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Abstract

Background. Even though FIFA 11+ helps lower injury chances in football, findings on how it affects balance during
movement remain unclear. What little exists has not been combined in a way that truly compares results across stud-
ies — no solid summary of data yet exists.

Aim. This work looks at how well the FIFA 11+ method helps football players stay balanced during movement. Evi-
dence from multiple studies was gathered and compared carefully.

Methods. A literature search was conducted in the SCOPUS database following PRISMA guidelines. Four eligible
studies were selected based on specific criteria, including the use of the FIFA 11+ programme and validated balance
tests. Data were synthesised using a random-effects model in Review Manager (RevMan 5.4), with analyses centred
on post-intervention outcomes and pre—post differences in dynamic balance performance, to ensure comprehensive
evaluation.

Results. The pooled analysis of post-intervention values demonstrated a standardised mean difference (SMD) of 0.36
(95% CI —0.18 to 0.89; p = 0.54) for anterior SEBT performance of the dominant leg, indicating no statistically sig-
nificant difference between the FIFA 11+ and control groups. Heterogeneity was negligible (I = 0%), suggesting high
consistency across studies. In contrast, analysis based on pre—post change scores revealed a significant improvement
in favour of the FIFA 11+ group (MD = 5.00 cm, 95% CI 3.29 to 6.71; p < 0.00001). As this outcome was derived
from a single study, heterogeneity could not be assessed. Overall, the findings indicate that the effects of FIFA 11+ on
dynamic balance are more sensitively detected through change-score analysis than through post-intervention compar-
isons alone.

Conclusions. FIFA 11+ might boost how well players stay balanced during movement, based on before-and-after
studies, yet score differences alone do not always show it. How much impact occurs depends on how old they are, how
often they do it, and whether they actually follow through with each drill.

Keywords: FIFA 11+; dynamic balance; football; injury prevention; meta-analysis

Copyright © 2026 Yulingga Nanda Hanief, Sri Sumartiningsih, Setya Rahayu, Heny Setyawati, Nasuka, Awang Firmansyah,
Karol Jaskulski. Published by Lithuanian Sports University.

This is an Open Access article distributed under the terms of the Creative Commons Attribution 4.0 International License,

which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

41


https://doi.org/10.33607/rmske.v1i34.2267
https://creativecommons.org/licenses/by/4.0/deed.en
https://creativecommons.org/
https://orcid.org/0000-0003-2791-9845
https://orcid.org/0000-0002-3971-5092
https://orcid.org/0000-0003-0908-3212
https://orcid.org/0000-0001-9824-8626
https://orcid.org/0000-0003-3818-4987
https://orcid.org/0000-0003-1149-6091
https://orcid.org/0000-0002-0781-5291
mailto:ynhanief@students.unnes.ac.id

Yulingga Nanda Hanief, Sri Sumartiningsih, Setya Rahayu, Heny Setyawati, Nasuka, Awang Firmansyah, Karol Jaskulski

1. INTRODUCTION

Football participation, like involvement in other sports, inherently carries a risk of injury. This
statement is reinforced by several studies reporting injuries among football players, both elite athletes
and young children (Ferdinand et al., 2025). A longitudinal investigation involving 224 elite players
across multiple age categories reported that competition exposure produced substantially higher injury
incidence than training (4—11-fold). The study further demonstrated that elevated external load in the
three weeks prior to injury, particularly in acceleration counts and total training time, was associated with
subsequent injury events (Georgiadis et al., 2024). This supports the concept that not only neuromuscu-
lar factors but also workload spikes contribute to injury risk. Based on evidence from epidemiological
research (Shalaj et al., 2016), a major research priority of the FIFA Medical and Assessment Research
Centre (F-MARC) has been the development of injury prevention programmes that are practical and
feasible for routine implementation in football training, particularly at the amateur level.

The FIFA 11+ is a structured warm-up programme that integrates cardiovascular activation with
preventive neuromuscular exercises. It was specifically designed for use as a standardised warm-up rou-
tine and is organised into three sequential components. The first component comprises running-based
activities, while the second emphasises core and lower-limb strength, balance, and plyometric or agility
exercises (Hanief et al., 2025; Sumartiningsih et al., 2022). The final component involves running drills
incorporating changes of direction. A central feature of the programme is its emphasis on enhancing neu-
romuscular control throughout all exercises, with particular attention to correct posture and movement
quality, including appropriate lower-limb alignment, knee-over-toe positioning, and controlled, soft
landings (Bizzini et al., 2011). The effectiveness of neuromuscular approaches is supported by evidence
showing that proprioceptive and core stability programmes enhance balance in young footballers, with
significant gains in SEBT reach distances and platform stability measures (Kazitinas & Zachovajeviene,
2020). This aligns with the rationale of the FIFA 11+, which integrates elements similar to those of the
FIFA 11+ to promote postural control and injury prevention.

Although injury prevention represents the primary objective of the FIFA 11+ programme, exam-
ining the training-related adaptations induced by this intervention may provide insight into the mech-
anisms underlying the observed reductions in injury incidence. In addition, such analysis can clarify
whether participation in the programme confers performance-related benefits beyond injury prevention
alone. Previous research investigating the earlier “The 11” programme has reported mixed findings with
respect to outcomes such as muscular strength, sprint performance, jumping ability, agility, and core
stability (Kilding et al., 2008; Steffen et al., 2008). To date, only one study has specifically explored
strength adaptations associated with the FIFA 11+ programme (Brito et al., 2010); however, this inves-
tigation employed a non-experimental, single-group pre—post design, thereby limiting causal inference.

Despite the widespread adoption of the FIFA 11+ programme and strong evidence supporting its
effectiveness in injury prevention, the specific effects of this intervention on dynamic balance perfor-
mance remain incompletely understood. Existing studies have reported inconsistent findings, employed
heterogeneous outcome measures, or focused primarily on injury incidence rather than neuromuscular
performance adaptations. Moreover, no systematic review and meta-analysis has yet quantitatively syn-
thesised the available evidence on the effects of the FIFA 11+ programme on dynamic balance outcomes,
such as the Star Excursion Balance Test (SEBT) and Y-Balance Test (YBT).

Dynamic balance, as a component of postural control, is a key determinant of movement efficien-
cy and injury risk reduction (Drozdova-Statkevicien¢ et al., 2019; Kaziiinas & Zachovajevien¢, 2020;
Karvelyté & Sipaviciene, 2023). The Y-Balance Test (YBT) assesses dynamic balance by measuring
reach performance in the anterior, posteromedial, and posterolateral directions, with the composite score
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representing overall postural stability (Turner et al., 2024). Previous studies by Daneshjoo et al. (2012)
and Onofrei & Amaricai (2022) have demonstrated that training programmes incorporating balance-ori-
ented exercises, including the FIFA 11+ programme, can lead to significant improvements in balance
performance, particularly in sports that predominantly involve lower-limb activity.

Therefore, the purpose of this systematic review and meta-analysis was to critically evaluate
and quantitatively synthesise the effects of the FIFA 11+ programme on dynamic balance performance
in football players. By distinguishing between post-intervention outcomes and pre—post change scores,
this study aims to provide a more nuanced understanding of the balance-related adaptations associated
with the FIFA 11+ programme. The findings are expected to offer novel insights into the neuromuscular
mechanisms underlying injury risk reduction and to inform evidence-based implementation of the FIFA
11+ programme in football training practice. Based on current evidence, we hypothesised that: (1) the
FIFA 11+ programme would produce greater improvements in dynamic balance compared with control
conditions, and (2) analyses based on pre—post changes would demonstrate larger effects than post-in-
tervention comparisons alone.

2. METHODS

2.1. Search strategy. A look through recent papers began on Scopus, aiming to pull out find-
ings about how FIFA 11+ helps football players stay balanced during quick movements. The search
strategy combined keywords related to the intervention (‘FIFA 11+°, ‘FIFA 11 plus’, ‘FIFA 11 injury
prevention’), outcomes (‘dynamic balance’, ‘postural control’, ‘balance performance’, ‘Star Excursion
Balance Test’, ‘SEBT’), population (‘football’, ‘soccer’), and study design (‘trial’, ‘controlled trial’,
‘randomised’). Words linked training methods to results seen after playing. Each entry had to match
at least one expected pattern so results make sense together. In the end, filters guided which articles
counted, ensuring relevance across design and subject. To count, reports had to be real articles, appear
in respected scientific journals, come out in English. This study is now listed at PROSPERO under the
reference number CRD420261280961.

2.2. Study selection and eligibility criteria. Starting from the PRISMA rules, the team picked
relevant studies. Once duplicates came out, title and abstract checks happened on both sides separately
to toss junk picks. Then each real paper got its turn under strict rules already set — matching or missing
flags based on fixed standards using PICOS. Eligibility decisions followed exactly down that path until
done. A spot on the list went to studies where football players took part. The main move meant FIFA
11+ led the charge as core treatment. One thing had to be true: a group without the change had to be part
of it. Looking at results, balance tests mattered — no shortcuts here. Data needed to be clear enough for
calculating real effects.

A few picks stood out — those where FIFA 11+ led the charge without tweaks, like FIFA 11+ Kids.
Footballers had to be involved, otherwise doors closed fast. The control group? Missing means no entry
here. Results focused on balance, specifically the dynamic kind, or else they got left behind. Data had to
back up measurements clearly, nothing vague counted.

2.3. Study characteristics. Key characteristics of the included studies — such as country, study
design, participant demographics, intervention and control protocols, intervention duration, and out-
come measures — were systematically extracted and summarised in Table 1. The included studies com-
prised randomised controlled trials and cluster randomised controlled trials conducted across youth,
adolescent, and adult football populations, with intervention durations ranging from nine weeks to one
competitive season.
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2.4. Methodological quality assessment. The risk of bias of the included studies was evaluated
using the Cochrane Risk of Bias 2.0 (RoB 2.0) tool. Five domains were assessed: (D1) bias arising from
the randomisation process, (D2) bias due to deviations from intended interventions, (D3) bias due to
missing outcome data, (D4) bias in measurement of the outcome, and (D5) bias in selection of the re-
ported result. Each domain was judged as ‘low risk of bias’ or ‘some concerns’ in accordance with RoB
2.0 guidance.

Overall, most studies demonstrated low risk of bias across domains related to randomisation and
outcome measurement, while some concerns were identified primarily in domains concerning deviations
from intended interventions and selective reporting (Figure 2). These findings indicate an acceptable
methodological quality of the included trials, although the presence of ‘some concerns’ should be con-
sidered when interpreting the pooled estimates.

2.5. Study outcomes and effect size calculation. The primary outcome was dynamic balance
performance assessed using validated measures, primarily the Star Excursion Balance Test (SEBT) and
Y-Balance Test (YBT). Meta-analyses were conducted using Review Manager (RevMan) version 5.4.
When post-intervention means and standard deviations were available, standardised mean differences
(SMD) were calculated using a random-effects model. For studies reporting change scores with confi-
dence intervals but without standard deviations, the generic inverse variance method was applied. Mean
differences between intervention and control groups were calculated, and standard errors were derived
from reported 95% confidence intervals. All pooled estimates are reported with 95% confidence inter-
vals.

2.6. Secondary analysis — Secondary analyses included separate meta-analyses based on out-
come reporting format, distinguishing between post-intervention values and pre—post change scores.
This approach allowed inclusion of studies with heterogeneous reporting methods while minimising data
loss and preserving methodological transparency.
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Figure 1. Flowchart of study selection

2.7. Statistical analysis — Statistical analyses were performed using Review Manager (RevMan)
version 5.4. Effect sizes were calculated as standardised mean differences (SMD) with 95% confidence
intervals (CI). A random-effects model was applied to account for expected methodological and clinical
heterogeneity among studies. Heterogeneity was assessed using the I? statistic and Cochran’s Q Test. The
level of statistical significance was set at p < 0.05.

Continuous data were summarised as means and standard deviations as reported in the original
studies. Two analytical approaches were conducted: (1) comparison of post-intervention outcomes be-
tween groups and (2) analysis based on pre—post changes. Publication bias was visually explored using
funnel plots when sufficient studies were available, and sensitivity analyses were undertaken by exclud-
ing individual studies to assess the robustness of the pooled estimates.

3. RESULTS

From Scopus, 23 records were found through the literature review. Once duplicates were cleared,
every remaining report got checked — using both title and abstract — to rule out irrelevant work. Five
studies fell outside set standards during that step. In the end, 18 completed papers waited their turn for
deeper review. Seven showed changes when using tweaked versions of FIFA 11+, while four relied on
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full football-specific drills. Population matters too — four studies focused outside football teams, thus
they did not count. Then there was the balance part: two lacked results on how players held positions
while moving. One more fell apart because it tested injuries after single sessions without comparing to
rested groups. In total, only four studies fit every requirement well enough to be analysed both ways.
Figure 1 outlines how choices unfolded step by step. Table 1 shows what each included study was like.

Table 1. The characteristics of included studies

baseline

week

Author | Country | Study De- | Sample Size | Population / Intervention | Comparator | Duration
(Year) sign Key Inclusion (FIFA 11+) & Fol-
low-Up
Steffen et Canada | Cluster 226 female | Youth female FIFA 11+ Standard 4.5 months
al. (2013) randomised | players football players, | neuromuscular | warm-up / (one com-
controlled (from 29 13-18 years, warm-up, 20 unsupervised | petitive
trial teams) tiers 1-3; min/session, FIFA 11+ season)
injury-free at 2x/week; delivery
baseline adherence
monitored at in-
dividual level
Impellizzeri | Italy Randomised | 81 male am- | Male amateur FIFA 11+ Usual team 9 weeks
etal. (2013) controlled ateur players | football players | neuromuscu- warm-up
trial (FIFA 11+: (~23 years), lar warm-up
n=42; Con- | competing in of- | (20-25 min),
trol: n=39) | ficial Italian am- | 3x/week, pro-
ateur leagues; gressive levels
injury-free and | (1-3)
training >3/
week
Par- Spain Randomised | 36 adoles- Adolescent FIFA 11+ Habitual team | 10 weeks
dos-Mainer controlled cent female | female foot- neuromuscular | warm-up
etal. (2019) trial players (final | ball players warm-up re-
analysis N= | (12—13 yrs), placing habitual
32; EG=17, | competingina | warm-up, ~15
CG=15) club academy min/session,
(Spanish First 2x/week
Division wom-
en’s youth); >4
years of training
experience
Parsons et | Canada | Cluster 47 pre-teen | Female football | Full original Coach-deter- | ~5 months
al. (2019) randomised | female players aged FIFA 11+ mined stand- | (one indoor
controlled players 9-11 years warm-up ard warm-up | football
trial randomised; | (U10-Ul11), (Sections 1-3), | (~10 min) season)
final analy- | developmen- coach-led,
sis: IG =25, | tal-level club, ~20-30 min/
CG=18 injury-free at session, 1-2%/
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The study outcomes of the included trials are summarised in Table 2. Dynamic balance was as-
sessed using validated measures, including the Star Excursion Balance Test (SEBT) and the Y-Balance
Test (YBT), across different age groups and competitive levels of football players.

Two studies reported improvements in dynamic balance performance following the FIFA 11+
intervention, particularly in specific reach directions of the SEBT or YBT, while the remaining studies
reported no significant between-group differences in balance outcomes compared with standard warm-
up protocols. Improvements in balance performance were more consistently observed in studies with
higher adherence levels and in adolescent populations, whereas studies involving younger athletes or
lower intervention frequencies demonstrated limited or no balance-related benefits.

Table 2. The study outcomes

Author (Year) Primary Out- Secondary Outcome(s) Main Findings
come(s)
Steffen et al. (2013) Dynamic balance Single-leg balance, hop- High adherence to FIFA 11+ significantly
(Star Excursion Bal- | ping performance, injury improved SEBT reach distances (=3—5 cm;
ance Test — SEBT) incidence 4-7%) and was associated with a substan-

tially lower injury risk. Delivery method
had minimal influence, whereas adherence
level was the key determinant of balance

improvement and injury reduction.

Impellizzeri et al. Neuromuscular Dynamic balance (SEBT), | FIFA 11+ significantly improved neuro-

(2013) control (time-to-sta- | core stability, sprint, agility, | muscular control (reduced time-to-sta-
bilisation), hamstring | vertical jump bilisation) and maintained core stability
flexor strength compared with controls. Small improve-

ments in hamstring flexor strength were
observed but were of limited practical
relevance. No substantial or statistically
significant improvements were found for

SEBT or other performance outcomes.

Pardos-Mainer et al. Dynamic balance Jump performance, change | The FIFA 11+ significantly improved
(2019) (Y-Balance Test: an- | of direction, ankle dorsiflex- | dynamic balance in the posteromedial and
terior, posteromedial, | ion, inter-limb asymmetries | posterolateral directions of the Y-Balance
posterolateral) Test in the intervention group, with large
effect sizes. No significant between-group
differences were observed for the anterior
direction. Improvements were also ob-
served in unilateral jumping performance,

while change-of-direction performance

showed no meaningful enhancement.
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Author (Year) Primary Out- Secondary Outcome(s) Main Findings
come(s)

Parsons et al. (2019) Movement control Agility (T-Test), vertical No significant between-group differences
(Landing Error Scor- | jump, trunk muscle endur- | were observed for LESS or Y-Balance Test
ing System — LESS; | ance, athlete perceptions scores after the intervention. Dynamic
Y-Balance Test balance performance (YBT) decreased
composite score) slightly over the season in both groups.

The FIFA 11+ group demonstrated a
significantly greater improvement in trunk
muscle endurance (static plank) compared

with controls, while agility improved simi-

larly in both groups.

Note: RCT = randomised controlled trial; Cluster RCT = cluster randomised controlled trial; FIFA 11+ = Fédéra-
tion Internationale de Football Association 11+ neuromuscular warm-up programme; mo = months; wks = weeks;
wk = week; SEBT = Star Excursion Balance Test; YBT = Y-Balance Test; A = anterior; PM = posteromedial; PL =
posterolateral; yrs = years.

Overall risk of bias judgements were derived according to Cochrane guidelines. The results of
the risk of bias assessment are presented visually using traffic-light and summary plots (Figure 2). Figure
2 presents the risk of bias assessment for the included studies using the Cochrane RoB 2.0 tool.

(A) (B)

Note: (A) Traffic-light plot showing domain-level judgements for each included study. (B) Summary plot present-
ing the proportion of studies judged as low risk or some concerns across each bias domain.

Figure 2. Risk of bias assessment of the included studies using the Cochrane Risk of Bias 2.0 tool

Overall, all studies were judged as having either low risk of bias or some concerns. The most
common source of concern related to deviations from intended interventions and selective reporting.
Importantly, no study was judged to have a high risk of bias, supporting the methodological transparency
of the included evidence.

Quantitative synthesis was conducted using a random-effects model due to methodological and
clinical heterogeneity across studies. Meta-analysis of post-intervention SEBT anterior reach perfor-
mance demonstrated a small pooled effect favouring the FIFA 11+ intervention compared with control
conditions; however, this effect was not statistically significant. The confidence interval crossed the line
of no effect, and heterogeneity was low (I? = 0%), indicating consistency among the included studies
(Figure 3 and Figure 4). Figure 3 illustrates the pooled effect of the FIFA 11+ programme on SEBT an-
terior reach distance based on post-intervention values. Figure 4 presents the pooled effect of the FIFA
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11+ programme on SEBT anterior reach distance using pre—post change scores derived via the generic
inverse variance method.

Figure 3. Forest plot of the effect of FIFA 11+ on SEBT anterior reach distance (post-intervention
values)

Overall, the pooled effect showed a standardised mean difference (SMD) of 0.36 (95% CI —0.18
to 0.89; p = 0.54). As the confidence interval crossed zero, no statistically significant difference was
observed between the FIFA 11+ intervention and control groups in anterior SEBT post-test scores of the
dominant leg. The heterogeneity was negligible (I* = 0%), indicating a high level of consistency across
the included studies. These findings suggest that, when only post-intervention values are considered,
the FIFA 11+ programme does not produce a statistically significant improvement in anterior dynamic
balance performance, although the direction of the pooled effect favours the intervention group.

Figure 4 presents the pooled effect of the FIFA 11+ programme on SEBT anterior reach distance
using pre—post change scores derived via the generic inverse variance method.

Figure 4. Forest plot of the effect of FIFA 11+ on SEBT anterior reach distance (change scores)

The analysis demonstrated a mean difference (MD) of 5.00 cm (95% CI 3.29 to 6.71; p <
0.00001), indicating a statistically significant improvement in anterior SEBT performance favouring the
FIFA 11+ group. As the confidence interval did not cross zero, the effect was statistically robust. This
finding, based on pre—post change scores, indicates that improvements in dynamic balance were signifi-
cantly greater in the FIFA 11+ group compared with the control group. Heterogeneity was not assessed,
as only one study contributed to this outcome. Overall, the change-score analysis suggests that the FIFA
11+ programme produces a clinically meaningful improvement in dynamic balance.

4. DISCUSSION

The main results of this systematic review and meta-analysis show that the FIFA 11+ programme
does not consistently improve dynamic balance performance when evaluated using post-intervention
values alone. Analysis based on post-intervention values shows that the difference between the interven-
tion and control groups in dynamic balance performance, particularly in the anterior SEBT component,
did not reach statistical significance. However, when pre—post changes were analysed, a significant im-
provement in dynamic balance performance was found in favour of the FIFA 11+ group. These findings
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indicate that the effects of FIFA 11+ on dynamic balance are more sensitively detected through analysis
of changes within groups than through comparison of final values between groups.

The differences in findings between post-intervention value analysis and pre—post change analy-
sis may be influenced by several methodological factors. First, differences in baseline conditions between
groups can obscure the effects of the intervention when only final values are compared. In populations
of athletes who already have relatively good initial balance, the room for improvement is more limited,
making it difficult to detect the effects of the intervention cross-sectionally. Second, pre—post change
analysis is better able to capture neuromuscular adaptations that occur during the intervention period,
especially in studies with limited sample sizes. Therefore, the change-score approach in the context of
neuromuscular interventions such as FIFA 11+ can provide a more representative picture of the actual
effects of training.

Mechanistically, FIFA 11+ is designed to improve neuromuscular control through a combination
of core strength training, single-leg stability, dynamic balance training, and plyometric movements with
an emphasis on movement quality and body posture (Hanief et al., 2025). These exercises stimulate
the sensorimotor system, particularly the integration between proprioceptive input from the lower ex-
tremities and central postural control. This adaptation contributes to improved ability to maintain body
stability when performing functional movements such as landing, changing direction, and accelerating.

However, the lack of improvement in dynamic balance in some studies can also be explained by
the characteristics of the programme and the population. In very young athletes, as reported by Parsons
et al. (2019), the neuromuscular system is still in the developmental stage, thus the adaptive response to
training stimuli may not yet be optimal. Additionally, the low frequency of FIFA 11+ implementation
(e.g. 1-2 times per week) may provide insufficient stimulus to trigger meaningful postural adaptation.

Good dynamic balance plays an important role in preventing football injuries because it allows
athletes to maintain control of their joints, especially the knees and ankles, when faced with external
disturbances or rapid changes in direction. A deficit in dynamic balance has been associated with an in-
creased risk of lower extremity injuries, including non-contact injuries to the anterior cruciate ligament
(Turner et al., 2024). Thus, improving postural control through programmes such as FIFA 11+ has the
potential to reduce the risk of injury by improving movement mechanics and joint stability.

The findings in this study are in line with the results of Steffen et al. (2013), which show that
improvements in dynamic balance are more pronounced in athletes with a high level of adherence to the
FIFA 11+ programme. Conversely, Impellizzeri et al. (2013) reported that although there were improve-
ments in neuromuscular control, improvements in dynamic balance were not always significant. The
study by Pardos-Mainer et al. (2019) also showed that improvements in dynamic balance were specific
to certain directions on the Y-Balance Test, indicating that balance adaptations did not occur uniformly.
In general, the literature shows that the effects of FIFA 11+ on dynamic balance are contextual and influ-
enced by study design, participant characteristics, and intervention dosage.

Several moderating factors appear to influence the effectiveness of FIFA 11+ on dynamic bal-
ance. Participant age is an important factor, with adolescent athletes showing better responses than
pre-adolescent athletes. In addition, the level of compliance and frequency of programme implementa-
tion also play a significant role. Studies with FIFA 11+ implementation at least twice a week and with
good supervision tend to report more positive results. The type of balance measurement instrument
(SEBT vs. YBT) also contributes to the variation in findings due to the sensitivity of each test in detect-
ing changes in performance.

In practical terms, the results of this study show that FIFA 11+ can provide benefits for dynamic
balance when applied consistently and with an adequate training dose. Coaches and practitioners are
advised not only to use FIFA 11+ as a formal warm-up, but also to ensure the quality of each exercise,
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particularly in terms of balance and core strength components. Adjusting the difficulty level of exercises
according to the age and ability level of athletes is also important to maximise neuromuscular adaptation.

The main strength of this study lies in the use of a meta-analysis approach that separates the
analysis of post-intervention values and pre—post changes, thereby providing a more comprehensive
understanding of the effects of FIFA 11+. Further research is recommended to evaluate the effects of
FIFA 11+ on dynamic balance with a more homogeneous design, including standardisation of measure-
ment instruments and reporting of intervention compliance. Studies with longer intervention durations
and higher training frequencies are also needed to explore the dose—response relationship. Additionally,
future research could examine the direct relationship between changes in dynamic balance and reduced
injury risk in the context of football competition.

Limitations

Several limitations of this study should be acknowledged. First, the included studies involved
participants with a wide age range (9-23 years), spanning from pre-pubertal to young adult athletes.
As discussed, adolescent players tend to show greater responsiveness to the FIFA 11+ programme
than younger athletes, which may have contributed to the variability in the pooled results. The lack of
age-specific analyses limits the ability to determine whether the intervention is equally effective across
developmental stages.

Second, the samples consisted of mixed-sex participants, and sex-specific outcomes were not
consistently reported. Considering potential differences in neuromuscular control and balance character-
istics between male and female football players, this heterogeneity complicates the interpretation of the
overall effect. It may mask sex-dependent responses to the programme.

Third, the meta-analysis was based on a relatively small number of studies (n = 4), which re-
stricts statistical power and generalisability. Additional limitations include heterogeneity in outcome
reporting methods, differences in SEBT and Y-Balance Test sensitivity, and limited information on in-
tervention compliance and supervision quality, all of which were identified as important moderators of
effectiveness.

Future studies should employ more homogeneous designs with standardised balance measure-
ment protocols, transparent reporting of compliance rates, and stratified analyses by age and sex. Re-
search with more extended intervention periods and higher training frequencies is also needed to clarify
the dose—response relationship and examine whether improvements in dynamic balance translate into
reduced injury risk in competitive football.

5. CONCLUSIONS AND PERSPECTIVES

The FIFA 11+ programme does not demonstrate consistent superiority over control conditions
when dynamic balance is evaluated solely using post-intervention values. However, analyses based on
pre—post changes indicate that the programme can significantly improve dynamic balance, particularly
in the anterior component of the SEBT. The effectiveness of FIFA 11+ appears to be influenced by athlete
age, implementation frequency, and adherence to the intervention. These findings support the integration
of FIFA 11+ into neuromuscular training in football, while emphasising the need for age- and sex-specif-
ic trials with standardised balance assessments to confirm and optimise its benefits.
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