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Background: The effects of adductor muscle injury on performance in soccer athletes are unknown.

Purpose: To (1) determine the rate and time to return to play (RTP) after adductor muscle injury, (2) investigate the rate of reinjury
after RTP, and (3) investigate any long-term effects of injury on elite soccer player performance.

Study Design: Cohort study; Level of evidence, 3.

Methods: Using publicly available records, athletes sustaining adductor muscle injury were identified across the 5 major European
soccer leagues (English Premier League, Bundesliga, La Liga, Ligue 1, and Serie A) between 2000 and 2015. Injured athletes were
matched to controls by demographic characteristics and performance metrics from 1 season before the index timepoint. Inves-
tigations included the rate of RTP, reinjuries, player characteristics associated with RTP within 2 seasons, player availability, field
time, and performance metrics during the 4 seasons after injury.

Results: A total of 671 players with adductor muscle injury were included. Based on time to RTP, 86% of injuries were mild to
moderate (4-28 days missed), and 4% required surgical intervention. Players with adductor muscle injury were absent for a median
of 22 days (range, 1-700 days) and 4 games (range, 1-76 games). A total of 521 (78%) players returned at the same level, with no
demographic or clinical characteristics associated with RTP on the multivariable regression. Of those returning to play, 143 (21%)
experienced adductor reinjury. After RTP, defenders demonstrated decreased field time compared with controls (P < .05). As
compared with controls, defenders and midfielders scored more points and goals per game during the season of the injury
(P < .01), while attackers recorded more goals and assists per game the season after injury (P < .05).

Conclusion: Only 3 in 4 players (78%) returned to participate in an official match, and the reinjury rate was high (21%). After RTP,
defenders demonstrated decreased field time versus controls. On the other hand, defenders and midfielders recorded more points
and goals per game, while attackers recorded more goals and assists per game versus controls. Although the multivariable
analysis results did not identify player characteristics associated with RTP, there was a position-dependent association on player
performance after RTP.
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Hip and groin injuries are among the most common injuries
in soccer athletes,10 a population that is estimated at 265
million people worldwide in 2006.10 Adductor-related inju-
ries are specifically the most common hip and groin injuries
in professional soccer players, with an estimated incidence
rate of 0.6 per 1000 exposure hours.3 Adductor muscle inju-
ries account for up to 63% of hip/groin injuries and up to
23% of all muscle injuries.3,10,25 Functional movements in
soccer that have been proposed as risk factors for adductor

muscle injuries include repetitive kicking motions, fast
changes in the direction of body momentum, reaching/
stretching movements, and sprints.25 Preventable risk fac-
tors for adductor muscle injury include previous groin
injury, reduced adductor strength, and reduced abductor
strength.6,25,28

Adductor muscle injuries in soccer players can account
for significant time missed from practices and matches,
which in turn can affect player performance and career
longevity. Ekstrand et al4 found that professional soccer
players suffering from adductor muscle injuries missed a
mean of 14 days of sports. In a cohort of 34 soccer players
with adductor injuries, Tak et al28 found that 82% returned
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to preinjury levels within 2 weeks after undergoing manual
therapy. Unfortunately, up to 18% of soccer players have
been reported to suffer reinjury after acute or chronic
adductor muscle injuries.4 Although there is a great deal
of literature on the epidemiology and kinesiology of adduc-
tor muscle injuries in soccer players, there is a lack of data
that demonstrate how these injuries affect game perfor-
mance and player durability after RTP.

We conducted a case-control investigation of European
elite-level soccer athletes with the purpose of (1) determin-
ing the rate and time to return to play (RTP) after adductor
muscle injury, (2) investigating the rate of reinjury after
RTP, and (3) comparing the effect adductor muscle injury
may have on player performance for up to 4 seasons after
initial injury. We hypothesized that the majority of players
sustaining adductor muscle injury will RTP, a minority will
experience adductor reinjury, and injured players will
return to prior levels of performance after RTP.

METHODS

Player Identification

This study was a retrospective review of male soccer
players playing in any of the 5 major European soccer
leagues (English Premier League, Bundesliga, Serie A,
La Liga, and Ligue 1) within the Union of European Foot-
ball Associations (UEFA) between the seasons of 1999-2000
and 2015-2016. Players sustaining adductor muscle
injuries and matched controls were identified using
publicly available injury data via previously established
methods.8,9,11-17,31 Sources for injury reports included offi-
cial team websites, injury reports, official team press
releases, personal websites, and professional statistical
websites. Injury reports from public media platforms were
manually cross-referenced with official league reports by 2
authors (O.L.-G. and S.P.). Player performance data were
compiled from www.transfermarkt.com, one of the largest
and most frequently visited sports media platforms report-
ing scores, transfers, and player values.

Inclusion Criteria

Criteria for inclusion in either the injured or control cohort
included the following: the player was drafted or signed to
be on the roster during a season; the team was ranked
within 1 of the 5 major European soccer leagues; the player
played in at least 1 game before the index timepoint; and
the player had a minimum of 1-year follow-up after the

index timepoint. Players were excluded if they did not play
for a team during a season, or the team participated in the
major leagues. Players were included in the injured cohort
if they were reported to sustain a “tear of the adductor
muscle,” “groin surgery,” or “avulsion of the adductors.”

Data Collection

Individual player demographic data consisted of age,
height, playing position, and number of seasons played
before the index timepoint. Injury and RTP data consisted
of date of injury, days missed, games missed, date of RTP,
and subsequent adductor muscle injury up to 4 years after
initial injury. Seasonal performance metrics collected
included total games played, minutes played, goals scored,
assists, clean sheets, conceded goals, and average minutes
played per game.

Injury Severity

As the available data did not include information on injury
grade, days missed served as a proxy for injury severity,
utilizing the same classification as in prior epidemiological
studies utilizing the UEFA data.4,12 Time to RTP is a rea-
sonable proxy variable, as it has been associated with
adductor muscle injury grade.24-26 Injuries were classified
as minimal (0-3 day of absence), mild (4-7 days), moderate
(8-28 days), and severe (>28 days).12

Case-Control

A matched cohort analysis was used to investigate the asso-
ciation of adductor muscle injury and changes in player
performance metrics. Players were matched by playing
position, height, age (within 2 years), season of play (within
1 year), number of seasons played within the league before
the index timepoint (within 1 year), total games played,
total time played, goals scored, and assists recorded the
season before the index timepoint. Season of play was
included to minimize the influence of improvements in con-
servative treatment options, potential changes in league
playing schedules, and technological innovations over time.
Number of seasons played before the index timepoint were
included to minimize the likelihood of observing inflated
differences in metrics because of the natural progression
and regression of playing skills over the span of a soccer
career.

The elite nature of ranking within 1 of the 5 major Euro-
pean soccer leagues led to a limited cohort of players for
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inclusion in the study. Manual selection of control cohorts
and propensity score matching predispose to selection
bias.17,23 Thus, an optimized matching algorithm was uti-
lized to identify the 2 nearest neighbor players without
lower extremity injury for every 1 player with adductor
muscle injury.7,8,15,18,20,21

Statistical Analysis

Each player’s performance metrics during the 4 playing
seasons after the index timepoint were compared with
their individual metrics of the playing season preceding
the index timepoint. This baseline was chosen to mini-
mize the potential confounders of deflated metrics of a
rookie season 2 or 3 seasons preceding the index time-
point. Because of the dynamic nature of player participa-
tion throughout the follow-up period, players were
included in the analyses of all follow-up seasons during
which they recorded metrics; conversely, they were
excluded from timepoints during which they did not
record any metrics. Subgroup analyses of performance
metrics by position were conducted to account for differ-
ences in player roles on the field. Statistical analyses
consisted of independent-samples t tests and Wilcoxon
rank-sum tests where appropriate for continuous data,
and chi-square tests of independence for categorical data.
Analyses were performed using R Studio software Version
3.6.2 (R Foundation for Statistical Computing), and sta-
tistical significance was set at P < .05.

RESULTS

Characteristics

A total of 671 players who sustained an adductor muscle
injury between 2000 and 2015 were included. The case-
control match was satisfactory, with no significant differ-
ences in player characteristics (position, height, age, season
of play, and total years played) or baseline performance
(games, total time played, goals, and assists 1 season before
the index timepoint) between cohorts (Table 1). Within the
injured cohort, the mean age of attackers was 26.04 ± 3.79
years, that of midfielders 26.89 ± 3.86 years, and that of
defenders 26.45 ± 3.79 years. Goalkeepers were signifi-
cantly older, with a mean age of 29 ± 3.27 (P< .001). Within
the control cohort, the mean age of attackers was 26.95 ±
5.03 years, that of midfielders 27.38 ± 5.48 years, and that
of defenders 27.30 ± 4.95 years. Goalkeepers were signifi-
cantly older, with a mean age of 31.03 ± 6.26 (P < .001).

Within the injured cohort, the majority of players sus-
tained mild (46%) to moderate (40%) injuries, and a minor-
ity of players required surgical intervention (4%) (Table 2).

Return to Play

A total of 521 (78%) players with adductor muscle injury
returned to play at the same level. Of these, 477 (71%)
returned within 1 season of injury. Players missed a median
of 22 days (range, 1-700) and 4 games (range, 1-76). Of
those returning to play, 143 (21%) experienced subsequent

TABLE 1
Characteristics and Baseline Metrics

Between Injured and Control Cohortsa

Injured Players
(n ¼ 671)

Controls
(n ¼ 692)

P
Value

Case-control match
Player position .08

Attacker 195 166
Midfielder 218 200
Defender 237 295
Goalkeeper 21 31

Season of play 2011 ± 3.42 2012 ± 5.23 �.999
Years played

before index
timepoint

6.99 ± 4.39 5.27 ± 3.67 �.999

Height, m 1.82 ± 0.06 1.82 ± 0.06 .215
Age during

season, y
25.97 ± 3.74 25.68 ± 4.06 �.999

Baseline metricsb

Games played 22.8 ± 9.85 20.57 ± 10.55 �.999
Total time

played, min
1697.44 ± 912.41 1494.43 ± 957.67 �.999

Goals scored 4.66 ± 4.68 3.03 ± 3.18 �.999
Assists recorded 3.63 ± 2.92 2.36 ± 1.88 �.999
Total career

length, y
15.02 ± 4.59 14.25 ± 3.81 �.999

aValues are reported as mean ± SD unless otherwise indicated.
bMetrics 1 season before the index timepoint.

TABLE 2
Injury Characteristics (N ¼ 671 players)a

Characteristic Value

Injury severity
Minimal 70 (10)
Mild 311 (46)
Moderate 271 (40)
Severe 19 (3)

Surgical intervention 25 (4)
Primary injury

Days missed 39.85 ± 57.47
Games missed 5.91 ± 7.39
Return to play
At any timepoint 521 (78)

Same season as injury 477 (71)
1 season postinjury 506 (75)
2 seasons postinjury 517 (77)
3 seasons postinjury 521 (78)

Secondary injury
Number of reinjuries 143 (21)
Time to reinjury, y 2.76 ± 2.14
Days missedb 36.87 ± 57.45
Games missedc 5.53 ± 7.72

aValues are reported as mean ± SD or n (%).
bNot significantly different compared with primary injury

(P ¼ .574).
cNot significantly different compared with primary injury

(P ¼ .599).
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adductor muscle injury, with a median time to reinjury of
2 years (range, 1-11 years) (Table 2). There were no signif-
icant differences in days or games missed between initial
and repeat adductor muscle injuries.

On the multivariable regression, there were no player
characteristics associated with rate of RTP (Table 3). Fac-
tors in the multivariable regression included demographic
characteristics (age, player experience in the league, and
position of play) and performance metrics 1 season before
injury (games played, time played, goals per 90 minutes of
play, and assists per 90 minutes of play).

Player Availability After RTP

Player retention was significantly higher for those sustaining
adductor muscle injury compared with controls (P < .001)

(Figure 1). Among those who retired during the study period,
there was no significant difference between the injured and
control cohorts in total career length (Table 1).

Player Performance

Players sustaining an adductor muscle injury played
approximately 218 less total minutes and 2 less games as
compared with controls 1 season after injury (Figure 1).
Furthermore, injured players played consistently fewer
minutes per game than controls up to 4 seasons after injury
(range, 4-7 fewer minutes; P < .05) (Figure 2). On the other
hand, players sustaining an adductor muscle injury scored
more points per game as compared with controls up to 3 sea-
sons after injury (range, 0.13-0.19 more points per game;
P < .05). Injured players also recorded more goals per
90 minutes of play as compared with controls up to 2 sea-
sons after injury (range, 0.07-0.08 more goals; P < .05) and
0.06 more assists as compared with controls per 90 minutes
of play 1 season after injury (P < .001) (Figure 2).

Field Time by Position

On the subgroup analysis of field time, defenders sustain-
ing adductor muscle injury played 2 fewer games (P < .05)
and 199 fewer total minutes (P < .01) as compared with
controls 1 season after injury, whereas attackers and
midfielders demonstrated no statistically significant dif-
ferences as compared with controls during the study
period (Figure 3). Similarly, defenders demonstrated a
declining trend in minutes played per game over the sea-
sons, playing approximately 6 fewer minutes per game as
compared with controls 3 seasons after injury (P < .01)
(Figure 3). Attackers and midfielders demonstrated
no significant differences in field time as compared with
controls (Figure 3).

TABLE 3
Multivariable Regression of RTP

Within 2 Seasons of Injurya

OR (95% CI) P Value

Age, y
<21 Reference
21-25 0.83 (0.59-1.19) .29
26-30 0.76 (0.53-1.10) .13
>30 0.67 (0.42-1.06) .09

Time in league, y
<3 Reference
3-5 1.07 (0.79-1.46) .66
6-8 1.05 (0.75-1.48) .78
>8 1.15 (0.83-1.61) .39

Player position
Goalkeeper Reference
Attacker 1.30 (0.73-2.51) .40
Midfielder 1.31 (0.75-2.48) .37
Defender 1.36 (0.79-2.54) .30

Surgery 0.66 (0.36-1.11) .15
Games playedb

<10 Reference
10-19 1.02 (0.72-1.42) .91
20-29 0.95 (0.57-1.59) .85
>30 1.01 (0.53-1.92) .97

Time played, minb

<1000 Reference
1000-1999 1.20 (0.76-1.89) .42
2000-2500 1.28 (0.74-2.19) .38
>2500 1.34 (0.71-2.55) .36

Goalsb

<3 Reference
3-6 0.94 (0.70-1.26) .70
7-9 1.07 (0.68-1.65) .76
>9 0.94 (0.56-1.53) .80

Assistsb

0-3 Reference
>3 1 (0.75-1.32) .98

aRefers to RTP at same league level. OR, odds ratio; RTP,
return to play.

bOverall metrics for 1 season before the index timepoint.

Figure 1. Player retention in the leagues by injury status dur-
ing the study follow-up period.

4 Lavoie-Gagne et al The Orthopaedic Journal of Sports Medicine



Player Performance by Position

There were no player position subgroups that demon-
strated decreased performance as compared with controls
after adductor muscle injury. Midfielders and defenders
scored more points per game (0.14 and 0.15, respectively;
P< .01) as well as more goals per 90 minutes of play (0.04 [P
<.05] and 0.03 [P < .001], respectively) as compared with
controls 1 season after injury (Figure 4). Additionally,
defenders recorded 0.04 more assists per 90 minutes of play
as compared with controls 1 season after injury (Figure 4).
Attackers recorded 0.1 more goals per 90 minutes 1 season
after injury (P < .01) and 0.18 more assists per 90 minutes
of play 2 seasons after injury (P < .05) as compared with
controls (Figure 4). Attackers sustaining adductor muscle
injury did not have a significant difference in points per
game as compared with controls for up to 4 seasons after
injury (Figure 4).

DISCUSSION

Although there has been increased understanding of the
epidemiology of adductor muscle injuries within soccer, the
impact of these injuries on RTP and elite player perfor-
mance remains unknown. In this retrospective study of

modern elite soccer players sustaining adductor muscle
injuries, an encouraging rate of RTP (78%) was observed
with a reasonable period of absence at a median 22 days
and 4 games missed. On the other hand, there was a high
risk of reinjury (21%) within a relatively short period of
time after RTP (mean, 2.76 years). Although defenders
were affected by adductor muscle injury in terms of field
time, all players demonstrated position-dependent
improvements in performance metrics after RTP as com-
pared with their uninjured teammates. In summary, these
results suggest that despite the decreased field time and
elevated risk of reinjury after adductor muscle injury in
elite soccer players, career longevity and performance is not
compromised. The fact that some players improved their
performance metrics the season after injury is interesting.
Whether this is secondary to the positive effects of adductor
and core muscle rehabilitation on player performance is
potentially a concept warranting further investigation.

Three in 4 (78%) players with an adductor muscle injury
returned to play at prior levels. It is imperative to note that
this rate reflects the proportion of players both cleared for
full team training and selected for participation in an offi-
cial match against an opposing team. There is an inherent
difference between participating in a match as compared
with participating in full team training, and thus partici-
pation in a match was included in the RTP criteria, as it

Figure 2. Overall player performance and field time. *P < .05, **P < .01, ***P < .001, ****P < .0001.
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more closely captured an athlete’s ability to truly return to
prior levels of play. While a previous study reported that
93% of players with adductor injuries were able to RTP (ie,
were capable of participating in full training and available
for match selection),24 results from the present cohort sug-
gest that a much smaller proportion of athletes participate
in both full team training and official matches after RTP.

As compared with the 4% rate of surgery in the present
study, Kerbel et al16 reported a 1.3% rate of surgical inter-
vention in collegiate athletes from a variety of sports who
suffered hip or groin injuries, including adductor/groin
tears, hip flexor tears, iliopsoas/sartorius tears, and inter-
nal rotator/groin tears. The pursuit of surgical intervention
may have an association with the athlete’s sport, as a
reported 1.2% of football athletes undergo surgery as com-
pared with 3.9% in wrestling athletes.16 Furthermore, it is
likely that professional athletes undergo surgical interven-
tion at a higher rate than collegiate or amateur athletes,
given the financial incentives to return to peak perfor-
mance. Although there have been a number of studies
focused on determining optimal nonoperative rehabilita-
tion protocols after adductor strains in elite soccer players,
rates of surgical intervention largely remain
unknown.13,14,19,27 Nonetheless, the clinical outcomes after
surgical intervention for adductor muscle injury have

drastically improved in the past decade, as evident in the
RTP rate of 54% in 2010 versus 93% in 2020 after tenot-
omy.1,11,26 Personalized rehabilitation targeting at-risk
functional movements may drive ongoing improvements
in future rates of RTP.

In this cohort of players with adductor injury, the
median time to RTP was 22 days. Although this is higher
than the previously reported mean of 14 days in soccer
players,4 it is similar to that reported in numerous other
sports.14,22,25 Previous soccer-specific investigations
included a selection of players from the UEFA Champions
League, a subset of the teams included in the current
study. In addition to the compensation received for partic-
ipation in the 5 major leagues included in the present
study, teams participating in the UEFA Champions
League games are awarded 2.7 million euros for every
match won and 900,000 euros for every match they
draw.31 Thus, the teams included in prior investigations
may have had a higher team budget and more allocated
resources to expedite rehabilitation after adductor muscle
injury.4 Additionally, the financial incentivization of RTP
during the high-profile UEFA Champions League compe-
tition is greater than during domestic league competi-
tions, which may contribute to the expedited RTP of
their athletes. Another factor contributing to the longer

Figure 3. Field time by position. Asterisks indicate statistically significant differences between injured and control players. *P< .05,
**P < .01, ***P < .001.
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time to RTP observed in this series may revolve around the
increasing awareness of adductor reinjury risk after RTP
since the completion of the prior study in 2009. As knowl-
edge of this risk evolved, RTP protocols may have length-
ened across multiple leagues, leading to longer RTP in the
current study, which included data up to 2015.34

There has been increased focus on optimization of reha-
bilitation programs for adductor muscle injury, with prom-
ising results. Active therapy is associated with higher RTP
than physiotherapy without active training.14 Multimodal
treatment consisting of heat, manual therapy, stretching,
and a gradual return to running has been shown to be more
effective than exercise therapy alone in athletes with
adductor muscle pain.32 Implementation of these multi-
modal methods into the care of elite athletes has been effi-
cacious and may contribute to the high rate of RTP and
success of nonoperative management in the current
study.33

In addition to recovery from primary injury, risk of sub-
sequent injury is crucial to consider during management
of adductor muscle injury. Rates of adductor retear in bas-
ketball players are similar to the rate of reinjury within
the present investigation.22 The most recent report of
adductor reinjury rates in the UEFA was 18% in 2011,
which is comparable to the 21% seen in the current study.4

A promising preventative measure for both primary and
secondary adductor muscle injury is deliberate strength-
ening of hip abductors and groin muscles.13,29,30 Func-
tional movement rehabilitation with biofeedback has
been increasingly used both to address the primary injury
and to modify functional movement patterns that may pre-
dispose the athlete to secondary injury or a different type
of injury.14,25,32,35 As a result, athletes may return to the
field fully recovered from a moderate injury, with the addi-
tional benefits of corrected at-risk functional movement
patterns, leading to tangible increases in performance
metrics.2

Of those sustaining adductor muscle injury, defenders
and midfielders scored more points and goals while attack-
ers recorded more goals and assists per game after RTP as
compared with controls. Additionally, defenders recorded
increased performance metrics in the context of signifi-
cantly decreased field time. Although adductor muscle
injury leads to player absence, the mean time missed was
relatively short (approximately 30 days and 6 games), with
likely minor repercussions on productivity and value. It is
possible that the combination of functional rehabilitation
and rest had a positive influence on their physical condition
compared with their teammates who continued playing at a
high level uninterrupted.

Figure 4. Performance metrics by position. Asterisks indicate significant differences between injured and control players. *P< .05,
**P < .01, ***P < .001, ****P < .0001.
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Limitations

This study was not without limitations. Publicly accessible
data sources were utilized to generate the adductor muscle
injury and control cohorts. As such, selection bias may have
occurred because of underreporting of adductor muscle
injury to the public as well as unintended exclusion of
adductor muscle injuries reported by more broad descrip-
tions (eg, adductor problems or groin pain). However, this
limitation was likely minimal, as rates of injuries identified
are consistent with those published as part of the UEFA
Injury Study program.4,12 Second, because of the nature
of publicly sourced data, it was not possible to obtain each
player’s specific treatment regimen, including specific sur-
gical procedures and rehabilitation protocols, or injury
grade diagnoses without access to official medical record
documentation. However, the presently reported rate of
4% of players requiring surgical intervention is similar to
rates reported in prior studies published, and the methods
utilized for injury grade proxies were directly derived from
the UEFA Injury Study program.16 It is important to note
that the UEFA Injury Study is directly funded and super-
vised by the Union of European Football Associations.9

Publications with these data have been limited to epidemi-
ologic investigations of incidence, RTP, and reinjury rates
rather than changes in performance after injury.3-5,25,33 To
our knowledge, there is no established infrastructure to
process applications of study proposals utilizing these offi-
cial data. In consideration of these realities, we firmly
believe that despite the absence of official medical record
documentation within this study’s publicly sourced data,
this study garners strength in the objective presentation
of results reporting on the previously unknown associations
between injury and player performance after RTP.

CONCLUSION

The majority of adductor muscle injuries in elite soccer
players were treated nonoperatively. Only 3 in 4 players
(78%) returned to participate in an official match, with a
high reinjury rate (21%). Defenders demonstrated
decreased field time as compared with controls after RTP.
On the other hand, defenders and midfielders recorded
more points and goals per game, while attackers recorded
more goals and assists per game after RTP as compared
with controls. Although multivariable analysis results did
not identify player characteristics associated with RTP,
there was a position-dependent association on player per-
formance after RTP.
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