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Review

Resumen

Introducción: Los ejercicios de propiocepción se han utilizado como método de entrenamiento para disminuir la tasa de 
lesiones de los jugadores de fútbol, pero no existe certeza de la cantidad de investigaciones existentes ni los resultados de 
estos métodos. 
Objetivo: Investigar cuáles fueron los métodos de entrenamientos usados para la prevención de lesiones en las extremidades 
inferiores en futbolistas entre los años 2008 y 2018. El objetivo secundario fue describir los resultados obtenidos en cada uno 
de los estudios. 
Material y método: El estudio corresponde a una revisión sistemática de estudios previamente publicados. Se evaluaron 
artículos publicados entre los años 2008 y 2018 que relacionaron ejercicios de propiocepción y prevención de lesiones. La 
búsqueda electrónica se realizó a través de Web of Science, Scopus, Sport Discus, PubMed, MedLine. Se incluyeron todos los 
artículos que utilizaron propiocepción como ejercicios para la prevención de lesiones. 
Resultados: Fueron encontrados 11 artículos que utilizaron ejercicios de prevención en futbolistas. Los cuales fueron es-
tratificados según el objetivo descrito: (i) Entrenamiento propioceptivo, (ii) Entrenamiento de equilibrio, (iii) Entrenamiento 
neuromuscular y (iv) Entrenamiento de control postural. 
Conclusión: Al término de la revisión sistemática se hallaron programas de propiocepción, equilibrio, neuromuscular y 
control postural. Estos métodos de entrenamiento han demostrado tener buenos resultados en la prevención de lesiones, 
especialmente en rodillas y tobillos. Por lo anteriormente descrito, se precisa incluir ejercicios de prevención de lesiones en 
los programas de entrenamiento desarrollado por futbolistas.
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Summary

Introduction: Proprioceptive exercises have been used as a training method in the reduction of injuries’ rate on soccer players. 
However, there is no certainty about the number of researches performed or the results of these methods. 
Objective: Investigate out which the training methods were used in lower limbs to prevent soccer players’ injuries between 
2008 and 2018. The secondary objective was to describe the results of each research. 
Material and method: This study is a Systematic Revision of research already published. Articles published between 2008 
and 2018 that connected proprioception exercises to injury prevention were reviewed. The electronic search was performed 
through Web of Science, Scopus, Sport Discus, PubMed, and MedLine. All articles that presented proprioception as exercises 
to prevent injuries were included. 
Results: 11 articles were found which used exercises connected to preventive programs in soccer players. Which were 
stratified according to the described aim: (i) Proprioceptive program, (ii) Balance training, (iii) Neuromuscular training, and 
(iv) Posture-control training. 
Conclusion: Once the systematic review ended, several preventive programs were found for soccer players based on pro-
prioception, balance, neuromuscular and posture-control. These training methods have proven to have good results in the 
prevention of injuries, especially in knees and ankles. For the above described, it is necessary to include injury prevention 
exercises in the training programs developed by soccer players.
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Introduction

Football is a phenomenon involving mass social participation, 
prominent in recreational, training and competitive fields alike, and 
generating benefits including improved cardiovascular performance 
linked to the health and metabolism of players. It also helps prevent 
other illnesses such as diabetes and hypertension1. The mainstream 
nature of this sport has not only led to developments in physical, tech-
nical and tactical training, but also in methods to prevent injuries2. The 
latter development is due to the fact that all sporting activities entail a 
certain degree of risk of injury, which is why playing football requires the 
correct equipment, an optimum level of fitness, controlled training and 
a good technique in the sport3. The aforementioned is more evident in 
high-performing athletes, as they can increase skeletal-muscular energy 
with a greater probability of suffering from acute and chronic injuries4. 

Injuries in football occur much more frequently than expected, 
posing a limiting factor for these athletes5. In a study carried out by 
Carlos-Vivas et al.6, it was concluded that the majority of injuries that 
occur are to the lower limbs, and are both muscular and articular, spe-
cifically the thighs, ankles, groin and knees, generating lengthy recovery 
times and long periods of leave for both professional and amateur 
athletes alike. Therefore, injury prevention programmes for footballers 
should be an integral component of all training sessions7. These exercises 
have led to the creation of programmes such as the FIFA 11+, which 
includes exercises focusing on running, strength and plyometrics2. Jones 
and Rocha8, concluded that a major part of the components that make 
prevention programmes successful are the stretches, lower body muscle 
strengthening exercises, and increased aerobic capacity. 

One of the important elements within prevention programmes, 
is proprioception9; this corresponds to the relationship between ki-
naesthetic components and movements of the body. Well developed 
proprioception ensures positive stimulus-response synchronisation, 
achieving good performance in joint stability so as to prevent injuries. 

Schiftan et al.10 describe that when performing proprioceptive work, 

the joint must be able to deal with its capacity so that the afferent 

signals react to the joint position, meaning that each exercise that is 

performed, regardless of whether the work is active, passive, static or 

dynamic, achieves a response from the extremities. 

Within the important factors, proprioception is fundamental for 

football players9. In a study, Daneshjoo et al.9 reveal that a drop in proprio-

ceptive function determines the prevalence of injuries. Consequently, 

it is important to obtain and assess information about the athlete to 

ensure the early detection of any shortcomings in the proprioceptive 

work; this way individual programmes can be created to meet the 

needs of each player. 

In sporting training therefore, it is extremely important to prevent 

injuries with proprioceptive programmes, thus maintaining optimum 

physical condition. Unfortunately, the number of training programmes 

that have used proprioception to prevent injuries among athletes is 

not certain, which is why the main aim of this systematic review was 

to discover the training methods used to prevent injuries in the lower 

extremities of football players between 2008 and 2018. The secondary 

objective was to describe the results obtained in each of the studies.

Material and methods

Literary search

The development of this systematic review was performed using 
a rigorous search guided by references in different databases and 
electronic search engines. The combination of key words used for the 
electronic search can be found in Table 1. The electronic search was 
performed within the Web of Science (WOS), Scopus, Sport Discus, 
PubMed, Medline.

The search strategy was split into five stages. Stage one: electro-
nic search of the different databases, identifying 230 articles. Next all 

Table 1. Search strategy using selection and combination of key words.

Steps	 Strategy	 WOS	 Scopus	 Sport Discus	 MedLine	 PubMed

	 1	 Proprioception training	 4	 7	 53	 83	 4
	 2	 Proprioception exercises	 3	 3	 47	 2	 4468
	 3	 Proprioception	 3954	 7449	 1124	 4364	 15189
	 4	 Proprioceptive	 4325	 5056	 756	 3464	 3313
	 5	 Proprioceptivity	 2	 4	 0	 1	 1
	 6	 #1 or #2 or #3 or #4 or #5	 6994	 9948	 1614	 34768	 16757
	 7	 Prevention	 369112	 476731	 27917	 716536	 683295
	 8	 Injury prevention	 27906	 38160	 3868	 11292	 48732
	 9	 #7 OR #8	 369112	 476731	 27917	 716536	 683621
	 10	 Soccer	 14545	 13819	 7599	 6362	 6208
	 11	 Football	 16522	 16156	 10454	 6909	 6762
	 12	 Soccer players	 9319	 6656	 3756	 3044	 914
	 13	 #10 OR #11 OR #12	 26153	 26086	 14659	 11087	 10819
	 14	 #6 AND #9 AND #13	 64	 41	 27	 40	 58
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duplicate articles were deleted (95 articles), leaving 135 articles. Stage 
two: filtering titles and summaries. Next the articles were eliminated 
using exclusion criteria (97 articles), leaving 38 articles. Stage three: 
reading and integral analysis of the 38 articles. After reviewing the 38 
articles, 27 were eliminated, all for not meeting the inclusion criteria. 
Stage four: search for articles guided by the bibliography. In this phase 
no new studies were included. Thereby, the total amount of studies for 
the systematic review comprised 11 articles (Figure 1). 

Inclusion and exclusion criteria

The search restrictions were: articles published in the last 10 years 
(January 2008 to July 2018), written in English, Spanish, French, Portu-
guese and German. Only experimental studies were included.

The importance of each study was assessed based on the inclusion 
criteria in Table 2. The studies that did not meet the inclusion criteria 
were excluded. Both the inclusion of articles and the discrepancies 
encountered were resolved through agreement between the three 
researchers that formed part of the systematic review team.

Assessment of the methodological quality

The Physiotherapy Evidence Database (PEDro) was used to assess 
the quality of the studies. The classification was performed based on 
three selection criteria (maximum four stars), comparability (maximum 

three stars) and results (maximum four stars). The articles with scores of 
eight to eleven were considered to be of high methodological quality, 
from four to seven moderate, and below four low.

With regards to the scores obtained for the articles using the PEDro 
scale, two studies received high scores, nine articles were qualified as 
moderate, and none of the studies were classed as low (Table 3).

Results

Amount of results available

In the electronic search, 230 articles were identified, of which 95 ar-
ticles were duplicates. These 135 remaining articles were filtered by title 
and summaries, leaving 38 articles to be read and analysed thoroughly. 
After reviewing the 38 articles, 27 were eliminated for not meeting 
the inclusion criteria. In the search for articles guided by bibliographic 

Figure 1. Identification of studies in the systematic review.

Phase 1: electronic search
230 articles identified through 

the electronic search.
95 duplicates.

135 final articles.

Phase 2: review of titles and  
summaries.

135 articles identified after  
eliminating the duplicate articles. 

Phase 3: review of complete text
38 articles reviewed. 

11 articles selected after reading

Phase 4: articles included:
Search guided by quotes.

0 articles.

Phase 5: articles included 
for analysis.
11 articles.

97 articles excluded through  
the title and summary filter.

27 articles excluded:
    - 3 for diverting off the  

   subject of this review.
    - 1 eliminated for lack of  

   free access.	
   - 12 reviews.
   - 7 without results.
   - 4 lack of information.

Table 2. Inclusion criteria. 

Study design	 Experimental.
Demographic	 Male and female football players  
		  (trained - not trained) between 14 and  
		  30 years of age.

Intervention	 Training session containing lower body  
		  proprioceptive exercises.

Comparator	 Studies that generate a certain impact in  
		  proprioceptive exercises on preventing  
		  injuries.

Results	 Incidence rate for injury, changes in sporting  
		  performance.

Language	 English, Spanish, French, Portuguese and  
		  German.

Exclusion	 Children and older adults.
		  Studies with other sports.
		  Upper body proprioceptive training.
		  Training sessions that do not contain  
		  proprioceptive exercises.

Table 3. List of articles included with scoring based on the PEDro 
scale.

			   Selection	 Comparability	 Results	 Total

 1	 Gilchrist et al.11	 ***	 ****	 7

 2	 	Cameron et al.7	 ***		  ****	 7

 3	 	Kraemer & Knobloch12	 **		  ****	 6

 4		 Daneshjoo et al.9	 ***		  ****	 7

 5		 Daneshjoo et al.2	 ***		  ****	 7

 6		 Owen et al. 13	 ***		  ****	 7

 7		 Donnelly et al.14	 ****	 ***	 ****	 11

 8		 Cug et al.15	 ***		  ****	 7

 9		 González-Jurado et al.3 	 ***		  ****	 7

10	 Heleno et al.16	 ****	 **	 ****	 10

11	 Carlos-Vivas et al.6	 **		  ****	 6
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references, new studies were not included. Thereby, the total amount 
of studies for the systematic review comprised 11 articles. These articles 
were stratified depending on the type of intervention: 

−− Proprioceptive training.
−− Balance training. 
−− Neuromuscular training.
−− Postural control training (Table 4 and Figure 2). 

It is important to mention that in this stratification, most of the 
studies found used more forms of training. Despite this, in the des-

cription of the programmes, proprioceptive training was reported as 
the main method used to prevent injuries 3,6,9,11,12,15, as well as balance 
training2,3,9,13,14, neuromuscular3,7,9,11,12 and postural control2,15,16 (Figure 2).

Significance of the results available

Within the 11 studies selected, regardless of the type of training, sex, 
level of professionalism, active or sedentary participants, nine revealed 
significant results in preventing injuries2,3,6,7,9,11,12,15,16, and in just two there 
were no significant changes in the prevalence of injuries13,14. 

Figure 2. Stratification of the articles in the systematic review.

11 articles found

Proprioceptive 
Training

Balance Training

Neuromuscular 
Training

Postural Control 
Training

 Proprioception on stable and unstable base (3)

Strength and proprioceptive exercises (6)

FIFA11+ Programme on proprioception (9)

Stretches, strengthening exercises, plyometrics and agility to improve  
neuromuscular and proprioceptive control (11)

Proprioception (jumps and running) (12)

Effects of sporting participation, mastery of extremities and sex of participant on 
proprioception and postural control (15)

Strength, running and balance exercises (2)

Proprioception on stable and unstable base (3)

FIFA11+ Programme on dynamic and static balance (9)

Balance, strength and core stability (posture) (13)

 Balance and stability (14)

Proprioception on stable and unstable base (3)

Running and coordination technique exercises (7)

FIFA11+ Programme on dynamic and static balance (9)

Stretches, strengthening exercises, plyometrics and agility to improve neuromus-
cular and proprioceptive control (11)

Proprioception (jumps and running) (12)

Strength, running and balance exercises (2)

Effects of sporting participation, mastery of extremities and sex of participant on 
proprioception and postural control (15)

Effects of sensorial motor training on postural control (16)
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Table 4. Characteristics and results of the preventive training methods in football players.

Reference Year Objectives Subjects Variables Protocol Results Perfor-
mance

Cameron et al.7 2009 Examine the effect of HamS-
print Drills training and con-
ventional Football warm-up 
on the neuromuscular control 
of the lower extremities.

M = 26 
(EG = 13, 
CG = 13)

I: PP
D: CP

CG: The warm-up performed only 
comprised stretches, speed work and 
Football exercises for 30 minutes. 
EG: During the warm-up, specific 
HamSprint Drills TP were performed, 
based on exercises to improve running 
technique and coordination.

EG ↑ vs  CG in 0.115 in the area 
below the curve, equivalent to an 
improvement of 1.1 in the standard 
deviation of the programme.

↑

Cug et al.15 2016 Quantify the effects of spor-
ting participation, the mas-
tery of the extremities, the 
sex of the subject in postural 
control and the joint proprio-
ception of the knee.

M = 38 
(GFF = 19, 
GSF = 19)
F = 35 
(GWF = 17, 
GSF = 18)

n: TP
D: DLA, 
NDLA, PC

They were assessed with the mSEBT for 
dynamic control, with 4 trial runs. Partici-
pants were asked to place their big toe on 
the centre of the star and stretch out as far 
as possible with the other foot, completing 
the exercise with just one touch.
Biodex isokinetic dynamometer for the 
direction of the joint position at 30°, 45° 
and 60° from a 90° knee flex.

Within the mSEBT, the posterior 
medial direction was better in 
football players compared to 
sedentary individuals (p = 0.006). 
The anterior direction was better 
for sedentary individuals than for 
football players (p = 0.04). There 
were no differences found between 
sex or dominant extremity.

↑

Daneshjoo et al.2 2013 Examine the effects 
of the FIFA11+ and 
HarmoKnee programmes on 
performance measurements 
for professional football 
players.

M = 36 
(EG1 = 12, 
EG2 = 12, 
CG = 12)

In:TP
D: PhP, 
Speed, 
Agility 

EG1 (FIFA11+): Exercises comprising 1st run, 
2nd Strength, PC and Balance, 3rd advan-
ced run, 3 times a week + normal training.
EG2 (HarmoKnee): Exercises of (warm-up, 
strength, balance and muscle activation) 3 
times a week + normal training.
CG: Normal training.

EG1 and EG2 ↑ vs. CG in Speed, 
and Speed with and without ball 
and Illinois agility tests (p < 0.005). 
Therefore, EG1 improved in jumps, 
agility and football skill, whilst EG2 
improved skills used in football.

↑

Daneshjoo et al.9 2012 Research the effects of 
FIFA11+ and HarmoKnee 
on proprioception and the 
dynamic and static balance 
of professional football 
players.

M = 36 
(EG1 = 12, 
EG2 = 12, 
CG = 12)

In:TP
D: Balance, 
Flexibility, 
Propriocep-
tion, 

EG1 (FIFA11+): Exercises comprising 1st 
run, 2nd Strength, PC and Balance, 3rd 
advanced run.
EG2 (HarmoKnee): Exercises of (warm-up, 
strength, balance and muscle activation).
Both performed TP 3 times a week with 20 
minutes of specific exercises.
CG: regular training work.
Biodex isokinetic dynamometer for the 
direction of the joint position at 30°, 45° and 
60° from a 90° knee flex.

The proprioception error of the 
dominant leg ↓ in EG1, in knee flex 
of 2.8% and 1.7% compared to 3.0% 
and 2.1% in EG2.
Static balance was significantly 
greater with the eyes open com-
pared to with the eyes closed (p < 
0.000). There are improvements in 
SEBT EG1 (12.4%) and EG2 (17.6%).

↑

Donnelly et al.14 2015 Establish if the technique and 
balance exercise implemen-
ted along with the footballer 
players’ training influences 
the activation of the muscle 
that crosses the knee during 
a planned and unplanned 
side pass.

M = 28 
(BTT = 12, 
ST = 16)

In: BT
D: TE, T, Tec

The training interventions were employed 
for 20 minutes as a warm-up, twice a week 
for the first 18 weeks, then once a week 
until week 28.
The BT included ball balance exercises 
using just one leg, balance discs, and Swiss 
stability balls.

Non-significant changes in the 
muscle activation of ST and BTT.
At the end of the season, the knee 
extensor (p = 0.023) and semi-
membranous muscle (p = 0.006) 
increased in both planned and 
unplanned muscle activation.

=

Gilchrist et al.11 2008 Examine if the use of an al-
ternative warm-up improves 
neuromuscular and proprio-
ceptive control and can redu-
ce the number of ACL injuries.

M = 1435 
(EG = 583, 
CG = 852)

In: PP
D: I, %I, ACL

EG: They included an alternative warm-up 
to their work, which included (stretching, 
strength, polymetric exercises, agility), 3 
times a week.
CG: They only performed their regular 
warm-up.

The ACL injury rate was 1.7 times 
lower in the EG than in the CG 
(representing ↓ 41%).
The non-contact ACL injury rate 
was 3.3 times lower in the EG than 
in the CG (representing ↓ 70%).

↑

González-Jura-
do et al.3

2016 Compare two proprioceptive 
training programmes on sta-
ble base (EG1) and unstable 
base (EG2)

M = 18 
(EG1 = 9, 
EG2 = 9)

In: PT
D: PC

EG1: Exercise with stable base. 
EG2: Exercises with unstable base, the 
same PP was followed, only the work base 
was changed.
The SEBT was tested 3 times for 3  
repetitions.

Differences were found in EG1 
variables front left; front left side; 
posterior right and antero-medial 
right (p < 0.005). EG2 front right; 
front left; right medial posterior; left 
medial posterior and right medial 
(p < 0.005).

↑

Heleno et al.16 2016 Assess the benefits of a senso-
rial motor training program-
me lasting five weeks on the 
functional performance and 
postural control of young 
football players.

M = 22 
(EG = 12, 
CG = 10

In: TP
D: PC, 
agility, 
coordina-
tion 

EG: Football training plus the sensorial 
motor programme for 5 weeks, 3 times a 
week (static support exercises for the legs, 
hops, moving position, exercises with a ball, 
work sequences and exercises on stable 
and unstable surfaces).
CG: Normal training.
Functional tests were carried out: SEBT, SHT 
and F8 as previous training.

EG obtained significant results in 
the postural control tests SEBT  
(p > 0.05), agility and coordination 
examined using the F8 and the SHT 
(p > 0.5 to 0.8) compared to the CG.

↑

(follow)
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Discussion

Prevention programmes

Upon finishing the systematic review, various prevention program-
mes were found. The vast majority of these programmes focused on 
the reduction of the injury rate in sport17,18, especially for knees and 
ankles19, but even though the majority of the programmes aimed to 
prevent injuries, each of the research studies consulted had a different 
approach3,9,11,12,15. As such, Schiftan et al.10 concluded that proprioception 
training programmes are effective in reducing the rate of ankle sprains, 
whilst Owen et al.13 recommended a preventive training programme 
entailing multiple components, which could be appropriate for redu-
cing the amount of muscle injuries sustained in a season. However, and 
regardless of the detailed description given by the authors mentioned 
above, preventive programmes must be complemented by recording 
the movement, with feedback and with constant repetition of the 
works included in the session, as this set of methodological tools led 
to changes in the neuromuscular response of the athletes studied7. 
Consequently, some researchers have established that athletes should 
carry out this kind of training every day13. According to Ladenhauf et al.20 
and Hottenrott et al.21, for preventive programmes to be successful they 
should include strength exercises, plyometrics, agility, proprioception, 
balance and neuromuscular training. In turn, Liebert22 describes how 
these kinds of prevention programmes should last for between 15 to 20 
minutes, how they should be low cost and easy to implement. According 
to Rahnama23, by performing more research studies on the risk factors 

Reference Year Objectives Subjects Variables Protocol Results Perfor-
mance

Kraemer &  
Knobloch12

2009 Establish the effect of 
proprioceptive training 
on patella and Achilles 
tendinopathy

M = 24 In: TP
D: I, IT

The first 2003/2004 season was the control 
period with normal training.
In the second 2003/2004 season, BT was 
applied, consisting in jumping forwards 
on a base, an obstacle race forwards and 
back, an obstacle race, side jumps, hopping 
backwards, among others. 

The hamstring injury rate without 
contact dropped from 22.4 to 8.2 
/ 1000 hours (p = 0.021), patella 
tendinopathy from 3.0 to 1.0 / 
1000 hours (p = 0.022), and Achilles 
tendinopathy from 1.5 to 0.0 / 1000 
hours (p = 0.035).
+ training, – general injury rate  
(r = -0.185, p = 0.001) lower body.

↑

Owen et al.13 2013 Assess the effectiveness of a 
muscular injury prevention 
programme and the total 
number of injuries in 
professional football.

M = 26 – 23 
(1st season 
= 26, 
2nd season 
= 23)

In: PP
D: I, IT

1st season (2008-2009) with intervention: 
Multicomponent PP twice a week compri-
sing 4 work stations (balance, functional 
strength, core stability and mobility). 
2nd season: control, without PP.

Inter vention season (n = 88 
total injuries) > control season  
(n = 72 total injuries); there is 
no significance between them  
(p = 0.21).

=

Carlos-Vivas et 
al.6

2017 Verify the effectiveness of a 
prevention programme on 
reducing lower body injuries 
among Amateur Footballers

M = 84 
(EG = 40, 
CG = 44)

In: PP
D: T, IT

EG: PP after warm-up twice a week, inclu-
ding strength and proprioception exercises 
on the main leg muscle groups. 
CG: Regular practice.

↑  injuries in CG 82.9% vs. 17.1% in 
the EG, furthermore for every 1000 
hours of play the EG obtained 8 
injuries vs. 41 in the CG.
PP after warm-up, ↓ risk of suffering 
injuries in the lower extremities.

↑

(continuation)

In: Independent; D: Dependent; M: Male; F: Female; PP: Prevention programme; I: Injury; %I: Percentage of injury; s: Significant; ns: Not significant; CG: Control group; EG: Experimental group; 
PC: Postural control; p: People; TP: Training programme; PhP: Physical performance; DLA: Dominant leg angle; NDLA: Non-dominant leg angle; NMT: Neuromuscular training; PT: Proprioception 
training; BT: Balance training; TE: Type of exercise; T: Time; IT: Injury time; Tec: Technical; ACL: Anterior Cruciate Ligament; SF: Sedentary female; SM: Sedentary male; ST: Simulated training; BTT: 
Balance and technique training; mSEBT: Modified Star Excursion Balance Test; SEBT: Star Excursion Balance Test; : Increase; ¯: Reduce; GMF: Group of male footballers; GSM: Group of sedentary 
males; GFF: Group of female footballers; GSF: Group of sedentary females; SHT: Side Hop Test; F8: Figure of 8.

linked to football, solid advice could be given to players, the team’s 
medical body, the coach and even the referees. This would help reduce 
injuries, keep players healthy and improve sporting performance. One 
example of the aforementioned is the FIFA11+ prevention programme 
(this warm-up methodology lasts for around 20 minutes and comprises 
three well-defined parts with a total of 15 exercises. It should be applied 
before training and competition); this prevention programme has 
proven to be effective in reducing injuries, demonstrating its positive 
effect on athletes24.

Neuromuscular training

The main aim of this kind of training is to improve neuromuscular 
control, based on an increased stability of the joint, and producing 
muscle co-activation triggering greater stability in the joint25,26. It has 
been proven that neuromuscular programmes have a positive effect 
on preventing injuries and muscular imbalances. Furthermore, by 
integrating plyometrics, changes take place in the neural and muscular-
skeletal system, increasing sporting performance27. Some researchers 
such as Huebscher et al.28 and Acevedo et al.29, have described how 
neuromuscular training should contain a combination of balance 
exercises, plyometrics, agility and strength in the specific sport, and 
these exercises should allow for feedback from the body mechanics. 
Adding to the previous description, Huebscher et al.28 and Gilchrist et 
al.11, mention that proprioception and neuromuscular training have an 
impact on athletes’ injuries, which due to the continued adjustments 
through the trial-error repetition of the nervous system, have revealed 
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promising results in terms of reducing injuries. Unfortunately, and based 
on existing evidence that present a large number of exercises and types 
of proprioceptive programmes that could be applied, it would be bold 
to suggest a single routine or proprioceptive programme to follow11,28. 
However, the proposal made by Ergen & Ulkar30 allows exercises to be 
performed that do not pose any degree of complexity, for example, 
working on different surfaces open or closed eyes, and on alternate 
legs; these exercises - as they are complemented with stretches, muscle 
strengthening, plyometrics and agility works - could help reduce knee 
injuries.

Balance training

The core objective of these kinds of training sessions is to develop 
the athlete’s capacity to maintain and control his/her centre of gravity31. 
In turn, postural balance is necessary for the harmonious and adequate 
development during the game; this is established as multi-sensorial 
integration32. On the other hand, balance training refers to exercises that 
improve postural stability and promote the mechanisms responsible for 
the contraction of agonist and antagonist muscles32. After finishing the 
systematic review, no training programmes were found that focused ex-
clusively on the development of balance, rather a collection of preventive 
exercises that included work on different surfaces with varied degrees 
of stability3,14,31, strength exercises, running and balance2, the FIFA11+ 
programme on dynamic and static balance9, balance, strength and core 
stability (posture)13. Once again, it would be bold to suggest a specific 
routine or balance programme to follow. However, and based on the 
results given by the authors of the FIFA11+ programme regarding dyna-
mic and static balance9, it appears to be a preventive training alternative.

Proprioceptive training

Proprioception is a process via which the body takes information 
provided by the nervous system through afferent and efferent chan-
nels34,35, generating a motor response36 and thus revealing consistent and 
unconscious effects on postural balance, stability and muscle sense37. 
Proprioceptive training can be analysed using two channels: the first 
is linked to the types of activities that can be done, including stretches, 
strengthening exercises, plyometrics and agility; the second analysis is that 
these kinds of exercises should be repetitive to achieve correct execution 
associated with the practice30. In this respect, Daneshjoo et al.9 described 
proprioceptive programmes as a main component of prevention methods 
for football players, as by reducing the proprioceptive function there is 
an increased tendency to suffer injuries more easily, which is why it is 
key to assess and obtain information about the footballer to observe 
any shortcomings in proprioceptive work, and from that point create 
prevention programmes tailored to that player. Based on existing infor-
mation, strength and proprioceptive exercises6, the FIFA11+ programme 
on proprioception9, and others such as stretches, strengthening exercises, 
plyometrics and agility to improve neuromuscular and proprioceptive 
control11, are specific alternatives to be incorporated within preventive 
programmes for footballers. Unfortunately, not all proprioceptive training 

programmes have a significant effect on this variable3. In a study presented 
by González-Jurado et al.3, it was reported that after five weeks of applying 
a training programme using an unstable and stable base, no significant 
differences were found in a football team (p > 0.05). Despite this, evidence 
reveals that incorporating specific exercises to prevent injuries in the lower 
extremities after a warm-up reduces the injury rate6,9,11.

Postural control

Postural control refers to maintaining the centre of mass against 
the forces of gravity. Postural control is achieved via muscle contrac-
tions38. Postural control integrates three afferent channels: vestibular, 
visual and motor sensory39. These channels play a fundamental role in 
the athlete’s activities, with particular emphasis on all movements that 
require keeping balance, which becomes important in the performance 
of the player40. Despite existing evidence not claiming specific tests for 
postural control, there are claims for an increase in agility, leg strength 
and football skills after incorporating the FIFA11+ programme as part of 
the warm-up for football players2. Furthermore, Heleno et al.16 assessed 
the benefits of a motor sensorial training programme lasting five weeks 
on the functional performance and postural control of young football 
players. The tests used by the researchers were: the Star Excursion Ba-
lance Test (SEBT), the Side Hop Test (SHT) and the Figure-of-Eight Test 
(F8); after finishing the intervention, the experimental group improved 
in all the tests16. Consequently, postural training programmes revealed 
improvements in performance. They can also be implemented using 
readily available equipment and at a low cost.

Conclusion

Upon finishing the systematic review, it was clear that the main 
methods of preventing injuries in the lower extremities of football 
players, were proprioceptive training, balance training, neuromuscular 
training and postural control training. Within these programmes, pro-
prioceptive training stands out as the main or secondary element in 
preventive programmes, which have been fundamental in reducing 
the injury rate and in rehabilitating football players following trauma. 
As such, evidence shows that preventive programmes are easy to apply, 
short in duration (15 to 20 minutes) and are not necessarily costly to 
perform22. For all the above, injury prevention exercises must be included 
within training programmes developed for football players. 

Practical applications

−− In practical terms, and having performed the systematic review, 
exercises to prevent injuries are a highly useful tool, and offer a 
wide variety of functions to reduce the risk of injuries in footballers. 
However, certain aspects must be taken into account:

−− Integrate proprioceptive exercises into every preventive program-
me, as evidence proves that they have good results in preventing 
injuries, in particular in the knees and ankles of footballers.
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−− When it comes to implementing a prevention programme, the 
type of player, his/her history of injuries and the types of exercises 
that could be applied should be taken into account.

−− If it is a proprioceptive preventive programme for a group of 
footballers, develop a methodological sequence that is suitable 
to generically cover all the team’s needs. Likewise, the types of 
exercises used should be varied in different sessions. 

−− Each of the programmes that can be applied should have speciali-
sed personnel that possess the skill set needed in order to perform 
each of the exercises correctly, without risking the integrity of the 
player.

−− Finally, researchers are encouraged to establish new preventive 
programmes, applying proprioception to the lower extremities of 
football players so as to reduce injury rates.
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