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Combining small-sided soccer games and running-based methods

INTRODUCTION
Small-sided games (SSGs) are drill-based exercises often used in 
soccer training to promote intense acute physiological responses and 
improve tactical/technical dimensions [1]. These games are typically 
managed by coaches by changing the format of play (i.e., the numeri-
cal relationship between teams), pitch configuration (e.g., width and 
length ratio, pitch format), tactical/technical instructions (e.g., specific 
missions, instructions, type of marking), action restrictions (e.g., ball 
touch limitations, movement restrictions), or the type of training (e.g., 
continuous, intermittent, work-to-rest ratio) [2–4]. Considering that 
these task conditions can act concurrently, the acute effects of SSGs 
on players can vary significantly in terms of their physiological [5], 
physical [1], technical [6], and tactical [7] responses.

The use of SSG-based interventions can also affect adaptations 
in the physical fitness levels of players. The literature has consistently 
revealed that these drill-based games improve aerobic perfor-
mance [8–11], whereas the evidence is not so consistent regarding 
other physical qualities (e.g., repeated-sprint ability, jumping, 
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sprinting, change-of-direction) [12, 13]. Well-controlled study designs 
for this purpose are lacking, as most SSG-intervention studies are 
not controlled (i.e., they have no control group), and the vast majority 
of them have considered only youth players, who have with great 
trainability and potential for improvement.

Research findings support SSGs’ beneficial effect on aerobic per-
formance with no significant changes with running-based high-intensity 
interval training (HIIT) [8, 9]. However, some threats can be associ-
ated to SSGs. One drawback is that SSGs seem to be highly variable 
(i.e., intra- and inter-individual) in terms of high-intensity running 
demands, which may have a random effect on the physical demands 
and the mechanical and neuromuscular stimuli imposed on the play-
ers [14]. Additionally, it seems that SSGs significantly decrease players’ 
exposure to high-intensity running (e.g., running above 19.8 km/h) 
because of the small longitudinal space of the modified pitch [15, 16].

Considering the above-mentioned drawbacks (i.e., high intra- and 
inter-individual variability and low high-speed running stimuli) [14], 
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full version of the included papers in detail to identify articles that 
met the selection criteria. A discussion was made in the cases of 
discrepancies regarding the selection process.

2.3. Data Extraction
A data extraction was prepared in Microsoft Excel sheet (Microsoft 
Corporation, Readmon, WA, USA) in accordance with the Cochrane 
Consumers and Communication Review Group’s data extraction tem-
plate [21]. The Excel sheet was used to assess inclusion requirements 
and subsequently tested for all selected studies. The process was 
independently conducted by the two authors (FMC and HS). Any 
disagreement regarding study eligibility was resolved in a discussion. 
Full text articles excluded, with reasons, were recorded. All the records 
were stored in the sheet.

2.4. Data items
The following information was extracted from the included original 
articles: (i) type of study design, number of participants (n), age-group 
(youth, adults or both), sex (men, women or both), competitive level 
(if available), and type of original articles included (experimental, 
observational analytic or both); (ii) identification of the effects (acute 
or adaptations), dimension of analysis (internal load [the measure of 
biological response to a given physical demand imposed by the ex-
ercise [22]] or biological responses in exercise; external load [the 
measure of physical demand or neuro-mechanical load imposed by 
the exercise [22]] or physical demands in exercise; technical actions; 
tactical behavior; recovery/fatigue/readiness; psychological; fitness 
variations), outcomes explored, and main findings.

2.5. Assessment of methodological quality
For the case of intervention studies, The Physiotherapy Evidence Da-
tabase (PEDro) scale [23] was used to assess the methodological 
quality of the intervention studies included in this systematic review. 
The scale scores the internal study validity in a range of 0 (high risk 
of bias) to 10 (low risk of bias). Eleven items are measured in the 
scale. The criterion 1 is not included in the final score. Points for items 
2 to 11 were only attributed when a criterion was clearly satisfied. 
Two of the authors (FMC and HS) independently scored the articles. 
Disagreements in the rating between both authors was resolved through 
discussion. Aiming to control the risk of bias between authors, the 
Kappa correlation test was used to analyze the agreement level for 
the included studies. An agreement level of k = 0.94 was obtained.

For the case of cross-sectional studies, the appraisal tool to assess 
the quality of cross-sectional studies (AXIS) was used to classify the 
methodological quality of the articles [24]. The scale includes 20 items, 
in which 1 is related to the introduction, 10 are related to methods, 
5 are related to results, 2 are related to discussion, and 2 consider 
other factors. Two of the authors (FMC and HS) independently screened 
and rated the included full articles. The agreement of both authors 
was tested using the k agreement rate. The Cohen’s kappa coefficient 
(k) was executed, and revealed a k agreement of k=0.98.

some recent experimental approaches have been introduced to test 
the effects of training regimens that combine SSGs and running-based 
exercises (e.g., HIIT, sprinting) [17, 18]. This approach aims to add 
the mechanical stimulus of running-based HIIT to the beneficial 
physiological effects of SSGs in terms of aerobic performance.

Considering the recent appearance of original articles exploring 
the combination of SSGs and running-based exercises, it seems rel-
evant to conduct a systematic review. Such a review will allow us to 
summarize the main evidence and identify useful directions for future 
researches. Additionally, it is important to show how the combination 
can be employed in practical scenarios. Based on these reasons, the 
purpose of this systematic review is to evaluate the effects of combined 
SSG and running-based training methods on soccer players’ acute 
responses and adaptations after training interventions.

MATERIALS AND METHODS 
This systematic review followed the Cochrane Collaboration guide-
lines [19]. The systematic review strategy was conducted according 
to PRISMA (Preferred Reporting Items for Systematic Reviews and 
Meta-analyses) guidelines [20]. The protocol was published in IN-
PLASY (International Platform of Registered Systematic Review and 
Meta-analysis Protocols) with the identification number of INPLA-
SY2020100010 and DOI 10.37766/inplasy2020.10.0010.

2.1. Information sources
Electronic databases (Web of Science, Scopus, SPORTDiscus and 
PubMed) were searched for relevant publications prior to the 4th 
October of 2020. Keywords and synonyms were entered in various 
combinations (i.e., “Soccer” OR “Football”) AND (“small-sided 
games” OR “conditioned games” OR “SSG” OR “drill-based games” 
OR “small-sided conditioned games” OR “reduced games” OR “play 
formats”) AND (“high-intensity interval training” OR “interval training” 
OR “high-intensity training” OR “endurance” OR “run” OR “sprint*”). 
Additionally, the reference lists of the studies retrieved were manually 
searched to identify potentially eligible studies not captured by the 
electronic searches. Finally, an external expert has been contacted 
in order to verify the final list of references included in this umbrella 
review in order to understand if there was any study that was not 
detected through our research.

2.2. Eligibility criteria
The inclusion criteria for this systematic review were as follows: (i) 
only combined training including SSG and other training method in 
the same protocol with no limitation to sex, age or competitive level; 
(ii) acute effects or adaptations resulted from combined SSG and 
purely running-based methods; (iii) only studies conducted in soccer 
(association football); and (iv) only original and full-text studies writ-
ten in English.

The screening of the title, abstract and reference list of each study 
to locate potentially relevant studies was independently performed 
by the two authors (FMC and HS). Additionally, they reviewed the 
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RESULTS 
3.1. Study identification and selection
The searching of databases identified a total of 782 titles. These 
studies were then exported to reference manager software (EndNoteTM 
X9, Clarivate Analytics, Philadelphia, PA, USA). Duplicates (304 
references) were subsequently removed either automatically or manu-
ally. The remaining 478 articles were screened for their relevance 
based on titles and abstracts, resulting in the removal of a further 
461 studies. Following the screening procedure, 17 articles were 
selected for in depth reading and analysis. After reading full texts, 
a further 12 studies were excluded due to not meet the eligibility 
criteria (Figure 1).

3.2. Study characteristics
The characteristics of the included studies can be found in Table 1. 
Among the five included studies, four of them were interven-
tions [17, 18, 25, 26] and one was cross-sectional [27]. Three of 

the studies were conducted in youth [17, 25, 27], one in profes-
sional [26] and one in semi-professional [18]. Three studies compared 
combined SSG and running-based methods with just 
SSGs [17, 26, 27], while two compared two types of combined SSG 
and running-based methods [18, 25]. The internal load (i.e., psy-
chophysiological responses to exercise) was registered in the five 
included studies, while external load (i.e., physical demands imposed 
by the drills) was just monitored in two studies [17, 27]. The aerobic 
performance was the fitness variable with more reports 
(N=4) [17, 18, 25, 26]. The four intervention studies reported the 
effects on aerobic performance adaptations [18, 25, 26, 28]. Three 
of the studies [18, 25, 28] employed the final velocity achieved in 
the 30–15 Intermittent Fitness Test, while one [26] employed the 
final distance achieved in the Yo-Yo intermittent recovery test 
level 1.

The details of the interventions and training regimens can be found 
in Table 2. The interventions had a minimum of four weeks [18, 25] 

FIG. 1. PRISMA flow diagram highlighting the selection process for the studies included in the systematic review.
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TABLE 1. Summary of the study characteristics.

Reference
Study 
design

Partici-
pants 
(N)

Age (yo; 
mean ± SD)  

and sex (M, W)

Competitive 
level

Acute effects
(Outcomes)

Adaptations
(Outcomes)

Castillo 
et al. [26]

Parallel 
study

16
25.6 ± 7.6 yo

ND
Professional Internal load (RPE)

Sprinting (5-, 10-, 15-, 20-, 
30- and 40-m)

Aerobic (YYIRT-L1)

Harrison 
et al. [17]

Parallel 
study

26
13.9 ± 0.3 yo

Men
Youth

Internal load (HR)
External load (BL)

Aerobic (V̇O2peak; VIFT)
Sprinting (5-, 20-m)

Jumping (CMJ)

Köklü 
et al. [27]

Within-
subject 

repeated 
measures

18
18.2 ± 0.5 yo

Men
Youth

Internal load (HR, lactate and 
RPE)

External load (TD; MS)
Technical (touches of the ball, 

passes, tackles, turnover)

-

Paul  
et al. [25]

Parallel 
study

19
16.2 ± 0.8 yo

Men
Youth Internal load (HR)

Aerobic (VIFT)
Jumping (CMJ)

Change-of-direction (modified 
L run test)

Rabbani 
et al. [18]

Parallel 
study

21
23.2–24.1 ± 
2.2–3.7 yo

Men

Semi-
professional

Internal load (RPE) Aerobic (VIFT)

ND: not described; M: men; W: women; HR: heart rate; RPE: rated of perceived exertion; TD: total distance; HI-MP: high intensity 
metabolic power; YYIRT-L1: yo-yo intermittent recovery test level 1; m: meters; BL: body load; V̇O2peak: maximal oxygen uptake; VIFT: 
final velocity at 30–15 intermittent fitness test; CMJ: countermovement jump; MS: maximum speed; SD: standard-deviation

3.3. Methodological quality
The overall methodological quality of the intervention studies can be 
found in Table 3. The four considered articles [17, 18, 25, 26] ob-
tained a score of 6 points in ten possible.

The overall methodological quality of the cross-sectional studies 
can be found in Table 4. The study had 15 points in 20 possible.

3.4. Results of individual studies
The synthesis of results about the effects of combined SSG and 
running-based methods on internal and external load and technical/

and a maximum of six [17, 26]. In three of training protocols, SSGs 
and running-based methods were combined in the same ses-
sion [18, 26, 27], while in two studies the combination were made 
in different days (i.e., one day SSG and other HIIT) [17, 25]. The 
most common formats of SSGs were the 3  vs. 3  and 4  vs. 
4 [17, 18, 25–27].

A conceptual overview elaborated by the authors of this systematic 
review can be seen in Figure 2. This overview aims to systematize 
the complexity of the field and presenting it in an intelligible 
manner.

FIG. 2. Conceptual overview.
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TABLE 2. Characteristics of the training interventions combining SSG and other training method.

Study Combi- 
nation

Duration 
(w) d/w* Total 

sessions
Type of 
training

Format/  
pitch

Work 
duration*

Work 
intensity/ 

description

Relief 
dura-
tion

Relief 
intensi-

ty
Sets* Reps*

Recovery 
between 

sets 
(duration)

Recovery 
between 

sets 
(intensity)

Ca
st

ill
o 

et
 a

l [
26

] SSG+ 
endur-

ance and 
speed 

training

6
(3

w
 w

ith
 S

SG
+

 e
nd

ur
an

ce
 a

nd
 3

w
 w

ith
 S

SG
+

 
sp

ee
d)

4 24

SSG

3 vs.3, 4 
vs.4 and 8 

vs.8/ 
25 x 20 to 
64 x 40 m

3–6 min ND ND ND 3 - 2–3 min ND

Endur-
ance Running 8 min

50-m 
maximal 
intensity

50-m active 
running

- - 2 - 3 min ND

Speed Running ND All-out 30 s ND 3

4 of 
15-m
4 of 

30-m
4 of 

40-m

3 min ND

H
ar

ris
on

 
et

 a
l. 

[1
7] SSG+ 

running-
based 
HIIT

6

1 6 SSG 3 vs.3 16–24 min ND ND ND ND ND ND ND

1 6 HIIT Running 15 s 90–95% 
VIFT

15 s Pas-
sive 2 16–22 3 min Passive

Kö
kl

ü 
et

 a
l [

27
]

SSG+ 
running 
drills

- - -

SSG

3 vs.3 and 
4 vs.4/ 
20 x 30 

and 
25 x 32 m

3 min and 
30 s ND - - 4 - 2 min Passive

Run-
ning Running

15 s before 
and 15 s 
after the 

SSG

80 m 
covered - - 4 - 2 min Passive

Pa
ul

 
et

 a
l [

25
] SSG+ 

running-
based 
HIIT

4

4 16 SSG 4 vs.4/ 
30 x 25 m 4 min - - 4 - 1 min Passive

1 4 HIIT Running 15–30 s 110–120% 
VIFT

15 s - 2

4–6 min 
(of 

15–15 s 
and 

30–15 s)

90 s Passive

Ra
bb

an
i 

et
 a

l [
18

] SSG+ 
running-
based 
HIIT

4 2 7
SSG

3 
vs.3+GK/ 
35 x 25 m

3 min ND - - 2 - 3 min Passive

HIIT Running 15 s 95–100% 
VIFT

15 s ND 2 3 min 
(15–15 s) 3 min Passive

ND: not described; HIIT: high-intensity interval training; VIFT: final velocity at 30–15  Intermittent Fitness Test; m: meters; GK: 
goalkeeper

The synthesis of results about the effects of combined SSG and 
running-based methods on fitness dimensions (aerobic, sprinting, 
jumping and change-of-direction) can be found in Table 6. Overall, 
the effects of combined SSG and running-based methods are similar 
to only SSGs. Both are significantly beneficial for improving aerobic 
performance.

tactical dimensions can be found in Table 5. Among the included 
studies, it was observed that SSGs reported slight but not significant 
increases in heart rate in the combined forms. However, RPE and 
blood lactate concentrations were significantly greater in the combined 
forms. Regarding the external load, the most intense distances were 
significantly greater in combined SSG and running-based methods.
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TABLE 3. Physiotherapy Evidence Database (PEDro) scale ratings.

N.º1* N.º2 N.º3 N.º4 N.º5 N.º6 N.º7 N.º8 N.º9 N.º10 N.º11 Total**

Castillo et al [26] 0 1 0 1 0 0 0 1 1 1 1 6

Harrison et al. [17] 0 1 0 1 0 0 0 1 1 1 1 6

Paul et al [25] 0 1 0 1 0 0 0 1 1 1 1 6

Rabbani et al [18] 0 1 0 1 0 0 0 1 1 1 1 6

*: PEDRro scale items number; **: the total number of points from a possible maximal of 10; N.º1: eligibility criteria were specified; N.º2: 
subjects were randomly allocated to groups; N.º3: allocation was concealed; N.º4: the groups were similar at baseline regarding the most 
important prognostic indicators; N.º5: there was blinding of all subjects; N.º6: there was blinding of all therapists who administered the 
therapy; N.º7: there was blinding of all assessors who measured at least one key outcome; N.º8: measures of at least one key outcome 
were obtained from more than 85% of the subjects initially allocated to groups; N.º9: all subjects for whom outcome measures were 
available received the treatment or control condition as allocated or, where this was not the case, data for at least one key outcome was 
analyzed by “intention to treat”; N.º10: the results of between-group statistical comparisons are reported for at least one key outcome; and 
N.º11: the study provides both point measures and measures of variability for at least one key outcome. 1: yes; 0: no.

TABLE 4. Critical appraisal tool to assess the quality of cross-sectional studies (AXIS).

N
.º

1

N
.º

2

N
.º

3

N
.º

4

N
.º

5

N
.º

6

N
.º

7

N
.º

8

N
.º

9

N
.º

10

N
.º

11

N
.º

12

N
.º

13

N
.º

14

N
.º

15

N
.º

16

N
.º

17

N
.º

18

N
.º

19

N
.º

20 Total

Köklü 
et al [27]

1 1 0 1 1 1 0 1 1 1 1 1 0 0 1 1 1 1 0 1 15

1: yes; 0: no

TABLE 5. Qualitative synthesis and summary measures considering the acute effects of combined SSG and running-based training 
methods.

Study Purpose Internal load External load Tactical/technical

Castillo 
et al [26]

Compare exclusive SSGs and 
combined SSGs+endurance and 
speed

RPE (A.U.)
The RPE was recorded during 
the weekly sessions. On Tues-
day, the combined approach was 
significantly higher in terms of 
RPE (7.8 ± 0.5 A.U.) compar-
ing to only SSGs. However, in 
the remaining days, no signifi-
cant changes were found.

- -

Harrison
et al. [17]

Compare exclusive SSGs and 
combined SSGs+HIIT

HRpeak (%)
The HRpeak was 91% in HIIT 
sessions, while was about 89% 
in SSGs sessions.

Body load (A.U.)
The body load measure was 
about 400 A.U. in HIIT, while 
was about 320 in SSGs sessions.

-

Köklü 
et al [27]

Compare exclusive SSGs and 
combined SSGs+running drills

HR (bpm)
No significant differences in 3 
vs.3 and 4 vs.4 formats
HRmax (%)
No significant differences in 3 
vs.3 and 4 vs.4 formats
Blood lactate (mmol/L)
Significant greater values in com-
bined version in both 3 vs.3 and 
4 vs.4 formats
RPE (A.U.)
Significant greater values in com-
bined version in both 3 vs.3 and 
4 vs.4 formats

Distance 0–7.1 km/h (m)
No significant differences in 3 
vs.3 and 4 vs.4 formats
Distance 7.2–14.3 km/h (m)
No significant differences in 3 
vs.3  but significant greater in 
only SSG in 4 vs.4
Distance 14.4–19.7 km/h (m)
Significant greater values in com-
bined version in both 3 vs.3 and 
4 vs.4 formats
Distance > 19.8 km/h (m)
Significant greater values in com-
bined version in both 3 vs.3 and 
4 vs.4 formats

Touches of the ball (n)
Significant greater values in only 
SSGs version in both 3 vs.3 and 
4 vs.4 formats
Total passes (n)
No significant differences in 3 
vs.3 and 4 vs.4 formats
Successful passes
No significant differences in 3 
vs.3 and 4 vs.4 formats
Tackles
No significant differences in 3 
vs.3 and 4 vs.4 formats
Turnover
No significant differences in 3 
vs.3 and 4 vs.4 formats
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TABLE 6. Qualitative synthesis and summary measures considering the adaptations promoted by the combined SSG and running-
based training methods.

Study Purpose Aerobic Sprinting Jumping
Change-of-
direction

Castillo et 
al [26]

Compare exclusive 
SSGs and combined 
SSGs+endurance and 
speed

YYIRT-L1 (m)
Combined (post-pre: 
0.32%, no significant 
differences)
Just SSG (post-pre: 
1.79%, significant 
differences)
No significant differ-
e n c e s  b e t w e e n 
groups were found 
(p > 0.05)

5-m test (s)
Combined (post-pre: -2.62%, no signifi-
cant differences)
Just SSG (post-pre: -4.24%, no significant 
differences)
10-m test (s)
Combined (post-pre: -2.59%, no signifi-
cant differences)
Just SSG (post-pre: -2.96%, no significant 
differences)
15-m test (s)
Combined (post-pre: -2.38%, no signifi-
cant differences)
Just SSG (post-pre: -1.97%, no significant 
differences)
20-m test (s)
Combined (post-pre: -1.00%, no signifi-
cant differences)
Just SSG (post-pre: -1.65%, no significant 
differences)
30-m test (s)
Combined (post-pre: -1.29%, no signifi-
cant differences)
Just SSG (post-pre: -2.54%, no significant 
differences)
40-m test (s)

- -

Study Purpose Internal load External load Tactical/technical
Total distance (m)
Significant greater values in com-
bined version in both 3 vs.3 and 
4 vs.4 formats
Maximum speed (km/h)
Significant greater values in com-
bined version in both 3 vs.3 and 
4 vs.4 formats

Paul 
et al [25]

Compare concentrated combined 
SSG+HIIT (four sessions SSG + 
one of HIIT) with regular train-
ing with only one SSG+HIIT ses-
sion

HRmax (%)
Average heart rate was signifi-
cantly greater in concentrated 
SSG+HIIT (83.7%) than in the 
s ingle session SSG&HIIT 
(73.4%)
Session-RPE (A.U.)
Average load was significantly 
g rea te r  in  concent ra ted 
SSG+HIIT (344 A.U.) than in 
the single session SSG&HIIT 
(253 A.U.)

- -

Rabbani 
et al [18]

Compare combined SSG+HIIT 
and HIIT+SSG

Session-RPE (A.U.)
Unclear and trivial differences 
were found between SSG+HIIT 
and HIIT+SSG

- -

RPE: rated of perceived exertion; A.U.: arbitrary units; HIIT: running-based high intensity interval training; HRpeak: peak heart rate; 
m: meters; km/h: kilometers per hour; n: number

TABLE 5. Continue



624

Filipe Manuel Clemente et al.

Study Purpose Aerobic Sprinting Jumping
Change-of-
direction

Combined (post-pre: -4.48%, no signifi-
cant differences)
Just SSG (post-pre: -1.10%, no significant 
differences)
Overall, no significant differences between 
groups were found (p > 0.05)

Harrison 
et al. [17]

Compare exclusive 
SSGs and combined 
SSGs+HIIT

V̇O2peak (mL/Kg/min)
Combined (post-pre: 
5.5%, large magni-
tude of change)
Just SSG (post-pre: 
1.6%, unclear chang-
es)
VIFT (km/h)
Combined (post-pre: 
6.6%, large magni-
tude of change)
Just SSG (post-pre: 
4.2%, small magni-
tude of change)

5-m (s)
Combined (post-pre: -1.1%, unclear chang-
es)
Just SSG (post-pre: -5.1%, small magni-
tude of change)
20-m (s)
Combined (post-pre: -1.2%, unclear chang-
es)
Just SSG (post-pre: -2.7%, unclear chang-
es)

CMJ (cm)
Combined (post-pre: 
4.7%, unclear chang-
es)
Just SSG (post-pre: 
1.4%, unclear chang-
es)

-

Paul 
et al [25]

Compare concentrat-
e d  c o m b i n e d 
SSG+HIIT (four ses-
sions SSG + one of 
HIIT) with regular 
training with only one 
SSG+HIIT session

VIFT (km/h)
Concentrated 
SSG+HIIT (post-pre: 
8.2%, significant dif-
ferences)
O n e  s e s s i o n 
SSG+HIIT (post-pre: 
1.7%, no significant 
differences)

- CMJ (cm)
Concentrated 
SSG+HIIT (post-pre: 
1.5%, no significant 
differences)
One session SSG+HIIT 
(post-pre: 2.9%, no 
significant differences)

Agility right (s)
Concentrated 
SSG+HIIT (post-
pre: -3.1%, no 
significant differ-
ences)
O n e  s e s s i o n 
SSG+HIIT (post-
pre: -0.3%, no 
significant differ-
ences)

Agility left (s)
Concentrated 
SSG+HIIT (post-
pre: -1.7%, no 
significant differ-
ences)
O n e  s e s s i o n 
SSG+HIIT (post-
pre: -0.8%, no 
significant differ-
ences)

Rabbani 
et al [18]

Compare combined 
S S G + H I I T  a n d 
HIIT+SSG

VIFT (km/h)
SSG+HIIT (post-pre: 
6.2%, moderate 
magnitude of change)
HIIT+SSG (post-pre: 
6.9%, moderate 
magnitude of change)
Trivial between group 
differences

- - -

YYIRT-L1: yo-yo intermittent recovery test level 1; m: meters; s: seconds; V̇O2peak: maximal oxygen uptake; VIFT: final velocity at 
30–15 intermittent fitness test; CMJ: countermovement jump; HIIT: high-intensity interval training; SSG: small-sided games

TABLE 6. Continue
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vs. methods that involve only running-based training [8, 9]. The 
justification can be associated with the metabolic and cardiorespira-
tory taxing of both methods.

The study comparing participants exposed to five combined 
sessions (concentrated group) vs. only one [25] revealed significant 
effects on the concentrated group (+8.2%) and no significant effect 
on the single SSG+running-based high-intensity interval training 
group (+1.7%). Thus, frequency influences the magnitude of ad-
aptations. However, the order of the combination (tested within 
the same training session) does not seem to produce differences 
between players, while both interventions (i.e., either SSG+running-
based high-intensity interval training or its opposite order) mean-
ingfully improved the final velocity in the 30–15 Intermittent Fitness 
Test [18].

Comparisons of the adaptations promoted by combined forms 
and only SSGs in players’ sprinting performance revealed no sig-
nificant or meaningful between-group or within-group differenc-
es [26, 28]. Interestingly, in the study conducted in professionals, 
speed training was used, with no significant impact observed [26]. 
Additionally, the effects of two types of approaches (combined vs. 
SSG-only) revealed no meaningful within-group changes in lower-
limb power as measured by the countermovement jump [28]. 
A similar absence of a significant impact on countermovement jump 
was found in the study that compared a concentrated group vs. 
a  single combined session group  [25]. Finally, in the same 
study [25], no significant effects were found in change-of-direction 
performance. Thus, it could be that both the combined format (i.e., 
SSG+running-based method) and the SSG-only format of training 
do not have a meaningfully beneficial impact on neuromuscular-
dependent variables such as sprinting, jumping, and change-of-
direction performance.

4.3. Study limitations
The present systematic review has two main limitations. One of these 
limitations is the fact that only five original studies were included. 
Such a small number of original studies should be considered when 
attempting to generalize or interpret the results. The other main limi-
tation is that only studies written in English were included, thus 
excluding literature written in other languages. An additional possible 
limitation is related to the variety of study purposes and designs 
included in this systematic review.

The original studies included in this systematic review also present 
their own limitations. The majority of the studies used small sample 
sizes and did not report a priori sample size estimations. Additionally, 
no mention was made of whether the processes carried out during 
the assessment, intervention, and statistical reporting were blind. 
For the studies that applied interventions, the absence of pre-register 
protocol is also noteworthy. Finally, the absence of responder and 
non-responder profiles and the lack of organization of results/statistical 
reports considering such a  fact can be considered further 
limitations.

DISCUSSION 
The present systematic review aimed to summarize research on the 
use of combined SSG and running-based training methods on soccer 
players. From the five included studies, three compared combined 
forms with only SSGs; the other two have compared one type of 
combination with another type of combination. The discussion of the 
main evidence is presented below.

4.1. Discussion of evidence: acute effects
All the studies included in this systematic review monitored the 
training loads of players during training sessions. Interestingly, all 
five studies monitored the internal load. The rate of perceived exertion 
(RPE) was the most commonly assessed variable among the studies 
(four of the five studies have used perceptive scales of effort). Heart 
rate was monitored in three of the studies [25, 27, 28], and the 
blood lactate was considered in just one [27]. Generally, the studies 
comparing combined forms (SSG+running-based methods) with only 
SSGs reported slight but not significant increases in heart rate in the 
combined forms [27, 28]. Meanwhile, RPE was significantly greater 
in the combined forms [26, 27]. Additionally, the study that observed 
blood lactate found significantly greater values in the combined train-
ing group in comparison to the SSG-only group [27]. These results 
can be explained by the greater volume of high-intensity running 
present in the combined forms of training [27, 28]. Possibly, the 
high effort promoted by running-based methods justifies the increased 
anaerobic synthesis, thus increasing blood lactate levels [29]. Finally, 
the study comparing the effects of combination order (i.e., running-
based method+SSG vs. SSG+running-based method) applied in the 
same training session revealed no meaningful effects in terms of 
perceived effort [18].

Naturally, the study that tested the acute impact of combined 
forms vs. only SSG found that the number of ball touches was sig-
nificantly greater in the SSG-only format [27]. However, the results 
were not standardized, as the SSG-only exercise lasted four minutes, 
while the combined method entailed three minutes and 30 seconds 
of SSG and 30 seconds of running. Additionally, no significant dif-
ferences were found in the numbers of total passes, successful passes, 
tackles, and turnovers [27].

4.2. Discussion of evidence: adaptations
The study comparing combined form (SSG+endurance and speed 
running) and only SSGs presented no significant differences between 
interventions, even though the SSG-only group exhibited significant 
within-group improvements after the intervention (+1.79%) [26]. 
On the other hand, the study comparing a  combined form 
(SSG+running-based high-intensity interval training) and only SSGs 
revealed that the group exposed to the combination improved by 
6.6%, while those exposed only to SSGs improved by 4.2% [28]. 
Possibly, the effects of both training methods (combined and SSG-
only) have similar effects of aerobic performance, particularly con-
sidering the consistent findings reporting the similar effects of SSGs 
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4.4. Future research and practical applications
Future research should identify the effects of different combinations 
of SSGs and running-based methods. For example, researchers could 
use sprint interval training or repeated sprint training as alternative 
running-based drills to explore their effects on sprinting performance. 
Additionally, different combination and prescription interventions 
should be compared considering the following factors: (i) SSGs used 
in one session and running-based training in the other vs. SSGs 
running-based training used in the same session; (ii) extreme-to-small 
SSGs (with larger or smaller pitch dimensions) + different running-
based methods vs. moderate-to-large SSGs (with larger or smaller 
pitch dimensions) + different running-based methods; and (iii) the 
effects of training on different days of the week while considering 
recovery.

Alternatively, researchers could use running-based methods to 
complement high-intensity running stimuli [30]. Considering that 
playing roles conduct to different physical demands in a match, it 
would be interesting to individualize the stimuli and loads based on 
players’ needs. This could be done by comparing a standard combi-
nation vs. an individualized combination (in which the dose of running-
based training is adjusted based on the typical value of the player). 
As part of this approach, external load monitoring should be 
considered.

Finally, a combination method that includes non-running methods 
(e.g., strength training) should be considered. Two recent stud-
ies [31, 32] have tested the effects of combinations of SSGs and 
strength training on players. This approach could solve the issue of 
the unclear and trivial benefits of combined SSGs and running-based 
methods on neuromuscular-dependent variables such as sprinting, 
change-of-direction, and jumping.

CONCLUSIONS 
The present systematic review revealed that the extant evidence of 
differences in the acute internal loads of combined training methods 
(SSGs+running-based training) and SSG-only methods is inconsistent. 
However, external load is significantly intensified by combined train-
ing, and coaches should consider this when planning training sessions. 

Regarding adaptations, combined forms of training and SSGs seem 
to yield similar benefits in terms of aerobic performance. Meanwhile, 
none of the approaches significantly improved neuromuscular-de-
pendent variables such as sprinting, change-of-direction, or jumping 
performance.

Additionally, the results revealed that the order of combination 
does not influence adaptations in players’ acute psychophysiological 
responses. However, the frequency of sessions does seem to play an 
important role in aerobic performance adaptation, with a higher fre-
quency leading to greater benefits.

Funding
Filipe Manuel Clemente: This work is funded by Fundação para 
a Ciência e Tecnologia/Ministério/Ministério da Ciência, Tecnologia 
e Ensino Superior through national funds and when applicable co-
funded EU funds under the project UIDB/50008/2020. Hugo Sar-
mento gratefully acknowledge the support of a Spanish government 
subproject Integration ways between qualitative and quantitative 
data, multiple case development, and synthesis review as main axis 
for an innovative future in physical activity and sports re-
search [PGC2018-098742-B-C31] (Ministerio de Economía y Com-
petitividad, Programa Estatal de Generación de Conocimiento y For-
talecimiento Científico y Tecnológico del Sistema I+D+i), that is part 
of the coordinated project ‘New approach of research in physical 
activity and sport from mixed methods perspective (NARPAS_
MM) [SPGC201800X098742CV0]’. No other specific sources of 
funding were used to assist in the preparation of this article.

Conflicts of interest/Competing interests
Filipe Manuel Clemente and Hugo Sarmento declare that they have 
no conflicts of interest relevant to the content of this review.

Authorship Contributions
FMC lead the project, run the data search and methodological as-
sessment, and wrote and revised the original manuscript. HS run the 
data search and methodological assessment and wrote and revised 
the original manuscript.

1.	 Bujalance-Moreno P, Latorre-Román PÁ, 
García-Pinillos F. A systematic review on 
small-sided games in football players: 
Acute and chronic adaptations. J Sports 
Sci. 2019 Apr 18;37(8):921–49.

2.	 Sarmento H, Clemente FM, Harper LD, 
Costa IT da, Owen A, Figueiredo AJ. 
Small sided games in soccer – 
a systematic review. Int J Perform Anal 
Sport. 2018 Sep;18(5):693–749.

3.	 Ometto L, Vasconcellos FV, Cunha FA, 
Teoldo I, Souza CRB, Dutra MB, et al. 
How manipulating task constraints in 
small-sided and conditioned games 
shapes emergence of individual and 
collective tactical behaviours in football: 

A systematic review. Int J Sports Sci 
Coach. 2018 Dec 11;13(6):1200–14.

4.	 Arslan E, Alemdaroglu U, Koklu Y, 
Hazir T, Muniroglu S, Karakoc B. Effects 
of Passive and Active Rest on 
Physiological Responses and Time 
Motion Characteristics in Different Small 
Sided Soccer Games. J Hum Kinet. 
2017;60(1):123–32.

5.	 Hill-Haas S V, Dawson B, 
Impellizzeri FM, Coutts AJ. Physiology of 
small-sided games training in football. 
Sport Med. 2011;41(3):199–220.

6.	 Clemente FM, Sarmento H. The effects  
of small-sided soccer games on  
technical actions and skills: A systematic 

review. Hum Mov. 2020; 
21(3):100–19.

7.	 Clemente FM, Afonso J, Castillo D, 
Arcos AL, Silva AF, Sarmento H. The 
effects of small-sided soccer games on 
tactical behavior and collective dynamics: 
A systematic review. Chaos, Solitons and 
Fractals. 2020;134:109710.

8.	 Moran J, Blagrove RC, Drury B, 
Fernandes JFT, Paxton K, Chaabene H, 
et al. Effects of Small-Sided Games vs. 
Conventional Endurance Training on 
Endurance Performance in Male Youth 
Soccer Players: A Meta-Analytical 
Comparison. Sport Med. 2019 May; 
49(5):731–42.

REFERENCES 



Biology of Sport, Vol. 38 No4, 2021   627

Combining small-sided soccer games and running-based methods

9.	 Hammami A, Gabbett TJ, Slimani M, 
Bouhlel E. Does Small-sided Games 
Training Improve Physical-Fitness  
and Specific Skills for Team Sports? 
A Systematic Review with Meta-Analysis. 
J Sports Med Phys Fitness. 2018; 
58(10):1446–55.

10.	Arslan E, Orer G, Clemente F. Running-
based high-intensity interval training vs. 
small-sided game training programs: 
effects on the physical performance, 
psychophysiological responses and 
technical skills in young soccer players. 
Biol Sport. 2020;37(2):165–73.

11.	Karahan M. Effect of skill-based training 
vs. small-sided games on physical 
performance improvement in young 
soccer players. Biol Sport. 2020; 
37(3):305–12.

12.	Chaouachi A, Chtara M, Hammami R, 
Chtara H, Turki O, Castagna C. 
Multidirectional Sprints and Small-Sided 
Games Training Effect on Agility and 
Change of Direction Abilities in Youth 
Soccer. J Strength Cond Res. 2014; 
28(11):3121–7.

13.	Nygaard Falch H, Guldteig Rædergård H, 
van den Tillaar R. Effect of Different 
Physical Training Forms on Change of 
Direction Ability: a Systematic Review 
and Meta-analysis. Sport Med – Open. 
2019;5(1): 53.

14.	Clemente FM. The Threats of Small-
Sided Soccer Games. Strength Cond J. 
2020;42(3): 100–5.

15.	Kyprianou E, Di Salvo V, Lolli L, Al 
Haddad H, Villanueva AM, Gregson W, 
et al. To Measure Peak Velocity in Soccer, 
Let the Players Sprint. J Strength Cond 
Res. 2019; ahead-of-print.

16.	Castagna C, Francini L, Póvoas SCA, 
D’Ottavio S. Long-Sprint Abilities in 
Soccer: Ball Versus Running Drills.  

Int J Sports Physiol Perform. 
2017;12(9):1256–63.

17.	Harrison CB, Kinugasa T, Gill N, 
Kilding AE. Aerobic fitness for young 
athletes: Combining game-based and 
high-intensity interval training. Int 
J Sports Med. 2015;94(11):929–34.

18.	Rabbani A, Clemente FM, Kargarfard M, 
Jahangiri S. Combined Small-Sided 
Game and High-Intensity Interval Training 
in Soccer Players: The Effect of Exercise 
Order. J Hum Kinet. 2019 Oct 18; 
69(1):249–57.

19.	Green S, Higgins J. Cochrane handbook 
for systematic reviews of interventions. 
2005.

20.	Moher D, Liberati A, Tetzlaff J, 
Altman DG. Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses: 
The PRISMA Statement. PLoS Med. 
2009;6(7):e1000097.

21.	Group CCCR. Data Extraction Template 
for Included Studies. 2016.

22.	Impellizzeri FM, Marcora SM, Coutts AJ. 
Internal and External Training Load: 
15 Years On. Int J Sports Physiol 
Perform. 2019;14(2):270–3.

23.	Maher CG, Sherrington C, Herbert RD, 
Moseley AM, Elkins M. Reliability of the 
PEDro Scale for Rating Quality of 
Randomized Controlled Trials.  
Phys Ther. 2003;83(8):713–21.

24.	Downes MJ, Brennan ML, Williams HC, 
Dean RS. Development of a critical 
appraisal tool to assess the quality of 
cross-sectional studies (AXIS). BMJ 
Open. 2016;6(12):e011458.

25.	Paul DJ, Marques JB, Nassis GP. The 
effect of a concentrated period of 
soccer-specific fitness training with 
small-sided games on physical fitness in 
youth players. J Sports Med Phys Fitness. 
2019;59(6).

26.	Castillo D, Raya-González J, Sarmento H, 
Clemente FM. Effects of including 
endurance and speed session within 
small-sided soccer games periodization 
on physical fitness. Biol Sport. 2021; 
38(2): 291–99.

27.	Köklü Y, Cihan H, Alemdaroğlu U, 
Dellal A, Wong D. Acute effects of 
small-sided games combined with 
running drills on internal and external 
loads in young soccer players. Biol Sport. 
2020;37(4):375–81.

28.	Harrison C, Kinugasa T, Gill N, Kilding A. 
Aerobic Fitness for Young Athletes: 
Combining Game-based and High-
intensity Interval Training. Int J Sports 
Med. 2015;36(11):929–34.

29.	Buchheit M, Laursen PB. High-Intensity 
Interval Training, Solutions to the 
Programming Puzzle : Part II: Anaerobic 
Energy, Neuromuscular Load and 
Practical Applications. Sport Med.  
2013; 43(10): 927–54.

30.	Buchheit M. Managing high-speed 
running load in professional soccer 
players: The benefit of high-intensity 
interval training supplementation. 
Sport Perform Sci Reports. 2019;1:1–5.

31.	Sparkes W, Turner AN, Weston M, 
Russell M, Johnston MJ, Kilduff LP. The 
effect of training order on neuromuscular, 
endocrine and mood response to 
small-sided games and resistance 
training sessions over a 24-h period.  
J Sci Med Sport. 2020;23(9):866–71.

32.	Querido SM, Clemente FM. Analyzing the 
effects of combined small-sided games 
and strength and power training on the 
fitness status of under-19 elite football 
players. J Sports Med Phys Fitness. 
2020;60(1):1–10.


