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Abstract

Background: The incidence of lower-extremity injuries in soccer is high, with effective injury prevention programmes shown to reduce
injury rates. Over the past decades, an exponential growth has occurred in the number of scientific publications including review articles
on injury prevention programmes in male soccer. Accordingly, it is timely to summarise findings from potential systematic reviews and
meta-analyses in the form of an umbrella review. Objective: This umbrella review was conducted to review, synthesise and appraise
the findings of the published systematic reviews and meta-analyses that investigated the effects of injury prevention programs in male
soccer players. Methods: Following pre-registration on the International Platform of Registered Systematic Review and Meta-analysis
Protocols (https://inplasy.com/inplasy-2021-9-0066/) and according to PRISMA guidelines, a search of databases (Web of Science, Sco-
pus, SPORTDiscus and PubMed) was conducted for studies published before June 2021. Studies were eligible if they included male
(amateur to professional) soccer players, included studies that incorporated injury prevention programs with a control and intervention
group(s), and adopted the form of a systematic review (with or without a meta-analysis). The methodological quality of the evidence
was assessed using the AMSTAR 2 tool. Results: Eight systematic reviews (no meta-analyses) were included in the umbrella review.
The review articles retained for analyses primarily focused on the prevention of injuries in the lower limbs, with primary focus on the
hamstrings. Prevention programs principally incorporating strengthening, proprioception and multi-component protocols (balance, core
stability, functional strength and mobility) revealed positive effects on injury incidence and severity. Implementing eccentric hamstring
protocols demonstrated efficacy in decreasing hamstring injury and proprioception exercises reduced the risk of ankle sprains. It was also
revealed that dynamic warm-ups were effective in reducing incidence, but not severity of injuries. Conversely, the evidence from the
current umbrella review suggests that programs focusing on static stretching showed inconclusive injury preventative effects. Articles
were of mixed methodological quality with one demonstrating high quality, two indicating low quality and five were of critically low
quality. Conclusions: The systematic reviews in this area suggests that prevention programs developing muscle strength and propri-
oception are effective in reducing the incidence and severity of injury (time out). Dynamic movements performed before a match are
effective in reducing injury incidence, whilst the effects of warm-ups incorporating static stretching are unclear. Future original studies
on this topic with improved methodological quality and consistency among experimental study designs should be conducted to evaluate
the benefits of different programs over longer periods in male soccer players.
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1. Introduction

Soccer is a physically demanding sport, in which play-
ers compete in a large number of matches in a season, with
limited recovery time separating each match [1]. In view
of the challenge of contemporary fixture congested match
scheduling [2], injury incidence has increased in profes-
sional soccer over recent years [3]. Injuries have great
financial implications for professional clubs, with each
player lost due to injury costing approximately €20,000 per

day for elite clubs europeans [4], and availability correlat-
ing with team success [5]. Since injury propensity in soc-
cer is high [6], costly [7] and impacts success [8], several
strategies to reduce injury occurrence have been developed
to address this concern. These include, but are not limited
to, warm-up and cool down strategies [9], the warm-ups can
include running in different directions, arm swings, skip-
ping, trunk rotation, jumps and counter jumps, among oth-
ers, and for an approximate period of 20minutes [10], while
cooling strategies can be by immersion in cold water [11] or
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a low-intensity aerobic run as an active recovery mode [12]
among others [13], the provision of protective equipment
(i.e., shin pads) [14], movement screening [15] and injury
prevention programs [16].

Additionally, the available systematic reviews (SR)
with and without meta-analyses have showed some contra-
dictions about the real impact of specific prevention pro-
grams: (i) Olsen et al. [17] pointed out that prevention
strategies seem promising but lack proper evaluation in
young soccer players; (ii) Rogan et al. [18] obtained some
similar results, as no scientific evidence could be found on
the effects of static stretching in preventing hamstring in-
juries; (iii) finally, Shadle and Cacolice [19] considered the
evidence supporting the use of eccentric hamstring exer-
cises to prevent a hamstring injury in elite adult male soccer
players. However, despite some systematic reviews with
meta-analyses claiming a 50% injury risk reduction with
Nordic hamstring exercise (NHE) [20,21], a recent meta-
analysis published by Impellizzeri et al. [22] noted that the
evidence supporting the protective effect of NHE so far re-
mains inconclusive and is mainly derived from randomized
controlled trial (RCT) with high risk of bias.

The Federation International Football Association
(FIFA) Medical and Research Centre developed the FIFA
‘11’ prevention programme in 2003, with the ‘11+’ later de-
veloped in 2006 [23]. These soccer-specific injury preven-
tion protocols have also included eccentric exercises to re-
duce hamstring strain injuries [24,25], neuromuscular train-
ing strategies and strength, flexibility, stability and balance
exercises to prevent anterior cruciate ligament injuries in
male soccer players [26,27]. The 11+ consists of three parts
and different levels depending on the level of the player,
beginning with running exercises (part I), followed by six
exercises to develop strength, balance, muscle control and
core stability (part II), and ending with advanced running
exercises (part III) [28]. Multifaceted protocols comprise
varying exercises targetingmodifiable risk factors to reduce
occurrence of the most common injuries in soccer players.
Preventative training programs have shown to reduce the
risk of non-contact musculoskeletal injuries by 23% in pro-
fessional soccer players [29], which may include, warm-up,
muscle activation, balance, strength (concentric or eccen-
tric) and core stability [30]. These preventative exercise
protocols can be integrated within the applied environment
by professional soccer practitioners. However, given the
large number of preventative training programs and the in-
flux of contrasting interpretations from the varying original
and review articles, it may be difficult to apply such find-
ings in the field. Therefore, an easily accessible umbrella
review summarising the current state of knowledge on this
topic is required.

The purpose of this umbrella review article is to pro-
vide an overview of the systematic reviews and meta-
analyses that have previously been conducted on injury pre-
vention in professional soccer players. Considering the

lack of consensus on the topic of interest, this umbrella
review appears warranted to compile all the available ev-
idence, report the effectiveness of the differing prevention
programs, identify heterogeneity among studies and possi-
ble gapswithin the literature, and provide recommendations
for future research on injury prevention programs in male
soccer players.

2. Methods
The umbrella review was conducted to evaluate the

systematic reviews and meta-analyses that have been un-
dertaken on injury prevention programmes in male soccer
players. Programs included specific strengthening, balance,
and jumping/landing exercises [31], and can be applied be-
fore, after or before and after the specific training session
in the field [21]. This umbrella review was developed and
reported in accordance with the PRISMA (Preferred Re-
porting Items for Systematic Reviews and Meta-analysis)
statement (http://www.prisma-statement.org) [32]. The re-
view was pre-registered on INPLASY (International Plat-
form of Registered Systematic Review and Meta-analysis
Protocols) prior to the searches (https://inplasy.com/inplas
y-2021-9-0066/).

2.1 Eligibility Criteria
The eligibility criteria for this umbrella review are pre-

sented in Table 1. To be in included within the current
review, articles were required to meet the following crite-
ria: (1) included professional, semi-professional, university
level or amateur male soccer players, (2) contained injury
prevention programs, (3) incorporated both a control and
intervention group(s), and (4) took the form of a system-
atic review (with or without a meta-analysis). Studies were
omitted if they violated the following criteria: (1) articles
are excluded if they were about female soccer players, (2)
incorporated training programmes that did not target injury
prevention, (3) did not implement a control group, (4) failed
to include relevant data on injury prevention, and (5) were
original studies, narrative reviews, conference proceedings
or book chapters.

2.2 Search Strategy
The searches were carried out independently by two

researchers (JB and HS) using the Web of Science (all data
bases), Scopus, SPORTDiscus, and PubMed. All searches
were conducted in June 2021, with the following search
terms used: ((Soccer OR football) AND (Injur* OR “Injur*
prevention” OR “Injur* characteristics” OR “Injur* predic-
tion” OR “Injur* reduction” OR “game Injur*” OR “train-
ing Injur*” OR “prevention strategies” OR “muscle injur*”
OR “joint injur*” OR “contusion injur*” OR “Anterior cru-
ciate ligament” OR ACL) AND (“Systematic Review” OR
“Meta-analysis”)). The search strategy for each database
is presented in Supplementary Table 1. Reference lists of
the retained studies were also evaluated for any additional
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Table 1. Inclusion and exclusion criteria.
Inclusion Exclusion

Population Male professional football players Female footballers
Intervention Injury prevention programme Incorporated other topics in their intervention programmes
Comparator Programmes with control group and intervention group Studies without a control group
Outcomes Number of injuries Does not include relevant data on injury prevention
Study design Only systematic review with or without a meta-analysis Studies that are not systematic reviews or meta-analyses

articles that fulfilled the selection criteria. Additionally, rel-
evant studies that were previously known to the authors but
not found during the searches were also incorporated in the
umbrella review.

2.3 Data Extraction
For data extraction, a Microsoft Excel sheet 365 for

business (Microsoft Corporation, Readmon, WA, USA)
was prepared in accordance with the data extraction tem-
plate of the Cochrane Consumers and Communication Re-
view Group [33]. The Excel spreadsheet was used to evalu-
ate the inclusion requirements. Articles were screened ini-
tially by titles, then abstracts and finally full texts were
examined for their relevance. The full-text articles that
were excluded were also recorded, along with the reason
for non-inclusion. The process was carried out indepen-
dently by two of the authors (JB and HS). A third author
(FMC) helped resolve article eligibility if disagreements en-
sued between the first two authors. For each eligible review
article, the following items were extracted: citation details,
research purpose, type of analysis, matching background,
personal and environmental limitations, and main results.

2.4 Risk of Bias Assessment of Studies
The overall reliability of the results from the eligible

articles proposed by the AMSTAR-2 tool was defined as:
(1) high — no, or a non-critical weakness: the systematic
review provides an accurate and complete summary of the
results, (2) moderate — more than one non-critical weak-
ness but no critical flaws: the systematic review provides an
accurate summary of the results, (3) low — a critical flaw,
with or without non-critical weaknesses: the systematic re-
view may not provide an accurate and complete summary
of the results, (4) critically low — more than one critical
flaw, with or without non-critical weaknesses: the system-
atic review should not be relied upon to provide an accurate
and complete summary of the results [34].

2.5 Data Elements
The following information was extracted from the el-

igible studies: (1) number of articles included (n), age
group (children, youth or adults), sex (males), competitive
level (if available), design (systematic review and/or meta-
analysis) and type of original articles included (experimen-
tal, observational, analytical or multiple designs); (2) iden-
tification of effectiveness, anatomical region targeted by the
prevention program (trunk, groin, hamstrings, knee and/or

ankle), results and main findings.

2.6 Assessment of Methodological Quality
The assessment of the methodological quality of sys-

tematic reviews (AMSTAR-2) tool was used to assess the
methodological quality of the eligible studies included in
this umbrella review [34]. The evaluation of eligible arti-
cles was carried out by two investigators (JB and HS) sep-
arately. If ambiguity around methodological quality oc-
curred, then constructive debate ensued with a third author
(FMC) until a consensus was reached.

3. Results
3.1 Identification and Selection of Studies

The searches yielded a total of 1252 titles. The
studies were exported to reference management software
(EndNoteTM X9, Clarivate Analytics, Filadelfia, PA, EE.
UU.). Duplicates were omitted automatically or manu-
ally (176 references). The remaining 1034 articles were
reviewed for their relevance based on titles and abstracts,
leading to the elimination of 1003 studies. Following this
trimming, 31 articles were selected for in-depth reading and
analysis. After reading the full texts, 22 were excluded for
failing to align with the selection criteria and one article
was removed for not being written in English (Fig. 1). Of
the 8 articles included in this umbrella review, all were sys-
tematic reviews, with 7 of 8 articles (86%) being published
between 2015 and 2021, and one article published in 2004
(16 years ago). This demonstrates a recent and growth in
this area of research.

3.2 Characteristics of the Study and Qualitative Synthesis
The characteristics of the eight eligible articles in-

cluded in the umbrella review can be found in Table 2
(Ref. [3,17–19,35–38]). The summary of the main evi-
dence found in each review article is outlined in Table 3
(Ref. [3,17–19,35–38]). There were 60 articles included in
the eight systematic reviews, with 20 being repeated, two of
which included female soccer players [39,40], two focused
on injury prediction [41,42], one with a mixed sample [43],
three systematic reviews, of which one was already within
this review [18], another was mixed [44] and the last jointly
involved risk factors, detection and prevention tests with ar-
ticles that were already included in the other reviews [45],
five of optimisation [46–50], one developed in Australian
soccer [51] and one not available [52]. In total, 25 articles
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Table 2. Summary of the eligible articles’ characteristics included in the umbrella review.

Reference
Type of R-
eview (SR,
SRMA)

Original st-
udies incl-
uded (N)

Type of included s-
tudies (RCT, NRC-
T, QS, RD, CD)

Systematic review topic
Analysis of injury prevention programs Types of programs used Outcome Risk of bias

Injury Prev-
ention (H-
amstrings)

Injury pre-
vention (A-
CL tear)

Injury pre-
vention (k-
nee)

Injury pre-
vention (a-
nkle)

Injury pre-
vention (G-
roin)

LL ge-
neral

Streng-
thening

Mobility -
flexibility

Propioception
Multi-compon-
ent training/11+

Reduces the
number of
injuries

Little en-
lightening

High Half Low

Olsen et al. [17] SR 4
1 RCT

Prevention of injuries in g-
eneral

x x x x x x N/A N/A N/A1 NCG
1 TS

Rogan et al. [18] SR 4
1 RD Static Stretching of the Ha-

mstring Muscle for Injury
Prevention

x x x x x x1 QS
1 NRCT

Cruz-Ferreira et
al. [35]

SR 5
4 RCT Prevention of injuries in g-

eneral
x x x x x x x x x x N/A N/A N/A

1 NRCT

Porter and Rushton
et al. [36]

SR 8 8 RCT Various Hamstring Injury
Prevention Topics

x x x x x x x x x x x x

Shadle and Cac-
olice [19]

SR 3
2 RCT

Hamstring Strains x x x N/A N/A N/A
1 NRCT

Fanchini et al.
[37]

SR 15
4 RCT Various Hamstring Injury P-

revention Topics
x x x x x x x x x x x x

5 NRCT

Pérez-Gómez et
al. [3]

SR 11
7 RCT

Various Hamstring Injury P-
revention Topics

x x x x x x x x x x N/A N/A N/A2 NRCT
2 CD

Rosado-Portillo et
al. [38]

SR 10 4 RCT Hamstring Strains x x x x x x N/A N/A N/A

SR, systematic review; SRMA, systematic review with meta-analysis; N/A, not applicable; RCT, Randomized controlled trial; NRCT, non-randomized-controlled trials; NCG, Nonequivalent control group; TS, Time series; RD, Retrospective design; QS,
Qualitative study; CD, Cohort design; NHE, Nordic Hamstrings Exercise; FIFA, Fédération International de Football Association; NWP, New Warm-up Program; BEP, Bounding Exercise Program; ACL, Anterior cruciate ligament; LL, Lower limb.
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Table 3. Summary of the main findings published in the eligible articles included in the umbrella review.
Reference Type of study

(SR - SRMA)
Included
studies

Type of included studies
(RCT, NRCT, TS, QS,
RD, CD, ED)

Objectives of the studies Age Level Instruments used to assess vari-
ables

Results Conclusions

Olsen et al. [17] SR 4
1. RCT (49) Examine the evidence on the e-

ffectiveness of current soccer i-
njury prevention strategies, de-
termine the applicability of the
evidence to children and youth,
and make recommendations on
policy, programming, and futu-
re research.

1. 17 to 38 1. Community soccer
league

1. Injury history and persis-
tent symptoms of past injuries,
and by the stability of the knee
and ankle joints. Lower limb
strength and range of motion test

A total of 44 potentially relevant
articles from electronic (n = 37)
and hand (n = 7) searches yielded
four that met inclusion criteria.

There is a serious lack of preven-
tion research targeting soccer pl-
ayers.

2. NCG (68) 2. N/A. 2. Semi-professional and
amateur teams

2. a careful clinical exami-
nation, KT-1000 measurement,
standard X-ray, magnetic reso-
nance imaging (MRI), or com-
puted tomography (CT)-scan.

Some of the strategies look pro-
mising but lack adequate evalu-
ation or require further research
among younger players.

3. TS (69) 3. N/A. 3. College soccer team 3. Recorded.

Rogan et al. [18] SR 4
1. NRCT (24) The aim of this review is to de-

termine if static stretching red-
uces hamstring injuries in soc-
cer codes.

1. N/A 1. Professional 1. Continuous injury registration
protocol during the study period.

35 studies were selected. Thirty-
one articles were excluded after
the review and 4 met the eligibil-
ity criteria and were analyzed.

Study protocols vary in terms of
duration of intervention and foll-
ow-up. No RCT studies are avai-
lable, however RCT studies shou-
ld be conducted in the near future.2. RD (71) 2. 18.6± 1.5 2. Professional 2. The clinical evaluation of a

single certified athletic trainer.
Studies with low qualitative and
quantitative characteristics. The
effects of static stretching in pre-
venting hamstring injuries cann-
ot be determined.

3. QS (70) 3. N/A 3. University 3. Questionnaire.

Cruz-Ferreira et
al. [35]

SR 5

1. RCT (50) To know the scientific eviden-
ce on the effectiveness of exe-
rcise programs in the preventi-
on of hamstring injuries in ma-
le soccer players.

1. 25.0± 2.9 1. Professional 1. The coaches, physical thera-
pists and physicians register and
report all hamstring injuries.

The review identified 1920 stu-
dies. 1892 excluded. There we-
re 23 studies considered potent-
ially included of which 5 met t-
he eligibility criteria. and that
they were analyzed.

Heterogeneity of the duration
and frequency of the exercise
program; Small number of ex-
perimental studies with a control
group carried out in male soccer
players; Lack of follow-up study
designs.

2. NRCT (24) 2. N/A 2. Professional 2. Continuous injury registra-
tion protocol during the study pe-
riod).

More studies of high methodolo-
gical quality should be conducted.

3. RCT (51) 3. N/A 3. Professional 3. The injury reports from each
physiotherapist.

4. RCT (25) 4. 23.3± 4.0 4. Professional and ama-
teur

4. Ultrasound examination.

5. RCT (52) 5. 24.8± 4.2 5. Amateur 5. Questionnaire plus reported
weekly by coaches.
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Table 3. Continued.
Reference Type of study

(SR - SRMA)
Included
studies

Type of included studies
(RCT, NRCT, TS, QS,
RD, CD, ED)

Objectives of the studies Age Level Instruments used to assess vari-
ables

Results Conclusions

Porter & Rushton
[36]

SR 8

1. RCT (50)

To carry out a systematic revi-
ew to evaluate the efficacy of
exercise in the prevention of i-
njuries in adult male soccer.

1. 25.0± 2.9 1. Professional 1. The coaches, physical thera-
pists and physicians register and
report all hamstring injuries.

Eight trials (n = 3355) from five
countries met the inclusion crite-
ria.

Limitations in the context of stud-
y quality and heterogeneity result-
ed in the inability to reach a clear
conclusion regarding the efficacy
of exercise for injury prevention in
adult male soccer.

2. RCT (51) 2. N/A 2. Professional 2. The injury reports from each
physiotherapist.

Two trials reported statistically
significant reductions in hamstr-
ing injuries with eccentric exerc-
ise and two reported statistically
significant reductions in recurre-
nt ankle sprains with propriocep-
tive exercise. Four trials showed
no statistically significant differ-
ence in injury incidence with ex-
ercise interventions targeting a v-
ariety of injuries.

3. RCT (53) 3. N/A 3. Professional 3. N/A
4. RCT (54) 4. 24.6± 2.6 5. Professional 4. The injury diagnosis was

made within 1 hour of the injury
event by 1 of the medical practi-
tioners

5. RCT (25) 5. 23.3± 4.0 6. Professional and ama-
teur

5. Ultrasound examination

6. RCT (55) 6. N/A 7. Semi-professional 6. Coach reported every ankle
injury.

7. RCT (52) 7. 24.8± 4.2 8. Amateur 7. Questionnaire plus reported
weekly by coaches.

Shadle and Cacolice
[19]

SR 3
1. RCT (50) To determine the effect of ecc-

entric exercises in preventing
hamstring strain in adult male
soccer players.

1. 25.0± 2.9 1. Professional 1. The coaches, physical thera-
pists and physicians register and
report all hamstring injuries.

3 articles met the inclusion crite-
ria. Two were randomized con-
trolled trials and one was a co-
hort study.

There is strong supporting evide-
nce that eccentric hamstring exer-
cises can prevent a hamstring inj-
ury in an elite adult male soccer
player.2. RCT (25) 2. 23.3± 4.0 2. Professional and ama-

teur
2. Ultrasound examination. There is strong evidence to supp-

ort the implementation of eccent-
ric hamstring exercises to preve-
nt injury in elite adult male socc-
er players.

3. NRCT (24) 3. N/A 3. Professional 3. Continuous injury registration
protocol during the study period.

Fanchini et al. [37] SR 15

1. RCT (50)

To assess the effectiveness of
exercise-based muscle injury
prevention strategies in elite
soccer for adults.

1. 25.0± 2.9 1. Professional 1. The coaches, physical thera-
pists and physicians register and
report all hamstring injuries.

15 studies. Three systematic re-
views showed inconsistent resu-
lts, one supporting (high risk of
bias) and two showing insuffici-
ent evidence (low risk of bias) to
support exercise-based strategies
to prevent muscle injury in elite
players. Five RCTs and seven N-
RCTs support eccentric exercise,
proprioception exercises, and a m-
ultidimensional component of an
injury prevention program; howe-
ver, all were at high/critical risk of
bias. Only one RCT was found to
be at low risk of bias and support-
ed eccentric exercise to prevent g-
roin problems.

Limited scientific evidence to su-
pport exercise-based strategies to
prevent muscle injury in elite so-
ccer players.

2. RCT (56) 2. 17± 1 2. Youth soccer 2. Medical team registration.
3. RCT (51) 3. N/A 3. Professional 3. The injury reports from each

physiotherapist.
4. RCT (57) 4. 22 to 24 4. Professional 4. The OSTRC Overuse Injury.

Questionnaire.
5. NRCT (24) 5. N/A 5. Professional 5. Continuous injury registration

protocol during the study period.
6. NRCT (62) 6. N/A 6. Professional 6. Clinical diagnosis and mag-

netic resonance imaging (MRI).
7. NRCT (63) 7. 28.6± 3 7. Professional 7. N/A
8. NRCT (64) 8. 21 to 35 8. Professional 8. Clinical diagnosis and mag-

netic resonance imaging (MRI).
9. NRCT (65) 9. 26.1± 4.5 9. Professional 9. The Australian football asso-

ciation injury form was used to
collect incidence of injuries).
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Table 3. Continued.
Reference Type of study

(SR - SRMA)
Included
studies

Type of included studies
(RCT, NRCT, TS, QS,
RD, CD, ED)

Objectives of the studies Age Level Instruments used to assess vari-
ables

Results Conclusions

Pérez-Gómez et al.
[3]

SR 11

1. NRCT (24)
Carry out a systematic review
of published studies on injury
prevention programs for adult
male soccer players, identify
points of common understan-
ding and establish recommen-
dations that should be consid-
ered in the design of injury p-
revention strategies.

1. N/A 1. Professional 1. Continuous injury registration
protocol during the study period.

2512 studies, 11 met the inclu-
sion criteria.

Soccer players can reduce the in-
cidence of injury in games and t-
raining sessions by participating
in dynamic warm-up programs t-
hat include preventive exercises
before games or during training
sessions.

2. RCT (50) 2. 25.0± 2.9 2. Professional 2. The coaches, physical thera-
pists and physicians register and
report all hamstring injuries.

Injury prevention programs in s-
occer have focused on strength
training, proprioceptive training,
multi-component programs (bal-
ance, core stability, and function-
al strength and mobility), and w-
arm-up programs.

3. CD (66) 3. 18 to 25 3. University 3. Team doctor and imaging
studies.

4. RCT (57) 4. 22 to 24 4. Professional 4. The OSTRC Overuse Injury.
Questionnaire.

5. CD (67) 5. 14 to 65 5. Amateurs 5. Injury reports.
6. RCT (54) 6. 24.6± 2.6 6. Professional 6. Team doctor.
7. NRCT (63) 7. 28.6± 3 7. Professional 7. N/A
8. RCT (25) 8. 23.3± 4.0 8. Professional and ama-

teur
8. Ultrasound examination.

9. RCT (58) 9. 18 to 25 9. University 9. Internet-based injury surveil-
lance system (HealtheAthlete;
Cerner Corporation, Overland
Park, KS, USA).

10. RCT (59) 10. 18 to 25 10. University 10. Internet-based injury
surveillance system (Healthe-
Athlete; Cerner Corporation,
Overland Park, KS, USA).

11. RCT (60) 11. 18 to 40 11. Amateurs 11. Medical team registration.

Rosado-Portillo et
al. [38]

SR 10

1. RCT (61)

To review the exercise progra-
ms used to prevent acute ham-
string injuries in eleven-player
soccer players and their effect-
iveness.

1. 18 to 45 1. Amateurs 1. Medical team and players reg-
istration)

Ten studies were selected consi-
dering 14 interventions, includi-
ng nine different programs: FIF-
A11 + (11+), Harmoknee, Ecce-
ntric Nordic Hamstring Exercis-
e (NHE) exclusively, with ecce-
ntric exercises, with stretching
or proprioceptive, New Warm-u-
p Program (NWP), Bounding E-
xercise Program (BEP), the onl-
y one without positive results, a-
nd proprioceptive exercises.

The exercise programs discussed
were effective in preventing acute
hamstring injuries in soccer play-
ers, except BEP and partially Har-
moknee. The exercises most used
to reduce the risk of hamstring in-
juries are eccentric strength exerc-
ises due to their functionality, esp-
ecially the NHE.

2. RCT (60) 2. N/A 2. Amateurs 2. Medical team registration)
3. RCT (59) 3. 18 to 40 3. University 3. Internet-based injury surveil-

lance system (HealtheAthlete;
Cerner Corporation, Overland
Park, KS, USA).

4. RCT (25)

4. 22± 2.6

4. Professional and ama-
teur

4. Ultrasound examination.

5. 18 to 25
6. 19 to 39
7. 23.8± 3.1
8. 18.9± 1.4
9. 18 to 21
10. 23.3± 4.0

SR, systematic review; SRMA, systematic review with meta-analysis; N/A, not applicable; RCT, Randomized controlled trial; NRCT, non-randomized-controlled trials; NCG, Nonequivalent control group; TS, Time series; RD, Retrospective design;
QS, Qualitative study; CD, Cohort design; NHE, Nordic Hamstrings Exercise; FIFA, Fédération International de Football Association; NWP, New Warm-up Program; BEP, Bounding Exercise Program.7
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Table 4. AMSTAR 2 evaluation of each of the eligible studies included in the umbrella review.

Study
AMSTAR 2 - ITEMS

Overall items
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Olsen et al. [17] Yes No Yes Yes No Yes Yes Yes No No No MA No MA No No No MA No Critically low
Rogan et al. [18] Yes No Yes Yes Yes Yes Yes Yes Yes No No MA No MA Yes Yes No MA Yes Low
Cruz-Ferreira et al. [35] Yes Yes Yes Yes Yes Yes Yes Yes No No No MA No MA No Yes No MA Yes Critically low
Porter & Rushton, [36] Yes Yes Yes Yes Yes Yes Yes Yes Yes No No MA No MA Yes Yes No MA Yes High
Shadle and Cacolice [19] Yes No Yes Yes No No No Yes No No No MA No MA No No No MA No Critically low
Fanchini et al. [37] Yes Yes Yes Yes Yes Yes Yes Yes Yes No No MA No MA Yes Yes No MA No Low
Pérez-Gómez et al. [3] Yes No Yes Yes Yes Yes Yes Yes No No No MA No MA No No No MA Yes Critically low
Rosado-Portillo et al. [38] Yes Yes Yes Yes Yes Yes Yes Yes No No No MA No MA No Yes No MA Yes Critically low

Yes, Complies; NO, Fails; No MA, No metanalysis.

remained accessible among the eight systematic reviews,
which incorporated male soccer players of different com-
petitions, levels, and ages. The intervention period for the
different intervention protocols ranged from four weeks to
four years. Most of the studies included in the reviewed sys-
tematic reviews were randomized controlled trials (RCT) (n
= 14) [25,53–65], five were non-randomized controlled tri-
als (NRCT) [24,66–69], two cohort designs (CD) [70,71],
one non-equivalent control group (NCG) [72], one series
of time (TS) [73], one qualitative study (QS) [74], and one
retrospective design (RD) [75].

Fig. 1. PRISMA flow chart highlighting the selection process
of the studies included in the umbrella review.

Olsen et al. [17] included young soccer players, while
the remainder of the studies incorporated adult professional,
semi-professional, amateur and college/university soccer
players [3,18,19,35–38]. Despite two systematic reviews
including two studies with female athletes and one with
mixed genders, 95% of the included studies focused on
male players. Four systematic reviews included a gener-
alised lower-limb injury prevention programme [3,17,36,
37] and four assessed the efficacy of training programs
on hamstring injury prevention [18,19,35,38]. Two of the
systematic reviews focusing on lower-limb injury preven-

tion programmes questioned the quality of the evidence ob-
tained in the studies [36,37]. Porter and Rushton [36] and
Fanchini et al. [37] identified that the use of eccentric ham-
string exercises may be effective in preventing hamstring
injuries and that proprioceptive training may be effective in
preventing recurrent ankle sprains. Rosado-Portillo et al.
[38] suggested that soccer players can reduce the incidence
of injury in games and training sessions by participating in
dynamic warm-ups, including, strength, balance and mo-
bility training exercises. Olsen et al. [17] demonstrated
that the prevention strategies used in young soccer players
appear effective, but further evaluation is required before
robust inferences can be drawn. Programmes that focused
on the prevention of hamstring muscle injuries [19,35,38]
were shown to be efficacious when containing eccentric
contraction force (Nordic) exercises. Injury prevention pro-
grammes utilising static stretching did not present quality
scientific evidence to support its use [18].

3.3 Methodological Quality
The methodological quality of the 8 included articles

is summarized in Table 4 (Ref. [3,17–19,35–38]). Five ar-
ticles were rated as ‘critically low’ methodological quality,
two reviews were rated as ’low’ quality and one study was
rated as ‘high’ quality.

In total, 63% of the articles included in this umbrella
review (n = 5) did not adopt a satisfactory technique to as-
sess the risk of bias in the individual studies that were in-
cluded in the systematic review articles. Four of the sys-
tematic reviews had not been pre-registered. despite calls
for more transparency around research practices [76].

The correct analysis of the RoB of the individual stud-
ies included in the SRs plays an important role when inter-
preting and discussing their results, which can profoundly
affect the conclusions derived from the reviews, both qual-
itatively and quantitatively. Also, observing heterogeneity
in the results, the authors should provide a satisfactory ex-
planation and critical discussion on the subject. Our um-
brella review is supported by the growing need to improve
the quality of SRs, as well as the studies published on this
matter, in order to avoid fragile conclusions or recommen-
dations or those without strong scientific support.
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3.4 Synthesis of Results
The synthesis of results obtained and extracted from

the systematic reviews is presented in Table 5 (Ref. [3,17–
19,35–38]).

4. Discussion
The present umbrella review aimed to synthesise the

current evidence from the previously published system-
atic reviews on injury prevention programmes. Up to the
present time, no articles are available that have specifically
evaluated the current state of knowledge of injury preven-
tion programmes in soccer through the analysis of system-
atic reviews and meta-analyses on this topic. This arti-
cle is topical given the increasingly demanding competitive
schedules and subsequent potential of increasing injury in-
cidence in professional soccer. Given these contemporary
factors the current article is specific to the systematic re-
views focusing on programmes targeted at the prevention
of lower limb injuries and, the prevention of hamstring in-
juries.

4.1 Lower Limb Injury Prevention Programmes
This umbrella review showed that among the eight

systematic reviews included, four focused on lower-limb
injury prevention (general). One of these reviews in-
cluded young soccer players [17] and the other three in-
cluded senior players of different ages and competitive lev-
els [3,36,37].

Among the most common injuries declared in one of
the studies included by Olsen et al. [17], in young athletes,
177 lower limb injuries were documented, of which 69%
were trauma and 29% sprains, which resulted in 93% of
them involving the ankle 59% and the knee 34% [53]. De-
spite these findings, Olsen et al. [17], point out that at the
time of the review, there was a serious lack of research in
the area, which could have been due to the time of publi-
cation of the study, since it is the oldest article included in
this umbrella review.

The most common injuries in adult players are ham-
string strains [24,25,54–56,60,64,66], therefore, it is rec-
ommended that prevention programs should incorporate ec-
centric exercises, neuromuscular training program that in-
cludes core stabilization exercises, eccentric quadriceps ex-
ercises and eccentric hamstring exercises [44]. Haroy [77],
used a programme based on the Copenhagen adduction ex-
ercise (CA). This study reported that the male soccer play-
ers that completed the CA programme showed a reduced
prevalence of groin injuries. Hölmich et al. [57] also used
a prevention programme based on six exercises, (1) iso-
metric adduction with a ball between the feet (2) isometric
adduction with a ball at the knees, (3) combined abdomi-
nal and hip flexion, (4) coordination of a flexed leg “cross
country skiing on one leg”, (5) hip adduction versus part-
ner hip abduction, and (6) iliopsoas muscle stretch. Despite
these exercises reducing the risk of groin injury by 31%, the

changes did not reach statistical significance. It was also
found that having suffered a previous groin injury almost
doubles the risk of a recurrent groin injury and playing at a
higher level increases the risk of developing a groin injury
three-fold. A common recurrent injury is the knee sprain,
Engebretsen et al. [55] proposed the use of exercises for
instability on the balancing equipment, and unilateral ac-
tivities. However, these individualised programmes did not
reduce injury-risk, which could be attributed to the low par-
ticipation in the programme, which varied between 19 and
30% during the intervention period. Compliance is an im-
portant factor in the effectiveness of an injury prevention
programme and should be reported by the authors of scien-
tific articles investigating injury prevention training proto-
cols.

Ankle sprains have been studied by several authors.
Mohammadi [58] compared three injury prevention pro-
grammes to determine their effectiveness. The groups ei-
ther completed a proprioceptive programme, strength train-
ing programme, orthosis, or a control group. The results
showed that the incidence of recurrent ankle sprain injuries
was significantly lower for the group that used the propri-
oceptive programme compared to the control group. How-
ever, there were no significant differences for the strength
training programme and orthosis groups. Tropp et al.
[59] compared three groups, including an orthosis group,
a group that completed co-ordination on an ankle disc and
a control group (no intervention). The intervention groups
proved to be effective in reducing functional instability in
players with a previous ankle sprain injury, with both tech-
niques also decreasing reccurent ankle injuries. Therefore,
it appears that propioception and balance exercises are ef-
fective in reducing ankle sprains.

Owen et al. [67] used a multicomponent prevention
programme, including, balance exercises on different sur-
faces, functional strength, core stability, and mobility. A
reduction in solely muscle injuries were observed during
an entire season where players performed the structured
intervention programme bi-weekly versus a control sea-
son (no intervention). Othermulti-component interventions
are FIFA programmes [62,63,70,71], whose application has
shown to decrease injury-risk in matches and training, and a
reduction in time-loss from training and competition. These
programmes have also been shown to substantially reduce
the chances of suffering an ACL injury. Melegati et al.
[68] and Engebretsen et al. [55] incorporated both individ-
ualised and group programmes based on previous injuries.
Melegati et al. [68] demonstrated that group and individ-
ualised injury prevention programmes are effective in re-
ducing the number of muscle injuries and days absent from
competition. Engebretsen et al. [55] reported no differ-
ences for injury-risk between the intervention and control
groups, perhaps given the low engagement with both group
and individual protocols. Izzo et al. [69] used an injury
prevention programme based on dynamic movements and
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Table 5. Synthesis of results — evidence map.

Reference
Type of study Article review process Study design %  Competitive level % Injury prevention

Conclusions
SR ou SRMA Total

articles
Duplicates 1st revision

articles
2st

revision
articles

Included
studies

RCT NRCT NCG QS RD ED CD TS SR Professional
Players

Amateur
Players

University
Players

Youth
Players

General
lower limbs

Hamstrings Built-in
programs

Olsen et al.
[17]

SR 44 5 4 25 25 50 (25) 25 75 x Various
programs

Serious lack of evidence in
young players. No specific
practical recommendations for
young soccer players are gen-
erated.

Rogan et al.
[18]

SR 502 35 21 4 25 25 25 –25 50 25 x Static
stretching

Studies with low qualitative
and quantitative characteris-
tics. There are no RCT studies
available. Therefore, it is not
possible to find documentation
on the effects of static stretch-
ing in preventing hamstring in-
juries.

Cruz-
Ferreira
et al. [35]

SR 1910 1892 23 5 80 20 70 30 x Various
programs

Limited and moderate evi-
dence in the various programs
analyzed, but concentric and
eccentric force to be effective
in reducing the incidence of in-
juries to the hamstrings as well
as the Nordic hamstrings ap-
pear to be effective in reducing
the incidence of new injuries.

Porter &
Rushton [36]

SR 1942 1179 763 19 8 100 (13) x Various
programs

Very low-quality evidence on
the efficacy of exercise in pre-
venting injuries in adult men’s
soccer, suggests some support
for the use of eccentric exer-
cises for the hamstrings and
proceptive training for ankle
sprains.

Shadle and
Cacolice
[19]

SR 3 3 3 67 33 83 17 x Eccentric
exercises

There is strong supporting evi-
dence that eccentric hamstring
exercises can prevent a ham-
string injury in an elite adult
male soccer player.
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Table 5. Continued.

Reference
Type of study Article review process Study design %  Competitive level % Injury prevention

Conclusions
SR ou SRMA Total

articles
Duplicates 1st revision

articles
2st

revision
articles

Included
studies

RCT NRCT NCG QS RD ED CD TS SR Professional
Players

Amateur
Players

University
Players

Youth
Players

General
lower limbs

Hamstrings Built-in
programs

Fanchini et al.
[37]

SR 8382 4207 15 12 33 (7)

47

–20 92 8 x
Various
programs

Level 1, 2, 3 and 4 evidence li-
mited in injury prevention pro-
grams and at high or unclear ri-
sk of bias. Therefore, it is con-
sidered useful evidence for pr-
ofessionals.

–13

Pérez-
Gómez et al.
[3]

SR 2512 1597 1505 92 11 64 18 18 50 23 27 x Various
programs

Supports prevention programs
carried out in training and
match warm-ups (FIFA 11+,
NHE, balance, mobility end
strength at least twice a week.

Rosado-
Portillo et al.
[38]

SR 923 625 298 11 10 100 (60) 25 35 20 10 x Various
programs

Supports the use of differ-
ent programs such as NHE,
NHE + eccentrico, FIFA 11+,
NWP and proprioception ex-
cept BEP and Harmoknee.

SR, systematic review; SRMA, systematic review with meta-analysis; N/A, not applicable; RCT, Randomized controlled trial; NRCT, non-randomized-controlled trials; NCG, Nonequivalent control group; TS, Time series; RD, Retrospective design;
QS, Qualitative study; ED, Experimental Design; CD, Cohort design; NHE, Nordic Hamstrings Exercise; FIFA, Fédération International de Football Association; NWP, New Warm-up Program. Note: Within parenthesis we presented the percentages
of articles eliminated for deviating from the objectives of this research.

11

https://www.imrpress.com


preventative work. It was determined that this programme
significantly reduced the occurrence of muscle strain in-
juries.

4.2 Hamstring-Targeted Muscle Injury Prevention
Programmes

Hamstring strain injuries are common in sports in-
volving sprinting, kicking, and high-speed movements or
extensive muscle lengthening-type maneuvers with hip
flexion and knee extension [77]. Training-related ham-
string injury rates have markedly increased over the last
20 years, but game injury rates have remained constant
[78]. A major factor that can influence hamstring in-
juries is fatigue, which can last up to 72 hours after a
game [79]. Therefore, if players do not return to pre-
performance strength values (high speed movements/high
load/accelerations/decelerations) after 72 hours or more,
this could result in injury [80].

The injuries can cause an initial loss of flexibility and
strength [77,81], which combined with an insufficient re-
covery time and premature return to sport, can lead to a risk
of acute and chronic injuries [82]. for example, for central
tendon disruption the median recovery time was 91 days.
Nerveless, the median recovery times for biceps femoris in-
juries with and without central tendon disruption were 21
and 72 days respectively [83].

On the other hand, it is essential to use some proce-
dures based on the recommendations of the rehabilitation
protocols based on exercises of progressive agility and sta-
bilization of the trunk and ice (PATS) and static stretching,
isolated progressive resistance exercise of the hamstrings
and ice application (PRES) based on three phases; phase
1, minimizing pain and edema, restructuring neuromuscu-
lar control at slower speeds and preventing excessive scar
tissue; phase 2, increases the intensity of the exercises, the
neuromuscular training is carried out at greater speed and
amplitude, in conjunction with the start of eccentric resis-
tance training; phase 3, high-speed neuromuscular training
and an eccentric resistance training in a lengthened position
in preparation for the return to sport [77,84,85].

The above-mentioned procedures can help the in-
jury process recovery, reducing the risk of injury relapse
given the complexity that characterizes the hamstring in-
jury. Therefore, it is essential to review, analyze and under-
stand the benefits of the different intervention plans avail-
able in scientific literature.

Rogan et al. [18] were the first — included in the um-
brella review— to perform a systematic review on the pre-
vention of hamstring injuries. This article attempted to de-
terminewhether static stretching reduced hamstring injuries
in soccer players. However, due to the heterogeneity of
the intervention programme methods included in the stud-
ies, the data were considered inconclusive. A systematic
review incorporated in the current review article assessed
the effectiveness of different protocols on the prevention

of hamstring injuries [35]. The programme included pro-
prioceptive, balance, neuromuscular and postural control
training, with heterogeneity in the duration and frequency
of the programmes. It was established that a combined con-
centric and eccentric strength programme was most effec-
tive in reducing the incidence of recurrent hamstring in-
juries, whereas the Nordic hamstring eccentric strength pro-
gramme decreased the incidence of new hamstring injuries.
However, the evidence was limited, and the authors sug-
gested that follow-up studies, with higher methodological
quality, are required. Askling et al. [54] used a control
group and an experimental group, with the training group
performing additional hamstrings strength training (con-
centric and eccentric YoYoTM wheel ergometer) once ev-
ery five days for the first 4 weeks and every four days
for the last six weeks of the programme. The addition of
specific strength training for the hamstrings was beneficial
for injury prevention and performance in elite soccer play-
ers. Petersen et al. [25] performed a 10-week intervention
with a total of 27 sessions of Nordic hamstring eccentric
strength exercises. The study observed a reduction in the
incidence of recurrent injuries, new injuries and recovery
time from injury with the intervention programme. Arna-
son et al. [24] included Nordic hamstring eccentric strength
exercises, a stretching-based warm-up and elasticity exer-
cises three times a week in preseason and 1–2 times during
the season, in addition to the regular training regime. The
evidence suggests that there was a decrease in the incidence
of injuries, but not in severity or recurrence. However, the
programme not incorporating theNordic hamstring strength
programme did not obtain differences in incidence, recur-
rence and severity of injuries [24]. Engebretsen et al. [55]
identified that completion of a Nordic hamstring eccentric
strength exercise programme for 10 weeks did not reduce
injury-risk, which could be due to low compliance (19–
30%). van Beijsterveldt et al. [56] incorporated an exer-
cise programme (thigh eccentric exercises, proprioceptive
training, dynamic stabilisation and plyometric exercises) in
the warm-up phase for 9 months, twice a week for 10-to-15
minutes each time. However, the programme did not in-
fluence the overall injury incidence or severity versus the
control group.

Rosado-Portillo et al. [38] conducted a systematic
review assessing the effectiveness of acute hamstring in-
jury prevention programmes in soccer players. The ex-
ercises programmes incorporating eccentric exercises, es-
pecially Nordic hamstring exercises were most effective.
Programmes involving concentric and isometric contrac-
tion exercises were also effective in improving strength and
injury reduction. Naclerio et al. [47] implemented two
different injury prevention programmes. One group com-
pleted eccentric knee flexor exercises, including Nordic
hamstring exercises, and a separate group performed pro-
prioceptive exercises (both 18 sessions in 6 weeks). It was
found that both protocols reduced hamstring and ACL in-
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jury incidence. Additionally, a four-week resistance train-
ing programme that included a stable eccentric open kinetic
chain and two unstable closed kinetic chain exercises was
shown to significantly alter the isometric ratio of the ham-
strings between the angle of the knee and torsion by im-
proving the maximum torque produced in a more closed
position (80°). These adaptations are considered positive
for the prevention of injuries as they protect athletes from
both muscle and joint injuries [48]. Daneshjoo et al. [50]
and Daneshjoo et al. [86] analysed the effects of the 11+
and HarmoKnee injury prevention programmes on knee
strength in male soccer players. The first study focused
on the conventional force ratio, the dynamic control ratio
and the fast/slow speed ratio. It was identified that the 11+
improved the conventional force ratio and fast/slow speed
ratio and reduced the rate of knee injuries in soccer play-
ers. However, the HarmoKnee programme showed no im-
provement. It was also found that programmes 11+ and
HarmoKnee are useful warm-up protocols to improve con-
centric hamstring strength in soccer players, but programme
11+ yielded greater improvements in concentric hamstring
strength. However, in the study of Daneshjoo [86] the au-
thors tried to determine the effects of 11+ and Harmoknee
on performance measures in professional football players,
concluding that carrying out the 11+ heating program for 8
weeks can improve jump height, agility and football skill.
On the other hand, the HarmoKnee program only improves
football skill in young professional men’s football players.

Rogan et al. [18] suggest that the effects of static
stretching programmes are unclear concerning the preven-
tion of the hamstring injury incidence. Cruz-Ferreira et
al. [35] suggest that eccentric and concentric strength pro-
grammes appear to be effective in reducing the incidence
of hamstring injuries in male soccer players, as are Nordic
exercise eccentric strength programmes. Shadle and Caco-
lice [19] performed a systematic review that incorporated
evidence obtained from Arnason et al. [24], Askling et al.
[54], and Petersen et al. [25], which were previously de-
scribed. These studies conclude that eccentric hamstring
exercises can prevent hamstring injuries in elite adult male
soccer players.

4.3 Limitations of Current Research on Injury Prevention

The existing systematic reviews included in the
present article have revealed primarily low methodolog-
ical quality. However, it must also be noted that there
are large differences in quality ratings for the same study
between systematic reviews, potentially due to different
methodological quality criteria tools being used and sub-
jective interpretations of quality ratings. Few articles pre-
registered the systematic reviews at inception to reduce du-
plication and facilitate comparisons between reported re-
view methodologies. Another commonality between stud-
ies was inadequate procedures used to identify sources of
bias. There are no meta-analyses that qualified for the cur-

rent review to evaluate the quality and strength of the evi-
dence, thus, no statistical conclusions have been established
across studies [22]. The umbrella review does not incorpo-
rate other team sports, which may have given interesting
perspectives. However, a decision was taken to limit the
analyses to solely soccer given its unique activity profile.

4.4 Directions for Future Research on Injury Prevention
There are a number of future research avenues that

should be explored. Considering the low methodological
quality across studies, future articles in this area should ad-
dress this by conducting research superior in quality to the
reviews previously conducted. Longitudinal studies should
be conducted (i.e., minimum of one season) to determine
the impact of injury prevention programmes over longer pe-
riods of time. This could allow adaptations to the different
programmes to take effect to determine if there is a gen-
uine difference between players participating in prevention
programmes compared with those who do not partake in
such protocols. Moving forward, research avenues should
also assess different team sports and explore to what extent
the same types of prevention programmes have an effect,
based on the notion that the demands will differ between
each team sport (i.e., lower and upper limbs). Exploring
how psychological processes (emotional well-being, moti-
vation, etc.) link with injury prevention could help estab-
lished amore comprehensive depiction of athlete health, not
only in competitive football, but also in recreational foot-
ball [87]. Researchers should prospectively and publicly
record systematic reviews and meta-analyses on an appro-
priate platform to avoid others completing a review on the
same topic.

5. Conclusions
Injury prevention programmes are becoming increas-

ingly important in competitive soccer, and in recent years
evidence has shown that injury rates are associated with
team success [5]. There have been many systematic re-
views conducted on this topic mainly over the last decade,
and as such, it appears warranted that an umbrella is un-
dertaken to summarise the findings of all previous review
articles. In general, there is low methodological quality in
the systematic reviews included and, consequently, any in-
ferences drawn must be interpreted with caution. Despite
the lack of consistency in the literature and the absence of
meta-analyses, the existing evidence suggests that preven-
tion programmes focused on strength and proprioception
prevent the incidence and severity of injuries. The system-
atic reviews included also revealed that dynamic warm-ups
can decrease injury incidence, but the influence of static
stretching on subsequent injury susceptibility is less well
known. These findings collate a grouping of evidence that
can inform future research endeavors enabling flaws and
gaps to be addressed. Reducing injury rates and increasing
player availability can lesser the economic costs for profes-
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sional soccer clubs and enhance success. Practitioners re-
sponsible for optimising prevention protocols could use the
current comprehensive summary of the literature to direct
their future practices. Soccer practitioners should imple-
ment injury prevention programmes in their weekly plans
during the pre-competitive and competitive phases of the
season to minimise injury and use some of the current data
to inform their practices. To address the low methodolog-
ical quality, future research should possess greater rigor,
employ longer periods of intervention, incorporate a con-
trol group in their study design, and record the level of pro-
gramme compliance.

Key Points
This umbrella review provides a comprehensive ev-

idence synthesis of injury prevention programs in male
soccer, including various beneficial practices for players,
teams, and clubs.

Preventative programs targeted at enhancing muscle
strength and proprioception reduce injury incidence and
severity, particularly hamstring strains and ankle sprains.

Warm-ups implementing dynamic activity before soc-
cer matches have shown to decrease incidence, while the
impact of static stretching as an injury preventative strat-
egy appears ambiguous.

There is a lack of consistency between the studies
reporting on prevention programs in male soccer players.
More homogenous research is required to elucidate the ef-
ficacy of injury prevention protocols to inform practice in
the applied environment.

Registration
The umbrella reviewwas pre-registered in the Interna-

tional Platform of Registered Protocols for Systematic Re-
view and Meta-analysis (10.37766 / inplasy2021.9.0066).
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Injury prevention programmes in male soccer players:
an umbrella review of systematic reviews.
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