is increasingly more associated with success in football 
(Faude et al., 2012) and with the prevention of hamstring 
injuries (Malone et al., 2018), coaches should include 
activities that encourage this type of drills in substitutes 
during the MD+1 session.

When the external load of the sessions was analysed 
in terms of match location, the MD-4, MD-3 and MD-2 
sessions in general presented higher load values when the 
team was playing at home. These results are consistent with 
those of other studies conducted with elite youth football 
players (Brito et al., 2016). It may be that neuromuscular 
load is lower in the microcycles used to prepare for away 
matches to offset the fatigue associated with these weeks 
caused by travel and disrupted sleep routines (Rago et 
al., 2019). To cope with this problem, coaches regulate 
session loads and the actual players adapt their weekly 
training rhythm to keep fatigue within acceptable limits 
that allow them to compete successfully at the weekend 
(Brito et al., 2016).

http://www.revista-apunts.com
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Studies investigating the effect of the contextual 
variables related to training load in football should use a 
full training period, multiple teams and several seasons 
for the analysis (Rago et al., 2019). However, our study 
was conducted at a specific point in the season using a 
small sample of semi-professional players. In addition, 
given that football players may respond differently to 
training load (Brito et al., 2016), the load control process 
should take each player’s individual characteristics into 
consideration. To this end, it would seem advisable to use 
individual speed thresholds to monitor external load (Abt 
& Lovell, 2009). Nevertheless, our study was based on 
general references for speed ranges.

Conclusion
The most salient results of our study indicated a higher 
external load in the MD+1 session for substitutes and in the 
MD-1 session for starters, with no other differences for this 
player role in the other sessions. Our findings are relevant 
for training planning processes and recovery strategies 
for football players taking part in a sport with a match-
intensive competition period. Consequently, when coaches 
plan their sessions, they should consider the interaction 
between the variables analysed in this study and others 
included in previous research in order to understand player 
response to the training stimulus. In a highly complex 
sport, training load needs to be tailored to all the aspects 
that may impact the adaptation process during a prolonged 
and competition-intensive period.
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