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ABSTRACT

Sangnier, S, Cotte, T, Brachet, O, Coquart, J, and Tourny, C.
Planning training workload in football using small-sided games
density. J Strength Cond Res XX(X): 000–000, 2018—To
develop the physical qualities, the small-sided gamesʼ (SSGs)
density may be essential in soccer. Small-sided games are
games in which the pitch size, playersʼ number, and rules are
different to those for traditional soccer matches. The purpose
was to assess the relation between training workload and
SSGsʼ density. The 33 densities data (41 practice games
and 3 full games) were analyzed through global positioning
system (GPS) data collected from 25 professional soccer play-
ers (80.7 6 7.0 kg; 1.83 6 0.05 m; 26.4 6 4.9 years). From
total distance, distance metabolic power, sprint distance, and
acceleration distance, the data GPS were divided into 4 cate-
gories: endurance, power, speed, and strength. Statistical
analysis compared the relation between GPS values and
SSGsʼ densities, and 3 methods were applied to assess mod-
els (R-squared, root-mean-square error, and Akaike information
criterion). The results suggest that all the GPS data match the
playerʼs essential athletic skills. They were all correlated with
the gameʼs density. Acceleration distance, deceleration dis-
tance, metabolic power, and total distance followed a logarith-
mic regression model, whereas distance and number of sprints
follow a linear regression model. The research reveals options
to monitor the training workload. Coaches could anticipate the
load resulting from the SSGs and adjust the field size to the
playersʼ number. Taking into account the field size during
SSGs enables coaches to target the most favorable density
for developing expected physical qualities. Calibrating intensity
during SSGs would allow coaches to assess each athletic skill
in the same conditions of intensity as in the competition.
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I NTRODUCTI ON

F
or the past few years, integrated physical training
(the athletic training with ball in specific game sit-
uations in soccer including adversaries and part-
ners) has been used as an alternative to athletic

training without a ball. This type of training relies partly on
small-sided games (SSGs) (11,23,24,41). Small-sided games
are training games or matches in which the size of the
pitch, the number of players, and the rules of the game are
different to those for traditional soccer matches (19,20). By
incorporating a ball and opponents (12,31), skill and fitness
coaches can develop simultaneously technical, tactics, and
physical skills (18,21,22,32). Studies have compared effects
on development of physical qualities between interval training
without a ball and training based on SSGs (27,41,44). For
example, Reilly and White (41) compared these 2 modes of
training on 18 young professional soccer players in the
English premier league. They compared sprint interval train-
ing of 4 3 6 minutes at 85–90% of the maximum heart rate
(HRmax) and active recovery at 50–60% HRmax to small-sided
5 v 5 games with the same time pattern for working and the
same mode of recovery. The different physical performance
tests showed similar evolutions that led the authors to con-
clude that the 2 modes of training were equally effective in
terms of aerobic and anaerobic results. Another study, by
Impellizzeri et al. (27) on 29 young Italian soccer players,
compared the effects of different types of SSGs (3 v 3, 4 v
4, and 5 v 5) with aerobic interval training of 4 3 4 minutes at
90–95% HRmax and 3-minute active recovery at 60–70%
HRmax. Apart from the time spent above 95% HRmax, the
results showed no differences in terms of intensity (% HRmax,
rating of perceived exertion [RPE], and concentration of lac-
tate [La]) or progress (3% running economy for each group,
and 8 and 7% of high maximal oxygen uptake [V_O2max],
respectively). The literature clearly demonstrated that SSGs
could be used as an effective training mode to enhance aero-
bic fitness and match performance in soccer players.
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