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Background

The 11+ injury prevention program (IPP) has been shown to decrease injury rates.
However, few studies have investigated compliance and its overall relationship to team
performance.

Hypothesis/Purpose

To examine if level of compliance while implementing the 11+ would impact team
performance outcomes (wins, losses and ties). The authors hypothesized that higher
team compliance to the IPP would be consistent with improved overall team performance
(more wins and fewer losses).

Study Design

Prospective, cluster randomized controlled trial

Methods

This study was conducted in NCAA men’s soccer teams for one season and examined the
efficacy of the 11+ IPP. The outcome variables examined were levels of compliance and
team performance record: wins, losses, and ties. Twenty-seven teams (n=675 players)
served as the intervention group (IG) and used the 11+ program while 34 teams (n=850
players) served as the control group (CG). Compliance and team performance were
recorded. There were three compliance categories that were defined prospectively, low
(LC, < 1 dose/week), moderate (MC, >1 and <2 doses/week), and high (HC, >2 doses/week).
Descriptive and inferential tests were used to compare the CG, the IG, and compliance to
team performance. Three independent t-tests were used to analyze outcome to group (IG
vs. CG). A one way-MANOVA test was used to analyze compliance to win/loss/tie record,
followed up by one-way ANOVA tests to analyze how compliance impacted wins, losses
and ties, independently. Partial n2 measures were calculated to determine the effect size
of level of compliance on outcome. A Tukey post-hoc analysis was used to analyze
specific differences between levels of compliance and specific outcome measures.

Results

There were significantly more wins (IG: 10.67%2.63 versus CG: 8.15+3.83, CI, 7.95 - 9.69,
p = 0.005) and fewer losses (IG: 5.56+1.97 versus CG: 8.12+3.59, CI, 5.66 to 7.43, p =
0.002) recorded for the teams using the 11+ program. There was a statistically significant
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difference between levels of compliance (high, moderate or low) on the dependent
variables (wins, losses, and ties), F(3, 22) = 3.780, p =0.004; Wilks’ A = .435; partial 2 =

.340.

Conclusion

The 11+ has the capacity to improve overall team performance in male collegiate soccer
teams. The higher the compliance, the more favorable the team performance. This
research may be a vital addition when attempting to persuade coaching staffs to adopt an

IPP into their training regimen.

Level of Evidence
Level I

INTRODUCTION

Compliance and adherence to injury prevention programs
(IPP) during the coaching implementation phase has been
a significant obstacle, from a public health perspective.l:2
Universally, implementation rates for scientifically vetted
IPPs have been historically low, and even if a successful
implementation occurs, the compliance to such programs
tends to decrease over time.3"> Low compliance to an IPP
has been linked to increased injury rates over the course of
a competitive season.®-8 Establishing a dose-response rela-
tionship between neuromuscular training programs and in-
jury incidence rates would, ostensibly, serve as a positive
incentive for coaches and athletes to regularly utilize these
prevention programs during training.2 Compliance to train-
ing programs has been historically low and inconsistent. 1%
10 Despite efforts to increase coaching awareness and expo-
sure to existing neuromuscular training program efficacy,
high levels of program implementation are not achieved,
despite effectively impacting coaching attitudes and intent
to implement.!! Demonstrating improvements in overall
team performance (i.e. improved win-loss records) may
help convince the coaching and athletic community to in-
clude IPPs into their training regimens.

Injury to an athlete has obvious negative consequences
to both the individual athlete, and their team, respec-
tively.12 Coaches are often pressured to make strategic de-
cisions when their preferred starting athlete(s) is unavail-
able for selection due to injury. Efforts to educate coaches
to injury risk and restrictions for athletes returning to play
after sustaining an injury have been shown to be success-
ful.13 The percentages of coaches that adopt these proce-
dural methodologies consistently are limited, even at the
professional levels of competition.l-14 Coaches’ perceptions
of IPPs often are subject to negative associations; such
as excessive time consumption, lack of sport specificity,
and lack of player commitment.1%15 Despite overwhelming
research that suggests that the benefits of utilizing IPP
methodology may far outweigh any cost, real or perceived,
that might be associated with the internal and external fac-
tors that disrupt compliance.16:17

The purpose of this study was to determine if level of
compliance while implementing the 11+ would impact team
performance outcomes (wins, losses and ties). Furthermore,
this study sought to determine if high adherence and com-
pliance to the 11+ IPP would improve overall team perfor-

mance for male collegiate Division I and II soccer players.
The authors hypothesized that higher team compliance to
the IPP would be consistent with improved overall team
performance (more wins and fewer losses).

METHODS

The parent study was a prospective cluster randomized
controlled trial, which was conducted in Men’s Division I
and II soccer teams competing in the National Collegiate
Athletic Association (NCAA).!® Every Division I and II
Men’s soccer program was contacted via email, mail, and
telephone for participation in the study. Human ethics in-
ternal review board approval and informed consent was
obtained through Quorum Internal Review Board (IRB #
26182/1) (Seattle, Washington, USA).

Individual player consent was obtained, and a documen-
tation of coaching understanding was signed by each in-
stitution to ensure that there was a thorough understand-
ing of the expectations of study participation. Sixty-five
institutions were randomly assigned using a computerized
random number generator and completed the intervention
study during one full competitive collegiate soccer season
(August — December): 34 control institutions (N=850 ath-
letes) and 31 intervention institutions (N=775 athletes)
with athletes between the ages of 18-25 participated. Four
Division II intervention teams discontinued the interven-
tion (N=100 athletes) due to “time and personnel con-
straints”, while all Division I intervention teams completed
the study. For the current study, only the intervention
teams that completed the study were used for analysis (27
teams, N = 675 athletes). The competitive season lasted
from August through early December. (Figure 1) All sixty-
one teams were monitored for team performance (i.e., wins,
losses, ties). The 27 intervention teams were also moni-
tored daily for 11+ program compliance by the certified Ath-
letic Trainer (ATC) at each respective institution.

INTERVENTION

The 11+ is an injury prevention program designed as a dy-
namic warm-up program to address lower extremity injury
incurred in the sport of soccer for athletes over the age
of 14. It is a twenty-minute field-based program that con-
sists of 15 exercises divided into three separate compo-
nents: running exercises (8 minutes) that encompass cut-
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Assessed for eligibility n = 396 teams
e 204 Division I Teams
¢ 192 Division Il Teams

Excluded (n = 331 teams)
e Not meeting inclusion criteria

(n= 32 teams)
e Declined to participate
(n=299 teams)

teams)

Randomized (n = 65

Allocated to intervention
group (n= 31 teams)

Received allocated intervention
(n =775 athletes)

Allocation

Lost to follow up (n=4 teams/
100 players)

Discontinued intervention: 4 DII
intervention teams/100 players
Reason: time constraints
during training

Follow up

Allocated to control group (n=
34 teams)

Followed during course of
season in control group (n = 850
athletes)

Lost to follow up (n=0)

All control teams remained in
and completed the study

Intervention group

Analyzed (27 teams/675 players)
Div I: 16 teams (400 players)
Div II: 11 teams (275 players)
Injury Rate & Compliance
analyzed

Control group

Analyzed (34 teams/850 players)
Div I: 17 teams (425 players)
Div II: 17 teams (425 players)

Figure 1. Description of NCAA Team Randomization and Study Flow

ting, change of direction, decelerating and proper landing
techniques, strength, plyometric and balance exercises (10
minutes) that focus on core strength, eccentric control and
proprioception, and running exercises (2 minutes) to con-
clude the warm-up and prepare the athlete for athletic par-
ticipation. There are three progressions (level 1, level 2,
level 3) that increase the difficulty for each respective exer-
cise. This allows for both individual and team progression
throughout the course of the competitive season. In this
specific study, the 11+ program served as the intervention
program over the course of one competitive collegiate soc-
cer season.!® The warm-up was implemented under the
guidance of the ATC at each institution.

DATA COLLECTION
COMPLIANCE DATA

An internet-based injury surveillance data collection sys-
tem was used (HealtheAthleteT™, Overland Park, Kansas,
USA) by every enrolled institution in the study. Utilization
of the 11+ program and compliance data were entered
weekly by the team’s ATC and verified by the research staff.
Upon completion of the competitive soccer season, com-
pliance data entry was confirmed by each ATC and verified
with their individual institutions’ data collection system for
accuracy and thoroughness. Compliance levels were defined
prior to the commencement of the study (low <1 dose per
week, moderate 1 to < 2 dose per week and high = 2 or more
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Table 1. Comparison of Wins, Losses and Ties in the CG versus IG with Standard Error, 95% Confidence Intervals

(CI) and p-values

Control Intervention Standard 95% Confidence
p value
Mean +SD Mean +SD Error Interval
Wins 8.15+3.83 10.67 +2.63 0.44 7.95t09.69 0.005
Losses 8.12+3.59 556+1.97 0.44 5.66t07.43 0.002
Ties 229+1.61 237 +1.64 0.21 146t02.31 0.856

doses per week). At the completion of the season, compli-
ance was analyzed by implementation consistency. At the
culmination of the NCAA season, the performance record
for each individual intervention and control team was as-
certained by the head researcher (HSG), using an online

query.
STATISTICAL ANALYSIS

This manuscript is based on an exploratory post hoc analy-
sis of the data collected from the 11+ Intervention group
that was engaged in a larger randomized controlled trial.18
All statistical analyses were conducted utilizing IBM SPSS
for Windows version 24 (Armonk, NY). Descriptive data for
compliance, exposures and performance are presented as
means (M) with standard errors (SE) and 95% confidence
intervals (CI). P values of 0.05 or less were considered sig-
nificant. The outcome variables examined were utilization
of the intervention (yes or no), levels of compliance (high,
moderate, low), and team performance record (wins, losses
and ties). Compliance was defined prospectively as follows:
low (LC) ranged between 1-19 doses/season (<1 dose per
week), moderate compliance (MC) ranged between 20-39
doses/season (1 to < 2 doses per week), and high (HC) was
defined as utilization >40 doses per season (2 or more doses
per week). Descriptive and inferential tests were used to
compare the Control and Intervention groups, the tertiles
of compliance (high, medium, low), to team performance.
Three independent t-tests were used to analyze outcome
(wins, losses and ties) to group (IG vs. CG). A one way-
MANOVA test was used to analyze tertiles of compliance
to win/loss/tie record. This was followed up by one-way
ANOVA tests to analyze how compliance impacted wins,
losses and ties, independently. Partial N2 measures were
calculated to determine the effect size of level of compli-
ance on the outcome measures. A Tukey post-hoc analysis
was used to analyze specific differences between levels of
compliance and specific outcome measures.

RESULTS

Wins, losses and ties were compared between Intervention
and the Control groups. For the Intervention group, there
were significantly more wins (Intervention: 10.7+3 versus
Control: 8.2%4, CI, 8.0 - 9.7, p = 0.005) and fewer losses (In-
tervention: 5.6* 2 versus Control: 8.1+3.6, CI, 5.7to 7.4, p =
0.002) over the course of the competitive season. There was

no significant difference in ties (Intervention: 2.4 +1.6 ver-
sus Control: 2.3 1.6, CI, 1.5 to 2.3, p=0.856). (Table 1)

There was a statistically significant difference between
among levels of compliance on the outcomes, Wilks’ A =
.435; F(3,22)=3.78;p =0.004; partial n2 = .340. There was
a statistically significant main effect for wins and losses
among compliance groups (F(2, 24) = 12.38, p < .001; partial
n2 = .508; and F(2, 24) = 4.663, p=0.019; partial n2 = .280,
respectively. There was no significant effect of compliance
on the number of ties (F(2, 24) = 1.609, p=0.221; partial n2
= .118. Tukey post-hoc tests showed that, highly compli-
ant teams had more wins than moderate (p=0.002) or low
compliance teams (p=0.001). Highly compliant teams had
significantly fewer losses than moderately compliant teams
(p=0.019), but not low compliance teams (p=0.122). No sig-
nificance differences were found between groups for ties.
(Table 3)

Overall, level of compliance was statistically different
than the control group with respect to performance. Each
compliance group (low, moderate and high) had more wins
(p=0.005) and fewer losses (p=0.002). There was no statisti-
cal difference for ties (p=0.856). (Figure 2)

DISCUSSION

This study analyzed how the implementation of the 11+ IPP
impacted overall team performance during a competitive
season. In addition, this study analyzed how differences
in compliance within the intervention group impacted the
win/loss record of the Intervention teams. The results from
this study support each of the hypotheses. Implementation
of the 11+ demonstrated a positive relationship with overall
team performance. The teams that implemented the pro-
gram recorded more wins and fewer losses throughout the
competitive season compared to the Control teams that
were using their own warm-up protocols. Furthermore, the
teams that were highly compliant utilizers of the 11+
recorded more wins and fewer losses compared to the teams
with moderate and low compliance.

This study is the first of its’ kind to analyze how team
win/loss record may be positively impacted by virtue of
using the 11+ warm-up program. Prior studies have ana-
lyzed how the individual user might be impacted by virtue
of using the program.19:20 Implementation of the 11+ IPP
has led to significant changes in vertical jump height, im-
provements in knee biomechanics, increased lower extrem-
ity strength, improvement in sprint speed, improvement in
proprioceptive balance testing and total body stability.21-27
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Table 2. Level of compliance, number of teams (N), N=number of wins represented as Mean * Standard Deviation
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(SD), Standard Error, and 95% Confidence Interval limits for tertiles of compliance and team performance.

Compliance Team Games Std. Error 95% Confidence
N Mean = SD Interval

Low 4 8.0+1.63 0.96 6.02t09.98

Wins Moderate 14 9.86+1.46 0.51 8.80t0 10.92
High 13.11+2.57 0.64 11.79to0 14.43

Low 4 6.25+1.89 0.87 4.46t08.04

Losses Moderate 14 6.29+1.9 0.47 5.33t07.24

High 4.11+1.36 0.58 2.92t05.31

Low 4 3.5+2.38 0.80 1.84t05.16

Ties Moderate 14 2.43+1.79 0.43 1.54t03.32

High 9 1.78+0.67 0.54 0.67t02.88

Table 3. Comparison of Qutcome (wins, loss or tie) to compliance (low, moderate or high)

Depgndent Compliance Complia‘nce ‘Mean Standard p- value

Variable comparison Difference Error 95% Confidence Interval

Low Moderate -1.86 1.09 0.224 -4.581t00.86

High -5.1111* 1.15 0.001 -7.99t0-2.23

. Moderate Low 1.86 1.09 0.224 -0.86t04.58

Wins High -3.2540* 0.82 0.002 -5.30t0-1.20

High Low 5.1111* 1.15 0.001 2.23t07.99

Moderate 3.2540* 0.82 0.002 1.20t0 5.30

Low Moderate -0.04 0.99 0.999 -2.50t02.43

High 2.14 1.04 0.122 -0.47t04.75

Moderate Low 0.04 0.99 0.999 -2.43t02.50

Loss High 2.1746* 0.74 0.019 0.32t04.03

High Low -2.14 1.04 0.122 -4.75t00.47

Moderate -2.1746* 0.74 0.019 -4.03t0-0.32

Low Moderate 1.07 0.91 0.479 -1.20t0 3.35

High 1.72 0.97 0.196 -0.69t04.13

. Moderate Low -1.07 0.91 0.479 -3.35t01.20

Tie High 0.65 0.69 0.616 -1.06t0 2.37

High Low -1.72 0.97 0.196 -4.13t00.69

Moderate -0.65 0.69 0.616 -2.37to0 1.06

Positron emission tomography musculature activation
analysis of athletes using the 11+ demonstrated increased
uptake in the cells of the gluteus minimus, gluteus medius,
and rectus abdominus muscles compared to controls.28
These specific muscles have been hypothesized to have a
protective benefit with respect to knee and hip injuries in-
curred in the sport of soccer.2%30 Youth and collegiate soc-
cer players using the 11+ program demonstrated decreases
in peak knee abduction during a drop jump, improved peak
ankle eversion moment during both preplanned and unan-
ticipated cutting and double leg jump, and increased knee
flexion during a drop jump, respectively.25:26 These biome-
chanical changes have demonstrated a protective benefit in
reducing lower extremity injury in the soccer athlete, par-

ticularly with respect to ACL injury risk.31-37 In addition,
the 11+ has been shown to be as effective as other tradi-
tional warm-up programs in increasing individual oxygen
uptake, core temperature and systemic lactate levels.2! This
is an important aspect of the program when medical per-
sonnel delineate the value of using the 11+ to directly re-
place a team’s traditional warm-up program.

There have been numerous studies that have demon-
strated the merits of the 11+ program with respect to im-
plementation in youth, upper and lower injury rates reduc-
tion, decreases in time loss and improved biomechanics.!8;
19,25,58-45 However, the implementation of this program,
and others like it, continues to suffer with respect to wide-
spread adoption and implementation in the soccer com-
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Figure 2. Number of wins, losses and ties based on level of compliance (low, moderate and high) compared to the

control group. Bars represent standard error (SE).

munity at large.1:646 The reasons that coaches provide for
refusing to implement IPPs include; time constraints, eco-
nomic cost, complexity, lacking the personnel to conduct
the program, boredom with using a consistent warm-up,
lack of sport specificity and lack of player commitment or
belief in the program.#7-49 In the German amateur level
soccer clubs, more than half of the surveyed participants
were not aware of the 11+ IPP. Among the coaches who
were familiar with the IPP, however, 75% reported utilizing
it regularly (at least once per week). Variables that were
associated with increased utilization of the 11+ IPP in-
cluded holding a coaching license, high competitive level,
and coaching a youth team.50 A study compared the imple-
mentation of the 11+ IPP among Australian and Saudi Ara-
bian soccer coaches. In Australia 73% implemented the 11+
IPP, but only 51% implemented the program as it is rec-
ommended. In Saudi Arabia, only 40% used the 11+, but
70% of those coaches reported using all the 11+ exercises
as recommended.>! In the United States, the 11+ was used
an an IPP in high school aged athletes with no reduction in
lower extremity injury rate. However, only 32% of coaches
reported that the 11+ was implemented at least twice a
week.52 Without proper implementation fidelity and com-
pliance, the researchers cannot expect these programs to
demonstrate the intended benefit of injury mitigation.

The results of the current study suggest that in addition
to improving overall compliance, program fidelity must also
be considered.48:53-56 To improve the rate of IPP imple-
mentation fidelity, education should directly address rel-
ative advantage, compatibility, and complexity.>> In order
to facilitate optimal implementation of an IPP, it is im-
portant to emphasize our results which demonstrated im-
proved winning percentage. Relaying the relative advantage
and performance benefit of IPPs may increase the likeli-
hood of coaches, managers and players to adopt programs
with more consistency, and with adequate adherence and
program fidelity.57-59 This is a critically important message
that may optimally impact adoption rates and overall injury
mitigation.

Prior research has demonstrated that team performance
(games won) is often negatively correlated to injury rate.”
60 In addition, increased injury rates that impact the high-
est ranked players are detrimental to team success.61,62
Player availability, particularly in late season and post-sea-
son play, is very important to a coaching staff. The premise
that an IPP may improve player availability should also be
emphasized when attempting to facilitate consistent pro-
gram implementation. The researchers have previously
shown in this cohort that in the Intervention teams, the
11+ significantly decreased time loss to injury by 28.6%.
Player availability may partially explain why the Interven-
tion teams in our study won more games than the control
team.!® While using a neuromuscular training program,
such as the 11+, the programs were not designed to improve
overall athleticism or increase a player’s level of skill. How-
ever, the notion of improved overall player durability and
mitigation of injury risk gives a player an advantage and
an opportunity to be available to play more consistently
throughout the season. This improvement in overall player
availability may assist a coaching and managerial staff in
strategizing for in-season and post-season play more con-
sistently.

LIMITATIONS

The limitations of this study include the fact that this study
was only included male Division I and Division II collegiate
soccer players and did not include women or lower Divi-
sions within the NCAA collegiate system. The study was
only conducted for one competitive season, and perfor-
mance was only tracked for that season. Also, individual
compliance was not tracked for each player. Compliance
was tracked as a team, thus individual variances in compli-
ance were not captured in this study.
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CONCLUSIONS adoption, improve team performance and decrease overall
injury rates.
The findings of this current study indicate that implement-
ing the 11+ has the capacity to improve overall team perfor-
mance in comparison to an age and skill matched control
group. The higher the compliance to the 11+ program, the
more favorable the team performance was, with respect to
more wins and fewer losses. This research may be persua-
sive in encouraging coaching staffs to implement an injury
prevention intervention in training. This data may assist
in shifting the paradigm to enhance overall IPP program

CONFLICTS OF INTEREST

The authors declare no conflicts of interest.

Submitted: June 20, 2023 CDT, Accepted: August 09, 2023 CDT

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License
(CCBY-NC-4.0). View this license’s legal deed at https://creativecommons.org/licenses/by-nc/4.0 and legal code at https://cre-
ativecommons.org/licenses/by-nc/4.0/legalcode for more information.

International Journal of Sports Physical Therapy



High Compliance with the 11+ Injury Prevention Program Results in Better Win-Loss Records

REFERENCES

1. Bahr R, Thorborg K, Ekstrand J. Evidence-based
hamstring injury prevention is not adopted by the
majority of Champions League or Norwegian Premier
League football teams: the Nordic Hamstring survey.
Br ] Sports Med. 2015;49(22):1466-1471. doi:10.1136/
bjsports-2015-094826

2. Sugimoto D, Myer GD, Bush HM, Klugman MF,
Medina McKeon JM, Hewett TE. Compliance with
neuromuscular training and anterior cruciate
ligament injury risk reduction in female athletes: a
meta-analysis. ] Athl Train. 2012;47(6):714-723. doi:1
0.4085/1062-6050-47.6.10

3. Soligard T, Nilstad A, Steffen K, et al. Compliance
with a comprehensive warm-up programme to
prevent injuries in youth football. Br ] Sports Med.
2010;44(11):787-793. doi:10.1136/bjsm.2009.070672

4, Steffen K, Emery CA, Romiti M, et al. High
adherence to a neuromuscular injury prevention
programme (FIFA 11+) improves functional balance
and reduces injury risk in Canadian youth female
football players: a cluster randomised trial. Br J Sports
Med. 2013;47(12):794-802. doi:10.1136/bjsports-201
2-091886

5. Steffen K, Meeuwisse WH, Romiti M, et al.
Evaluation of how different implementation
strategies of an injury prevention programme (FIFA
11+) impact team adherence and injury risk in
Canadian female youth football players: a cluster-
randomised trial. Br J Sports Med. 2013;47(8):480-487.
doi:10.1136/bjsports-2012-091887

6. Steffen K, Myklebust G, Olsen OE, Holme I, Bahr R.
Preventing injuries in female youth football - a
cluster-randomized controlled trial. Scand ] Med Sci
Sports. 2008;18(5):605-614. doi:10.1111/j.1600-083
8.2007.00703.x

7. Hagglund M, Atroshi I, Wagner P, Waldén M.
Superior compliance with a neuromuscular training
programme is associated with fewer ACL injuries and
fewer acute knee injuries in female adolescent
football players: secondary analysis of an RCT. Br |
Sports Med. 2013;47(15):974-979. doi:10.1136/bjsport
s-2013-092644

8. Silvers-Granelli H], Bizzini M, Arundale A,
Mandelbaum BR, Snyder-Mackler L. Higher
compliance to a neuromuscular injury prevention
program improves overall injury rate in male football
players. Knee Surg Sports Traumatol Arthrosc.
2018;26(7):1975-1983. d0i:10.1007/500167-018-489
5-5

9. Podlog L, Buhler CF, Pollack H, Hopkins PN,
Burgess PR. Time trends for injuries and illness, and
their relation to performance in the National
Basketball Association. J Sci Med Sport.
2015;18(3):278-282. d0i:10.1016/j.jsams.2014.05.005

10. Ekstrand ], Waldén M, Hdgglund M. Hamstring
injuries have increased by 4% annually in men’s
professional football, since 2001: a 13-year
longitudinal analysis of the UEFA Elite Club injury
study. Br J Sports Med. 2016;50(12):731-737. doi:10.11
36/bjsports-2015-095359

11. Frank BS, Register-Mihalik ], Padua DA. High
levels of coach intent to integrate a ACL injury
prevention program into training does not translate
to effective implementation. J Sci Med Sport.
2015;18(4):400-406. doi:10.1016/j.jsams.2014.06.008

12. Gabbett TJ. Influence of injuries on team playing
performance in Rugby League. J Sci Med Sport.
2004;7(3):340-346. doi:10.1016/s1440-2440(04)8002
9-x

13. Kerr ZY, Yeargin S, Valovich McLeod TC, et al.
Comprehensive coach education and practice contact
restriction guidelines result in lower injury rates in
youth American football. Orthop J Sports Med.
2015;3(7):2325967115594578. doi:10.1177/232596711

5594578

14. McDuff DR, Garvin M. Working with sports
organizations and teams. Int Rev Psych.
2016;28(6):595-605. doi:10.1080/09540261.2016.1212
820

15. Thein-Nissenbaum ], Brooks MA. Barriers to
compliance in a home-based anterior cruciate
ligament injury prevention program in female high
school athletes. WMJ. 2016;115(1):37-42.

16. Penuel WR, Means B. Implementation variation
and fidelity in an Inquiry Science Program: analysis
of GLOBE data reporting patterns. J Res Sci Teach.
2004;41(3):294-315. doi:10.1002/tea.20002

17. O’Brien J, Finch CF. The implementation of
musculoskeletal injury-prevention exercise
programmes in team ball sports: a systematic review
employing the RE-AIM framework. Sports Med.
2014;44(9):1305-1318. d0i:10.1007/540279-014-020
8-4

International Journal of Sports Physical Therapy


https://doi.org/10.1136/bjsports-2015-094826
https://doi.org/10.1136/bjsports-2015-094826
https://doi.org/10.4085/1062-6050-47.6.10
https://doi.org/10.4085/1062-6050-47.6.10
https://doi.org/10.1136/bjsm.2009.070672
https://doi.org/10.1136/bjsports-2012-091886
https://doi.org/10.1136/bjsports-2012-091886
https://doi.org/10.1136/bjsports-2012-091887
https://doi.org/10.1111/j.1600-0838.2007.00703.x
https://doi.org/10.1111/j.1600-0838.2007.00703.x
https://doi.org/10.1136/bjsports-2013-092644
https://doi.org/10.1136/bjsports-2013-092644
https://doi.org/10.1007/s00167-018-4895-5
https://doi.org/10.1007/s00167-018-4895-5
https://doi.org/10.1016/j.jsams.2014.05.005
https://doi.org/10.1136/bjsports-2015-095359
https://doi.org/10.1136/bjsports-2015-095359
https://doi.org/10.1016/j.jsams.2014.06.008
https://doi.org/10.1016/s1440-2440(04)80029-x
https://doi.org/10.1016/s1440-2440(04)80029-x
https://doi.org/10.1177/2325967115594578
https://doi.org/10.1177/2325967115594578
https://doi.org/10.1080/09540261.2016.1212820
https://doi.org/10.1080/09540261.2016.1212820
https://doi.org/10.1002/tea.20002
https://doi.org/10.1007/s40279-014-0208-4
https://doi.org/10.1007/s40279-014-0208-4

High Compliance with the 11+ Injury Prevention Program Results in Better Win-Loss Records

18. Silvers-Granelli H, Mandelbaum B, Adeniji O, et
al. Efficacy of the FIFA 11+ injury prevention program
in the collegiate male soccer player. Am J Sports Med.
2015;43(11):2628-2637. doi:10.1177/03635465156020
09

19. Barengo NC, Meneses-Echavez JF, Ramirez-Vélez
R, Cohen DD, Tovar G, Bautista JE. The impact of the
FIFA 11+ training program on injury prevention in
football players: a systematic review. Int | Env Res
Public Health. 2014;11(11):11986-12000. doi:10.3390/

ijerph111111986

20. Gatterer H, Ruedl G, Faulhaber M, Regele M,
Burtscher M. Effects of the performance level and the
FIFA “11” injury prevention program on the injury
rate in Italian male amateur soccer players. J Sports
Med Phys Fitness. 2012;52(1):80-84.

21. Bizzini M, Impellizzeri FM, Dvorak ], et al.
Physiological and performance responses to the
“FIFA 11+” (part 1): is it an appropriate warm-up? J
Sports Sci. 2013;31(13):1481-1490. doi:10.1080/02640
414.2013.802922

22. Daneshjoo A, Mokhtar AH, Rahnama N, Yusof A.
The effects of injury prevention warm-up
programmes on knee strength in male soccer players.
Biol Sport. 2013;30(4):281-288. doi:10.5604/2083186
2.1077554

23. Impellizzeri FM, Bizzini M, Dvorak ], Pellegrini B,
Schena F, Junge A. Physiological and performance
responses to the FIFA 11+ (part 2): a randomised
controlled trial on the training effects. J Sports Sci.
2013;31(13):1491-1502. doi:10.1080/02640414.2013.8
02926

24. Gatterer H, Lorenzi D, Ruedl G, Burtscher M. The
“FIFA 11+ injury prevention program improves body
stability in child (10 year old) soccer players. Biol
Sport. 2018;35(2):153-158. doi:10.5114/biolsport.201
8.71604

25. Arundale AJH, Silvers-Granelli HJ, Marmon A,
Zarzycki R, Dix C, Snyder-Mackler L. Changes in
biomechanical knee injury risk factors across two
collegiate soccer seasons using the 11+ prevention
program. Scand ] Med Sci Sports.
2018;28(12):2592-2603. doi:10.1111/sms.13278

26. Thompson JA, Tran AA, Gatewood CT, et al.
Biomechanical effects of an injury prevention
program in preadolescent female soccer athletes. Am
J Sports Med. 2017;45(2):294-301. doi:10.1177/036354
6516669326

27. Zarei M, Abbasi H, Daneshjoo A, et al. Long-term
effects of the 11+ warm-up injury prevention
programme on physical performance in adolescent
male football players: a cluster-randomised
controlled trial. J Sports Sci. 2018;36(21):2447-2454. d
0i:10.1080/02640414.2018.1462001

28. Nakase ], Inaki A, Mochizuki T, et al. Whole body
muscle activity during the FIFA 11+ program
evaluated by positron emission tomography. PLoS
One. 2013;8(9):e73898. doi:10.1371/journal.pone.007
3898

29. Myer GD, Chu DA, Brent JL, Hewett TE. Trunk and
hip control neuromuscular training for the
prevention of knee joint injury. Clin Sports Med.
2008;27(3):425-448. d0i:10.1016/j.csm.2008.02.006

30. Myer GD, Brent JL, Ford KR, Hewett TE. A pilot
study to determine the effect of trunk and hip
focused neuromuscular training on hip and knee
isokinetic strength. Br J Sports Med.
2008;42(7):614-619. do0i:10.1136/bjsm.2007.046086

31. DiStefano L], Marshall SW, Padua DA, et al. The
effects of an injury prevention program on landing
biomechanics over time. Am | Sports Med.
2016;44(3):767-776. d0i:10.1177/0363546515621270

32. Hewett TE, Di Stasi SL, Myer GD. Current
concepts for injury prevention in athletes after
anterior cruciate ligament reconstruction. Am J Sports
Med. 2013;41(1):216-224. doi:10.1177/036354651245
9638

33. McQuade K], de Oliveira AS. Effects of progressive
resistance strength training on knee biomechanics
during single leg step-up in persons with mild knee
osteoarthritis. Clin Biomech. 2011;26(7):741-748. do
i:10.1016/j.clinbiomech.2011.03.006

34. Myer GD, Ford KR, Palumbo JP, Hewett TE.
Neuromuscular training improves performance and
lower-extremity biomechanics in female athletes. J
Strength Cond Res. 2005;19(1):51-60.

35. Nakagawa TH, Moriya ETU, Maciel CD, Serrao FV.
Frontal plane biomechanics in males and females
with and without patellofemoral pain. Med Sci Sports
Exerc. 2012;44(9):1747-1755. doi:10.1249/mss.0b013e
318256903a

36. Norcross MF, Lewek MD, Padua DA, Shultz SJ,
Weinhold PS, Blackburn JT. Lower extremity energy
absorption and biomechanics during landing, part I:
sagittal-plane energy absorption analyses. J Athl
Train. 2013;48(6):748-756. doi:10.4085/1062-6050-4
8.4.09

International Journal of Sports Physical Therapy


https://doi.org/10.1177/0363546515602009
https://doi.org/10.1177/0363546515602009
https://doi.org/10.3390/ijerph111111986
https://doi.org/10.3390/ijerph111111986
https://doi.org/10.1080/02640414.2013.802922
https://doi.org/10.1080/02640414.2013.802922
https://doi.org/10.5604/20831862.1077554
https://doi.org/10.5604/20831862.1077554
https://doi.org/10.1080/02640414.2013.802926
https://doi.org/10.1080/02640414.2013.802926
https://doi.org/10.5114/biolsport.2018.71604
https://doi.org/10.5114/biolsport.2018.71604
https://doi.org/10.1111/sms.13278
https://doi.org/10.1177/0363546516669326
https://doi.org/10.1177/0363546516669326
https://doi.org/10.1080/02640414.2018.1462001
https://doi.org/10.1080/02640414.2018.1462001
https://doi.org/10.1371/journal.pone.0073898
https://doi.org/10.1371/journal.pone.0073898
https://doi.org/10.1016/j.csm.2008.02.006
https://doi.org/10.1136/bjsm.2007.046086
https://doi.org/10.1177/0363546515621270
https://doi.org/10.1177/0363546512459638
https://doi.org/10.1177/0363546512459638
https://doi.org/10.1016/j.clinbiomech.2011.03.006
https://doi.org/10.1016/j.clinbiomech.2011.03.006
https://doi.org/10.1249/mss.0b013e318256903a
https://doi.org/10.1249/mss.0b013e318256903a
https://doi.org/10.4085/1062-6050-48.4.09
https://doi.org/10.4085/1062-6050-48.4.09

High Compliance with the 11+ Injury Prevention Program Results in Better Win-Loss Records

37. Pappas E, Nightingale EJ, Simic M, Ford KR,
Hewett TE, Myer GD. Do exercises used in injury
prevention programmes modify cutting task
biomechanics? A systematic review with meta-
analysis. Br ] Sports Med. 2015;49(10):673-680. doi:1
0.1136/bjsports-2014-093796

38. Dix C, Arundale A, Silvers-Granelli H, et al.
Descriptive trunk kinematics in healthy collegiate
women’s soccer players indicate trunk center of mass
is laterally positioned prior to decelerating and
cutting. J Isakos. 2022;7(3):10-16. doi:10.1016/j.jisak
0.2022.03.002

39. Rossler R, Verhagen E, Rommers N, et al.
Comparison of the ‘11+ Kids’ injury prevention
programme and a regular warmup in children’s
football (soccer): a cost effectiveness analysis. Br J
Sports Med. 2019;53(5):309-314. doi:10.1136/bjsport
s-2018-099395

40. Longo UG, Loppini M, Berton A, Marinozzi A,
Maffulli N, Denaro V. The FIFA 11+ program is
effective in preventing injuries in elite male
basketball players: a cluster randomized controlled

trial. Am J Sports Med. 2012;40(5):996-1005. doi:10.11

77/0363546512438761

41. Owoeye OB, Akinbo SR, Tella BA, Olawale OA.
Efficacy of the FIFA 11+ Warm-Up Programme in
Male Youth Football: A Cluster Randomised
Controlled Trial. J Sports Sci Med.
2014;13(2):321-328.

42. Soligard T, Myklebust G, Steffen K, et al.
Comprehensive warm-up programme to prevent
injuries in young female footballers: cluster
randomised controlled trial. BMJ. 2008;337:a2469. do
i:10.1136/bmj.a2469

43, Sadigursky D, Braid JA, De Lira DNL, Machado
BAB, Carneiro RJF, Colavolpe PO. The FIFA 11+ injury
prevention program for soccer players: a systematic
review. BMC Sports Sci Med Rehabil. 2017;9:18. doi:1
0.1186/513102-017-0083-z

44. Thorborg K, Krommes KK, Esteve E, Clausen MB,
Bartels EM, Rathleff MS. Effect of specific exercise-
based football injury prevention programmes on the
overall injury rate in football: a systematic review
and meta-analysis of the FIFA 11 and 11+
programmes. Br J Sports Med. 2017;51(7):562-571. do
i:10.1136/bjsports-2016-097066

45. Ejnisman B, Andreoli CV, de Castro Pochini A, et
al. Shoulder injuries in soccer goalkeepers: review
and development of a FIFA 11+ shoulder injury
prevention program. Open Access | Sports Med.
2016;7:75-80. d0i:10.2147/0ajsm.s97917

46. Bizzini M, Junge A, Dvorak J. Implementation of
the FIFA 11+ football warm up program: how to
approach and convince the Football associations to
invest in prevention. Br J Sports Med.
2013;47(12):803-806. doi:10.1136/bjsports-2012-092
124

47. Dix C, Logerstedt D, Arundale A, Snyder-Mackler
L. Perceived barriers to implementation of injury
prevention programs among collegiate women’s
soccer coaches. J Sci Med Sport. 2021;24(4):352-356. d
0i:10.1016/j.jsams.2020.09.016

48. Bellg AJ, Borrelli B, Resnick B, et al. Enhancing
treatment fidelity in health behaviour change
studies: Best practices and recommendations from
the NIH Behavior Change Consortium. Health
Psychol. 2004;23(5):443-451. d0i:10.1037/0278-613
3.23.5.443

49. Hahn EJ, Noland MP, Rayens MK, Christie DM.
Efficacy of training and fidelity of implementation of
the life skills training program. J School Health.
2002;72(7):282-287. d0i:10.1111/.1746-1561.2002.tb
01333.x

50. Wilke J, Niederer D, Vogt L, Banzer W. Is the
message getting through? Awareness and use of the
11+ injury prevention programme in amateur level
football clubs. PLoS One. 2018;13(4):e0195998. doi:1
0.1371/journal.pone.0195998

51. Al Attar WSA, Soomro N, Sinclair PJ, Pappas E,
Muaidi QI, Sanders RH. Implementation of an
evidence-based injury prevention program in
professional and semi-professional soccer. Int J Sports
Sci Coach. 2018;13(1):113-121. doi:10.1177/17479541
17707482

52. Slauterbeck JR, Choquette R, Tourville TW, et al.
Implementation of the FIFA 11+ injury prevention
program by high school athletic teams did not reduce
lower extremity injuries: A cluster randomized
controlled trial. Am J Sports Med.
2019;47(12):2844-2852. doi:10.1177/03635465198732
70

53. Fortington LV, Donaldson A, Lathlean T, et al.
When ‘just doing it’ is not enough: assessing the
fidelity of player performance of an injury prevention
exercise program. Journal Sci Med Sport.
2015;18(3):272-277. d0i:10.1016/j.jsams.2014.05.001

54. Krug MI, Vacek PM, Choquette R, Beynnon BD,
Slauterbeck JR. Compliance and fidelity with an
injury prevention exercise program in high school
athletics. Sports Health. 2021;14(4):483-489. doi:10.1
177/19417381211043120

International Journal of Sports Physical Therapy


https://doi.org/10.1136/bjsports-2014-093796
https://doi.org/10.1136/bjsports-2014-093796
https://doi.org/10.1016/j.jisako.2022.03.002
https://doi.org/10.1016/j.jisako.2022.03.002
https://doi.org/10.1136/bjsports-2018-099395
https://doi.org/10.1136/bjsports-2018-099395
https://doi.org/10.1177/0363546512438761
https://doi.org/10.1177/0363546512438761
https://doi.org/10.1136/bmj.a2469
https://doi.org/10.1136/bmj.a2469
https://doi.org/10.1186/s13102-017-0083-z
https://doi.org/10.1186/s13102-017-0083-z
https://doi.org/10.1136/bjsports-2016-097066
https://doi.org/10.1136/bjsports-2016-097066
https://doi.org/10.2147/oajsm.s97917
https://doi.org/10.1136/bjsports-2012-092124
https://doi.org/10.1136/bjsports-2012-092124
https://doi.org/10.1016/j.jsams.2020.09.016
https://doi.org/10.1016/j.jsams.2020.09.016
https://doi.org/10.1037/0278-6133.23.5.443
https://doi.org/10.1037/0278-6133.23.5.443
https://doi.org/10.1111/j.1746-1561.2002.tb01333.x
https://doi.org/10.1111/j.1746-1561.2002.tb01333.x
https://doi.org/10.1371/journal.pone.0195998
https://doi.org/10.1371/journal.pone.0195998
https://doi.org/10.1177/1747954117707482
https://doi.org/10.1177/1747954117707482
https://doi.org/10.1177/0363546519873270
https://doi.org/10.1177/0363546519873270
https://doi.org/10.1016/j.jsams.2014.05.001
https://doi.org/10.1177/19417381211043120
https://doi.org/10.1177/19417381211043120

High Compliance with the 11+ Injury Prevention Program Results in Better Win-Loss Records

55. Norcross MF, Johnson ST, Bovbjerg VE, Koester
MC, Hoffman MA. Factors influencing high school
coaches’ adoption of injury prevention programs. J
Sci Med Sport. 2016;19(4):299-304. doi:10.1016/j.jsam
$.2015.03.009

56. Blakely CH, Mayer JP, Gottschalk RG, et al. The
fidelity-adaptation debate: implications for the
implementation of public sector social programs. Am
J Com Psychol. 1987;15(3):253-268. doi:10.1007/bf009
22697

57. Allen JD, Linnan LA, Emmons KM. Fidelity and Its
Relationship to Implementation Effectiveness,
Adaptation, and Dissemination. Oxford University
Press; 2012. doi:10.1093/acprof:0s0/9780199751877.0
03.0014

58. Carroll C, Patterson M, Wood S, Booth A, Rick ],
Balain S. A conceptual framework for implementation
fidelity. Impl Sci. 2007;2(40). doi:10.1186/1748-590
8-2-40

59. Gee AO. CORR Insights®: Does the FIFA 11+
injury prevention program reduce the incidence of
ACL injury in male soccer players? Clin Orthop Relat
Res. 2017;475(10):2456-2458. d0i:10.1007/s11999-01
7-5412-8

60. Ekstrand ], Hagglund M, Walden M. Injury
incidence and injury patterns in professional football:
the UEFA injury study. Br ] Sports Med.
2011;45(7):553-558. doi:10.1136/bjsm.2009.060582

61. Eirale C, Tol JL, Farooq A, Smiley F, Chalabi H.
Low injury rate strongly correlates with team success
in Qatari professional football. Br J Sports Med.
2013;47(12):807-808. doi:10.1136/bjsports-2012-0910
40

62. Dvorak J, Junge A, Chomiak J, et al. Risk factor
analysis for injuries in football players. Possibilities
for a prevention program. Am J Sports Med. 2000;28(5
Suppl):S69-74. do0i:10.1177/28.suppl_5.s-69

International Journal of Sports Physical Therapy


https://doi.org/10.1016/j.jsams.2015.03.009
https://doi.org/10.1016/j.jsams.2015.03.009
https://doi.org/10.1007/bf00922697
https://doi.org/10.1007/bf00922697
https://doi.org/10.1093/acprof:oso/9780199751877.003.0014
https://doi.org/10.1093/acprof:oso/9780199751877.003.0014
https://doi.org/10.1186/1748-5908-2-40
https://doi.org/10.1186/1748-5908-2-40
https://doi.org/10.1007/s11999-017-5412-8
https://doi.org/10.1007/s11999-017-5412-8
https://doi.org/10.1136/bjsm.2009.060582
https://doi.org/10.1136/bjsports-2012-091040
https://doi.org/10.1136/bjsports-2012-091040
https://doi.org/10.1177/28.suppl_5.s-69

	Background
	Hypothesis/Purpose
	Study Design
	Methods
	Results
	Conclusion
	Level of Evidence
	Introduction
	Methods
	Intervention
	Data Collection
	Compliance Data

	Statistical Analysis
	Results
	Discussion
	Limitations
	Conclusions
	Conflicts of interest

	References

