
Vol.:(0123456789)1 3

Sport Sciences for Health (2021) 17:797–805 
https://doi.org/10.1007/s11332-021-00766-3

ORIGINAL ARTICLE

Influence of pitch size and goalkeepers on external and internal load 
during small‑sided games in amateur soccer players

Roberto Modena1,2  · Andrea Togni1 · Maurizio Fanchini1,3  · Barbara Pellegrini1,2  · Federico Schena1,2 

Received: 2 February 2021 / Accepted: 17 April 2021 / Published online: 3 May 2021 
© The Author(s) 2021

Abstract
Purpose To analyse the influence of goalkeepers during 4-a-side small-sided games, played in pitches of two different sizes 
(small: 30 × 20 m, large: 40 × 30 m).
Methods Total distance covered (TD), distance covered at low- (LSD), moderate- (MSD), high- (HSD) and very high-speed 
(VHSD), average and maximal speed, Edwards’ training load (Edw-TL), time spent above 90% of maximal heart rate (T90%) 
and rate of perceived exertion (RPE) were monitored, in 18 amateur soccer players.
Results Higher TD (mean difference: + 181 m, Hedge’s g: 0.93 and + 400 m, 3.37), MSD (+ 85 m, 0.79 and + 146 m, 
1.64), HSD (+ 101 m, 1.41 and + 179 m, 3.26), VHSD (+ 30 m, 1.89 and + 35 m, 1.26), average speed (+ 0.65 km  h−1, 0.88 
and + 1.47 km  h−1, 3.31) and maximal speed (+ 3.60 km  h−1, 1.40 and + 3.58 km  h−1, 1.40) were found in large than small 
pitch, without and with goalkeepers, respectively. Goalkeeper’s presence increased Edw-TL (+ 8.4 AU, 0.70) and reduced TD 
(− 141 m, 0.75), HSD (− 54 m, 0.75) and average speed (− 0.54 km  h−1, 0.76) in small pitch and maximal speed (1.59 km 
 h−1, 0.60 and 1.61 km  h−1, 0.66) in both small and large pitches, respectively. RPE was higher (+ 20, 1.52) in the large than 
small pitch when the goalkeepers were present.
Conclusion Implementing small-sided games, coaches should be aware that lower external load with similar internal load 
could be provided using small pitch with goalkeeper rather than either small goals or larger pitch. Furthermore, large small-
sided games without goalkeeper may be the best choice for eliciting high training load.
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Abbreviations
SSGs  Small-sided games
RPE  Rate of perceived exertion
GPS  Global positioning system
TD  Total distance
LSD  Low-speed distance
MSD  Moderate-speed distance
HSD  High-speed distance
VHSD  Very high-speed distance

Edw-TL  Edwards’ training load
T90%  Time spent above 90% of maximal heart rate

Introduction

Performance has been suggested as a multifactorial construct 
in the theoretical simplified model of football (soccer) per-
formance [1] and its improvement is currently one of the 
main purposes of the training process [2]. From a holis-
tic and time-efficient perspective, particularly important at 
amateur level (given the low number of weekly training ses-
sions), coaches often use an integrated approach, for exam-
ple using small-sided games (SSGs), to provide a specific 
training stimuli and simultaneously improve both technical-
tactical and physical characteristics of the players [3, 4]. 
The training load stimuli provided by SSGs can be managed 
by modifying several variables such as pitch’ size [5, 6], 
number of players involved [5, 7, 8], rules [9], floater’s use 
[10, 11], duration and numbers of bouts [12, 13] and the 
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presence of goalkeepers [7, 8, 14–16]. Even if the available 
evidence is scarce, the presence of goalkeepers and regular 
goals, compared to possession format and use of small goals, 
may be important not only to develop tactical and technical 
skills (i.e., kick), but also to increase the active participa-
tion of the goalkeeper when the team is in ball-possession 
[17]. At present, most of the studies examined separately 
the effect of area per player (ratio between pitch’s size and 
number of players) and the presence of goalkeeper, but few 
of them considered their interaction [18].

Studies that examined the effect of area per player on 
heart rate responses provide contradictory results. For exam-
ple, Hodgson et al. [19] and Kelly and Drust [20] found no 
effect on heart rate when the area per player was increased 
while greater responses were found in other studies [5, 16, 
21, 22]. Studies that evaluated the rate of perceived exertion 
(RPE), showed higher rating values when the area per player 
increased [5, 16, 21, 22]. Furthermore, wider area per player 
seems to lead an increase in time-motion metrics (i.e., total 
distance covered, distance covered at high speed and accel-
erations) [6, 8, 19, 21].

Regarding the effect of the presence of goalkeepers in 
SSGs, the heterogeneity of formats and rules used in the 
studies limits the comparisons. However, it seems that the 
presence of goalkeepers tends to decrease both heart rate 
response and physical performance [6–8, 11, 15, 16]. In par-
ticular, Gaudino et al. [8] showed an increase of high-speed 
distance and maximal speed whereas Castellano et al. [7] 
and Koklu et al. [15] reported a decrement of player load 
and high-speed distance, respectively.

Furthermore, studies that examined the effect of the goal-
keeper’s presence in SSGs have involved young soccer play-
ers [11, 15, 16] or adult high-level players (semi-professional 
and professional) [7, 8], therefore information on amateur 
soccer is needed.

The aim of this study was to examine the effect of the 
interaction between the goalkeeper’s presence and two dif-
ferent pitch dimensions, during a 4-a-side SSGs, on the 
external and internal load values in adult amateur soccer 
players. Time motion parameters, Edward’s training load, 
time spent above 90% of maximal heart rate and rate of 
perceived exertion were considered as outcomes. Based on 
the present knowledge, we expected that the presence of 
goalkeepers may reduce physiological responses and time 
motion parameters, especially in the small pitch. Moreover, 
we hypothesized that the gap in the external and internal 
load, measured during SSGs played in the large than in small 
pitch (higher in the large one), can be lowered by the pres-
ence of goalkeepers.

Methods

Experimental protocol

In this observational study, data were collected throughout 
the in-season period (season 2017/2018) during the usual 
training sessions of an amateur soccer team. Each SSGs 
session was performed once a week, at least 48 h after the 
last match and after a standardized warm-up to limit the 

Table 1  Interaction between pitch size and goalkeepers’ presence

Estimated marginal means [95% CI] and p value for pitch’ size and goalkeepers interaction effect of time-motion characteristics, heart rate 
responses and RPE during four different small-sided game’s formats
TD total distance, LSD low speed distance, MSD moderate speed distance, HSD high speed distance, VHSD very high speed distance, AvgSpeed 
average speed, MaxSpeed maximal speed, T90% time spent above 90% of maximal heart rate, Edw-TL Edward’s training load, RPE rate of per-
ceived exertion

Small pitch (30 × 20 m) Large pitch (40 × 30 m) Interaction pitch 
size × GK pres-
ence

Without goalkeepers With goalkeepers Without goalkeepers With goalkeepers p value

TD [m] 1620.11 [1542.78–
1701.32]

1478.79 [1424.96–
1534.67]

1801.45 [1733.16–
1872.43]

1878.52 [1825.84–
1932.73]

 < 0.001

LSD [m] 1223.77 [1203.94–
1243.92]

1170.55 [1114.88–
1229]

1184.32 [1148.53–
1221.21]

1207.45 [1175.5–
1240.26]

0.005

MSD [m] 264.56 [220.88–316.86] 234.47 [195.7–280.93] 349.49 [326.36–374.26] 380.51 [343.29–421.76]  < 0.001
HSD [m] 123.46 [95.94–158.87] 69.46 [53.4–90.34] 224.93 [206.97–244.46] 248.62 [221.29–279.31]  < 0.001
VHSD [m] 12.27 [8.61–17.49] 6.89 [4.34–10.92] 42.71 [34.12–53.45] 41.94 [28.39–61.97]  < 0.001
AvgSpeed [km  h−1] 6.07 [5.77–6.38] 5.52 [5.32–5.73] 6.72 [6.47–6.99] 6.9 [6.79–7.19]  < 0.001
MaxSpeed [km  h−1] 20.63 [19.65–21.67] 19.04 [17.92–20.23] 24.24 [23.25–25.26] 22.62 [21.48–23.83]  < 0.001
T90% [min] 0.42 [0.28–0.64] 0.57 [0.47–0.7] 0.52 [0.39–0.69] 0.56 [0.43–0.73] 0.272
Edw-TL [AU] 60.24 [55.2–65.74] 68.62 [66.08–71.26] 62.43 [57.3–68.02] 66.76 [63.43–70.26] 0.011
RPE [AU] 53.18 [46.35–61.02] 48.19 [42.16–55.07] 56.83 [49.17–65.69] 68.47 [62.89–74.55]  < 0.001
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potential confounder effect of the activity carried out before 
the examined SSGs (e.g., post-activation potentiation and/or 
fatigue). A 2 × 2 design was used, where the two independent 
factors were the pitch size (small and large) and the pres-
ence of goalkeepers (goalkeepers with regular goals and no 
goalkeepers with small goals). Load markers were collected 
for every SSGs using Global Positioning System (GPS) for 
external load, heart rate and rate of perceived exertion (RPE) 
for internal load. Before data collection all the participants 

performed 2 weeks of familiarization with the RPE method 
using the CR100 Borg scale (CR100). Yo-Yo Intermittent 
Recovery Test level 1 was used to anchoring the player’s 
RPE (i.e., CR100) to exercise’s intensity [23] as well as to 
assess each player’s level of the endurance physical per-
formance and maximal heart rate. A standardized 18-min 
warm-up based on jogging, dynamic stretching, sprinting, 
acceleration and deceleration drills was completed before the 
Yo-Yo Intermittent Recovery Test and each SSGs session.

Fig. 1  Comparison between with and without goalkeepers. Mean dif-
ferences with 95% CI for pairwise comparison between SSGs with 
and without goalkeepers; 30 × 20 m (left) and 40 × 30 m (right). GK 
goalkeepers, TD total distance, LSD low speed distance, MSD moder-

ate speed distance, HSD high speed distance, VHSD very high speed 
distance, AvgSpeed average speed, MaxSpeed maximal speed, T90% 
time spent above 90% of maximal heart rate, EdwTL Edwards’ train-
ing load, RPE rate of perceived exertion
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Population

Eighteen amateur male soccer players took part in the study. 
All the participants had at least 8 years of regular experience 
in an organized soccer environment (training days ≥ 2 per 
week; official competition ≥ 1 per week). At the end of data 
collection, only 13 players (age 28.7 ± 6.3 years, body mass 
73.8 ± 6.1 kg, height 178.0 ± 0.1 cm) had at least 1 valid 
measurement for each condition and could be included in 
the final analysis.

Small‑sided games

SSGs were performed on an artificial 3G rubber crumb turf 
as 4-a-side matches consisting of four bouts of 4 min sepa-
rated by 3 min of passive recovery. Four randomly ordered 
type of SSGs (n = 81) were performed with and without 
goalkeepers and considering small (30 × 20 m) and large 
(40 × 30 m) pitch dimension (area per player of 75 and 150 
 m2 without goalkeepers, respectively) [5]. During the SSGs 
without goalkeepers, players had to score in a small goal 

Fig. 2  Comparisons between large and small pitch. Mean differences 
with 95% CI for pairwise comparison between large (40 × 30 m) and 
small (30 × 20  m) pitch SSGs; with goalkeepers (left) and without 
goalkeepers (right). TD total distance, LSD low speed distance, MSD 

moderate speed distance, HSD high speed distance, VHSD very high 
speed distance, AvgSpeed average speed, MaxSpeed maximal speed, 
T90% time spent above 90% of maximal heart rate, EdwTL Edward’s 
training load, RPE rate of perceived exertion
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(2 × 1 m), whereas when goalkeepers were present players 
had to score in a regular goal. Official rules of 11-a-side 
football was used except for offside rule. To avoid roster’s 
imbalance, the composition of the teams was based on play-
ing positions and technical abilities (assessed by coach). 
In addition, to provide high motivation, SSGs have been 
played in a tournament scenario, with points awarded for 
winning (+ 3 points), drawing (+ 1 point) and goal scoring 
(+ 1 point). Balls were placed around the perimeter of the 
pitch and quickly returned when went out of play, avoiding 
long interruptions of activity. Furthermore, to ensure high 
intensity effort, a verbal encouragement was provided by the 
head coach of the team [5].

External load

Outfield player’s external load was monitored during the 
SSGs by a 10-Hz-GPS device (Viper, StatSports, Ireland). 
Previous studies demonstrated a good accuracy of this 
device to measure distance and peak velocity [24]. Play-
ers wore a tight-fitting vest with the GPS units placed into 
a pocket between shoulder’s blades. Every GPS unit was 
turned on and placed outdoors 15 min prior the start of the 
session to ensure a better satellite’s signals reception [25]. 
The following time motion characteristics were chosen as 
representative of external training load: total distance cov-
ered (TD), distance covered at different speed zones (low-
speed distance [0–10.8  km  h−1, LSD], moderate-speed 
distance [10.8–14.4 km  h−1, MSD], high-speed distance 
[14.4–19.8 km  h−1, HSD] and very high-speed distance 
[≥ 19.8 km  h−1, VHSD]), average speed and maximal speed 
[26].

Internal load

Internal load was assessed with heart rate and RPE. Heart 
rate was monitored at 1-s intervals using a heart rate mon-
itor band  (Polar® T31) connected with the GPS device 
which stored data synchronized with player’s movements. 
For every session, time spent in five intensity zones, based 
on a percentage of maximal heart rate (zone 1: 50–60%, 
zone 2: 60–70%, zone 3: 70–80%, zone 4: 80–90%, and 
zone 5: 90–100%), was quantified and multiplied for a 
coefficient, different for each zone (from 1 to 5 related 
to the intensity); the sum of the five products obtained 
was used as training load based on heart rate as proposed 
by Edwards (Edw-TL) [27] and used in several previous 
studies on football [28, 29]. Furthermore, also time spent 
above 90% of maximal heart rate (T90%) was considered 
as internal load parameter and a relevant factor to improve 
aerobic fitness [30]. In addition, players were asked, imme-
diately at the end of the SSGs, to provide RPE rating in 

a confidential way, to avoid influence of teammates. The 
CR100-Borg scale was used, as it was shown to be valid 
in soccer context [29, 31], in addition participants per-
formed both memory and exercise anchoring before the 
commencement of data collection.

Statistical analysis

Normal distribution of the data was checked using Shap-
iro–Wilk test with the level of statistical significance set 
at 0.05. Pitch’ size and goalkeepers’ presence were used 
as independent variables whereas GPS metrics, heart rate 
parameters and RPE were considered as dependent vari-
ables. Since the different number of participants’ repeated 
measures, generalized estimating equations (GEE) analysis, 
with exchangeable correlation structure, was used to exam-
ine interaction between the two independent variables. GEE 
Log distribution was selected when variables were not nor-
mally distributed, otherwise linear distribution was chosen. 
When a significant interaction effect was found (p < 0.05), 
estimated marginal means pairwise comparisons with Sidak 
adjustment were performed for investigating significant dif-
ferences and Hedges’ g was used as standardized effect size 
[32]. Estimated means and mean’s differences for pairwise 
comparisons are presented with 95% confidence interval 
(95% CI). All the statistical analyses were performed with 
SPSS software (IBM SPSS Statistics, version 22.0).

Results

External and internal loads estimated means with 95% CI 
and p values of interactions between pitch’ size and goal-
keeper’s presence are presented in Table 1, as well as mean 
difference with 95% CI for pairwise comparisons are pre-
sented in Figs. 1 and 2. Hedges’ g is presented in the text as 
a measure of standardized effect size.

The distance covered during Yo-Yo intermittent recovery 
test level 1 was 1766 ± 304 m and maximal heart rate was 
181 ± 10 bpm.

Pitch size effect

A significant effect of the size of the pitch was found, with 
higher values in large compared to small pitch, for TD 
(+ 291.7 m [244.5–339.0], p < 0.001, g = 1.59 [1.09–2.10]), 
MSD (+ 115.6  m [88.6–142.6], p < 0.001, g = 1.03 
[0.57–1.50]), HSD (+ 143.9 m [125.3–162.4], p < 0.001. 
g = 2.27 [1.71–2.84]), VHSD (+ 33.1  m [24.0–42.3], 
p < 0.001, g = 1.38 [0.90–1.87]), average speed (+ 1.1 km  h−1 
[0.9–1.2], p < 0.001, g = 1.55 [1.05–2.05]), maximal speed 
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(+ 3.6 km  h−1 [2.6–4.6], p < 0.001, g = 1.18 [0.71–1.66]) and 
RPE (+ 11.8 [6.1–17.4], p < 0.001, g = 0.63 [0.18–1.08]).

Goalkeepers’ presence effect

A main effect of goalkeepers’ presence was found on some 
assessed parameters, in fact, HSD (−35.2  m [−59.9 to 
−10.6], p = 0.005, g = 0.45 [0.01–0.89]), VHSD (−5.9 m 
[−11.2 to −0.6], p = 0.029, g = 0.33 [−0.11 to 0.77]) and 
maximal speed (−1.6 km  h−1 [−2.6 to −0.6], p = 0.002, 
g = 0.55 [0.10–1.00]) were lower while Edw-TL (+ 6.4 
[2.2–10.5], p = 0.003, g = 0.45 [0.01–0.90]) was higher 
when the goalkeepers were present compared to small goals 
format.

Goalkeepers’ presence and pitch’ size interaction

A significant interaction between pitch’ size and goalkeep-
ers’ presence was found for TD, MSD, HSD, VHSD, average 
speed, maximal speed, RPE (all p < 0.001), LSD (p = 0.005) 
and Edw-TL (p = 0.011) (Table 1). The presence of goal-
keepers reduced TD (g = 0.75 [0.11–1.38]), HSD (g = 0.75 
[0.11–1.38]), average speed (g = 0.76 [0.12–1.39]), maximal 
speed (g = 0.60 [−0.03 to 1.22]) and RPE (g = 0.28 [−0.34 
to 0.90]) in the small pitch (Fig. 1) whilst lowered only the 
maximal speed (g = 0.66 [−0.01 to 1.32]) in the large pitch 
(Fig. 1).

The use of a larger pitch led to an increase in TD 
(g = 3.37 [2.32–4.44] and g = 0.93 [0.31–1.56]), MSD 
(g = 1.64 [0.87–2.43] and g = 0.79 [0.18–1.41]), HSD 
(g = 3.26 [2.23–4.31] and g = 1.41 [0.75–2.08]), VHSD 
(g = 1.26 [0.53–2.00] and g = 1.89 [1.18–2.61]), average 
speed (g = 3.31 [2.27–4.37] and g = 0.88 [0.26–1.51]) and 
maximal speed (g = 1.40 [0.66–2.16] and 1.4 [0.74–2.07]) 
both in presence and absence of goalkeepers, respectively 
(Fig. 2). Furthermore, RPE was higher in the large than 
small pitch only when the goalkeepers were present (g = 1.52 
[0.77–2.29]) (Fig. 2). On the contrary, the goalkeepers’ par-
ticipation increased Edw-TL only when the small pitch was 
used (g = 0.70 [0.07–1.34]).

Discussion

The results of the present study showed higher external 
training load and RPE in the large than small pitch. The 
goalkeepers’ presence decreased running distances at high-
intensity speed and increased the EdwTL when compared 
with small goals. Furthermore, we found that the effect of 
the goalkeepers’ presence on external and internal load met-
rics values (except for T90%), is dependent by the pitch size.

Pitch’size effect

Our results, showed higher RPE (g = 0.63) and no changes 
in heart rate responses in large compared to small pitch. 
Rampinini et al. [5] found an increase on both RPE and 
heart rate in the large than both medium and small pitches. 
Moreover, the increased external load in the large pitch 
showed by our results (i.e., TD: g = 1.59; MSD: g = 1.03; 
HSD: g = 2.27; VHSD: g = 1.38; average speed: g = 1.55; 
maximal speed: g = 1.18) confirmed those of previous 
studies [6, 8, 19, 21]. For example, Casamichana et al. [21] 
compared three pitches of different size, finding that exter-
nal load metrics increased as the pitch size became wider, 
especially comparing large to small pitches. Recently, 
Riboli et  al. [6] showed strong positive relationships 
between the area per player and several motion metrics 
(e.g., total distance and high-intensity distance) in small-
sided games with several formats.

Goalkeepers’ presence effect

Our findings, showing that the goalkeepers’ presence low-
ered high-intensity metrics (i.e., HSD: g = 0.45; VHSD: 
g = 0.33; maximal speed: g = 0.55), confirmed those 
reported by previous studies, with the exception of Gau-
dino et al. [8] who found higher values of high-speed dis-
tance and maximal speed. On the other hand, in contrast 
with other studies, we found higher heart rate responses 
(i.e., EdwTL: g = 0.45) when goalkeepers were present.

Pitch’ size and goalkeepers’ presence interaction

An interaction effect between pitch’ size and goalkeepers’ 
presence could represent one of the reasons of inconsist-
ent results among studies that examined the effect of goal-
keepers’ presence. Our results showed that Edw-TL was 
increased (g = 0.70) due to the presence of goalkeepers, only 
in the small pitch; this effect may be due to the presence of 
a fifth player who can probably elevate the pace of the play 
and the technical action rate which may have an impact on 
the heart rate response. This difference was not significant 
in the large pitch, probably because the impact of fifth player 
in a wider area is not sufficient to increase Edw-TL. These 
findings are in contrast with Hulka et al. [16] who found 
higher average heart rate and time spent between 65 and 85% 
of maximum heart rate in small pitch 5-a-side SSGs played 
without goalkeepers.

Regarding the rate of perceived exertion, Hulka et al. 
[16] showed no differences in RPE between format with 
and without goalkeepers while Koklu et  al. [15] found 
higher RPE in SSGs with goalkeepers and a low number 
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of player (but the same area per player). Our data partially 
agreed with previous findings, showing that the presence of 
goalkeepers seems not to influence RPE in large pitches but 
may affect it in small pitches (i.e., lower in small pitch with 
goalkeepers compared to small goals, g = 0.28). Moreover, 
RPE was increased going from the small to large pitch with 
goalkeepers (g = 1.52) but no differences exist between the 
two dimensions without goalkeepers. Probably, the reduction 
in external load, provided by adding a player to each team, 
caused a greater reduction in RPE in the small compared to 
large pitch. Interesting, similar RPE (53 and 57) between 
small and large pitches without goalkeepers corresponded 
with higher external load (i.e., TD: g = 0.93; MSD: g = 0.79; 
HSD: g = 1.41; VHSD: g = 1.89; average speed: g = 0.88; 
maximal speed: g = 1.4) when the playing area was wider. 
Together, these results suggested that the absence of goal-
keepers allows greater external load responses in the larger 
pitch without increasing perception of effort. The increase 
in the external load may have had an impact on muscular 
rather than overall perception, thus it may be reasonable for 
both coaching practice and future research using differential 
RPE [33] to assess SSGs training load.

The analysis of interaction between pitch’ size and goal-
keepers’ presence highlighted that the presence of goal-
keepers seems to influence time-motion characteristics only 
when SSGs were played in the small pitch. TD (g = 0.75), 
HSD (g = 0.75), average speed (g = 0.76), maximal speed 
(g = 0.60) were greater in the small pitch without goalkeep-
ers compared to the same pitch with goalkeepers, showing 
that adding the goalkeepers when the available playing sur-
face is already small can result in a decrease of intensity and 
amount of motion. The presence of two additional players 
(two goalkeepers) had probably a greater relative weight in 
the small pitch than in the large one. Similar results were 
found by Gaudino et al. [8] and Riboli et al. [6], however, 
a comparison can be flawed because in their study the use 
of several formats and rules may have influenced the effect 
of interaction between the presence of goalkeepers and the 
dimension of the pitch. On the contrary, Hulka et al. [16] 
found that the distance covered was higher with goalkeepers 
than without in small pitch and no differences were found 
in medium and large pitches. Differences between our study 
and that of Hulka et al. may be explained by the dimension 
of the pitch used, 75  m2 and 60  m2 per player in the present 
study (without and with goalkeepers, respectively) that was 
similar to the medium size pitch of Hulka et al. (i.e., 56 
 m2 and 47  m2 in the small pitch, 87.5  m2 and 73  m2 in the 
medium pitch, and 126  m2 and 105  m2 in the large pitch, 
without and with goalkeepers, respectively). [16] Further-
more, in contrast to Gaudino et al.[8] who showed higher 
maximal speed in SSGs with goalkeepers than possession 
format, we found higher maximal speed when the goalkeep-
ers were not present, in both small (g = 0.60) and large pitch 

(g = 0.66). It may occur because players have to quickly 
manage transition phases to cover the own goal or score a 
goal taking advantage of imperfect positioning of opponents.

Our results can provide practical useful information for 
coaches of amateur teams, training ideally three times a 
week and compete once a week. As found also in previous 
studies [6, 8, 21], a coach could plan a small-sided game in 
a small pitch to provide a low mechanical work (i.e., during 
a return to play session or a light session throughout the in-
season period). Based on our results, the external load may 
be further lowered using the goalkeepers rather than small 
goals. Furthermore, when coaches need to provide a high 
external load, they should consider that the large pitch with-
out goalkeepers allows to elicit greater external load than 
small pitch but with similar overall perceived of exertion. A 
practical example is the first training session after the match 
(i.e., MD + 2), when starters (the players who played from 
the start the previous match) should participate in SSGs with 
small area per player and the presence of goalkeeper whereas 
no-starters (the players who did not play or enters during the 
game) should be involved in SSGs played in a wider pitch 
without goalkeeper. Moreover, the session training in the 
middle of the week, typically aims to develop speed and 
power capacity that may be stimulated better by a pitch of 
large dimension with small goals than with regular goals and 
goalkeepers, allowing to reach higher maximal speed values.

The present study is not free of some limitations. Small-
sided games were performed 48 h after the match, however 
not every player was equally involved in the match, there-
fore individual recovery conditions might have influenced 
the outcomes. Moreover, since the SSGs were monitored 
throughout several weeks, the cumulated training load 
and fatigue of each participant might have been different 
throughout the sessions. Verbal encouragement and a tour-
nament scenario were proposed to increase the players’ moti-
vation, but the efficacy of these intervention on each player 
might not have been the same, having different impact on 
the parameters assessed. External load metrics assessed with 
GPS (e.g., high- and very-high intensity running distances) 
need to be deeper verified in their validity and reliability 
during small sided games, and this may have influenced the 
results. In addition, the conclusions of the present study may 
be flawed by the small number of participants and the inter-
individual variability. Further investigations needed to better 
elucidate these phenomena at amateur level.

Conclusions

Our findings confirmed the literature in fact, 4-a-side small-
sided games played in higher area elicited greater training 
load. Moreover, our results added information about ama-
teur soccer players, showing that the effect of the presence 
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of goalkeepers is dependent from playing area and is more 
relevant on time motion characteristics than heart rate and 
perceived responses. The players reached higher amount of 
total distance and high-speed distance, with lower heart rate 
responses, with the use of small goals instead of regular 
goals and goalkeepers when the area per player was small.
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