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Adductor-related groin pain is a common problem in sports.
Evidence-based management of athletes with adductor strains,
adductor ruptures, and long-standing adductor-related groin
pain can be approached in a simple yet effective and
individualized manner. In most cases, managing adductor-
related pain in athletes should be based on specific exercises
and loading strategies. In this article, I provide an overview of
the different types of adductor injuries, from acute to overuse,
including their underlying pathology, functional anatomy, diag-
nosis, prognosis, mechanisms, and risk factors. This informa-

tion leads to optimal assessment and management of acute to

long-standing adductor-related problems and includes primary,

secondary, and tertiary prevention strategies that focus on

exercise and load-based strategies. In addition, information on

different options and contexts for exercise selection and

execution for athletes, athletic trainers, and sports physical

therapists in adductor injury rehabilitation is provided.

Key Words: muscle, tendon, exercise and loading, return to
sport

Key Points

� Injuries to the hip-adductor muscles and tendon complexes are the most common problems in athletes presenting
with acute and long-standing groin pain.

� These injuries can present either in isolation or with associated groin injuries, and the differential diagnosis is
important to understand the prognosis and management.

� Measuring symptoms, strength, and performance can assist with early detection and monitoring, exercise
progression, and return-to-sport decisions in athletes with adductor problems.

� Addressing hip-adductor, gluteal, and trunk strength, as well as balance, coordination, and plyometrics, using
specific exercises and loading strategies is mandatory in primary, secondary, and tertiary prevention of adductor-
related injury and groin pain.

� Progressive strength training and sport-specific loading is the treatment with the highest level of evidence for both
acute and long-standing adductor-related problems.

Adductor-related groin pain is the most common
groin problem in multidirectional team sports.1,2

The adductor longus muscle-tendon complex is
often involved in acute and gradual-onset injuries.2 Most
adductor-related groin pain experienced in team sports is
short-lived and resolves in a few weeks.1,2 However,
when an athlete with an adductor injury attempts to play
through the injury or does not receive or follow through
with appropriate management, a long-standing adductor
injury can develop.2—4 Early detection and appropriate
management of adductor injuries is of great importance
to prevent these injuries from becoming long-standing
problems.3—5 This is further highlighted by the fact that
short periods of relative rest during the season or the ever-
shrinking off-season are usually insufficient to permit recovery
from longer-standing adductor problems.3—5 If early identifi-
cation and rehabilitative management fail and long-standing
problems develop, more time off for adductor-injury rehabil-

itation will be needed to manage the more severe injury and
associated impairments that may have developed.
Adductor-injury management has advanced substantially

during the past 20 years because of a better understanding of
the anatomy, underlying pathologies, optimal rehabilitation,
and outcome measures.5 This has led to stronger study
designs, including prospective cohort studies, randomized
controlled trials, and meta-analyses, in the past decade.6,7

Current literature suggests that magnetic resonance imaging
(MRI),8 3-dimensional motion-capture analysis,9 and exten-
sive testing10 are important for evidence-based management
of athletes with groin pain. However, in most cases, optimal
management of adductor-related pain in athletes does not
require expensive technology or extensive testing. Instead, it
can be based on simple principles, including up-to-date
scientific information, sound clinical reasoning, and consis-
tent exercise and loading strategies.5
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The purpose of this article is to highlight typical
adductor-related groin pain scenarios in athletes, relevant
functional anatomy, strategies to reduce injury risk, and
current concepts for individualizing evidence-based assess-
ment and management according to the specific athlete,
injury, and sport. Furthermore, these concepts are presented
so that they can be implemented in different settings,
enabling everyone to easily adhere, including fully
equipped gymnasiums and rehabilitation settings such as
athletic training clinics, home-based settings with limited
space and equipment, and even the playing field or
sidelines. Management of adductor-related problems from
acute to long-standing cases is presented, and evidence is
rated using the Strength of Recommendation (SOR)
Taxonomy.11 Strength of Recommendation A is based on
reproducible outcomes across multiple well-controlled
studies with results that are meaningful to patients. Strength
of Recommendation B is based on outcomes that are
meaningful to patients but were from studies that were not
well controlled, produced conflicting or dissimilar results,
or were limited in number. Strength of Recommendation C
is based on clinical experience, outcome data that are
important to clinicians, or observations of patients with
similar exposure or treatment.

ADDUCTOR INJURY AND ASSOCIATED
PATHOLOGY IN SPORTS

Sports such as soccer and ice hockey include stressful
muscle actions and movements of and loads on the hip-
adductor muscles and tendons and the pubic bone that
contribute to the high incidence, prevalence, and burden of
adductor injury in these sports.1,2,12 Injuries to the adductor
longus complex may involve different structures and tissue
interfaces, such as the myotendinous junction or the
musculotendinous insertion at the pubic bone. In an MRI
study, Serner et al13 showed that most acute adductor strains
affected the adductor longus myotendinous junction and
that partial and full adductor longus avulsion ruptures also
occurred at the pubic bone, although less often (19% of
acute adductor longus injuries were grade 3, avulsion or
complete musculotendinous disruption). Adductor strains at
the myotendinous junction are usually acute, whereas
adductor injuries near the musculotendinous insertion can
have an acute (adductor strain, rupture, or complete
avulsion) or gradual (insidious long-standing adductor-
related groin pain such as from adductor enthesopathy14 or
pubic apophysitis15,16) onset. Although most (90%) adduc-
tor longus injuries resolve in 1 to 3 weeks,1,2 long-standing
adductor-related groin pain, including adductor-related
apophysitis and enthesopathy, also occurs. Such conditions
are usually more challenging because they last .6 weeks
and full recovery often is not achieved until much later (6—9
months in some cases). SOR: B
Although debate and uncertainty surround the exact

underlying pathology of long-standing adductor-related groin
pain, some evidence has suggested that adductor-related
enthesopathy,14 apophysitis,15,16 pubic bone marrow edema,17

or symphyseal disc protrusion17 are possible culprits. Thus,
long-standing adductor-related pain can coexist with pathol-
ogy at the pubic symphysis and the adjacent bone. Other
common imaging findings, such as primary and secondary
cleft signs or adductor tendinopathy, may also be present but

need to be interpreted with caution, as they are often visible to
the same degree in asymptomatic, sport-specific activity-
matched individuals.17 SOR: B
In skeletally immature and growing athletes, pubic

apophysitis needs to be considered as a cause of pain,18

and in rare cases (,5%), avulsion fractures involve the
pubic apophyses. This includes the area from the superior
corner of the pubic symphysis extending distally and
laterally, including the fibrocartilaginous insertions of the
adductor longus, brevis, and gracilis (distally) and the
rectus abdominis and perhaps the area of the conjoined
tendon and the inguinal ligament insertion (more later-
ally).15,16,19 Adductor-related groin pain is the most
common concern (prevalence of 22%) in young, skeletally
immature male soccer players.20 In skeletally mature
athletes with partial ruptures or avulsions, new tissue takes
10 to 12 weeks to replace ruptured or avulsed tissue, as
identified on ultrasound imaging (Figure 1).21 In skeletally
mature athletes with partial ruptures or avulsions, return to
sport (RTS) usually takes 2 to 3 months, whereas in athletes
with long-standing adductor-related groin pain without
partial ruptures or avulsions, RTS usually takes 3 to 4
months.22,23 When long-standing adductor-related groin
pain is combined with an underlying pubic symphysis or
bony reaction such as apophysitis or severe pubic bone

Figure 1. Ultrasonographic assessment and time of anatomic
recovery after adductor longus ruptures. White arrowhead indi-
cates insertion on pubic bone. Reprinted from Thorborg K,
Petersen J, Nielsen MB, Hölmich P. Clinical recovery of two hip
adductor longus ruptures: a case-report of a soccer player. BMC
Res Notes. 2013;6:205. doi:10.1186/1756-0500-6-205.21
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stress, recovery times can be prolonged,15,16,24 and if the
condition is not addressed and managed appropriately,
recovery can easily take .6 months.24 Although reports
exist of athletes who were able to RTS much earlier than
these general and average timelines,9,25—27 the timelines
provided in this paper are based on average RTS times from
studies in which players returned without symptoms or
large strength or performance impairments (Figure 2).
Given the large individual variations in RTS times,
individual assessments should be included in the decision-
making and treatment process. In cases that do not respond
to the first line of treatment and do not follow the usual
prognosis, a reevaluation or second opinion may be needed.
The goal of rehabilitating athletes with adductor problems
is to help them not only RTS but also achieve symptom-free
preinjury performance levels and reduce the risk of
recurrence. Athletes with adductor ruptures, avulsions,
and long-standing problems can sometimes RTS after 6 to
10 weeks despite continuing to have strength and functional
deficits.9,26,27 These deficits often include adductor-muscle
weakness (especially adductor squeeze and eccentric weak-
ness more than isometric weakness)28,29 and an inability to
train or compete at the same level of performance as before
injury.9,26—28 Both nonoperative and operative treatment
approaches can provide satisfactory results in most pelvic
apophyseal fractures, with athletes returning to sport about 2
to 6 months after injury.18 Whereas athletes with non-
displaced apophyseal avulsion fractures do not require
surgical treatment, athletes with fragment displacements
.15 mm and high functional demands may benefit from
operative over nonoperative treatment.18 SOR: B

ADDUCTOR ANATOMY AND FUNCTION IN SPORT

The anterior tendinous part of the adductor longus inserts
into the pubic bone and has superficial fibers that continue
across to the front of the symphysis and fuse with the distal
rectus abdominis and external oblique and their aponeuro-
sis.30 This aponeurosis also fuses into the pubic symphysis
joint capsule and disc.30 The adductor longus attaches to the
inferior part of the pubic crest and the deep part of the
anterior pubic ligament. It contains a fibrocartilaginous
enthesis that can partially or completely detach in adductor
longus ruptures.31,32 The adductors have multiple functions
but are highly involved in sports that include kicking,
skating, and change of direction.1 Interestingly, adductor

forces in young soccer players are higher when changing
direction with the foot planted on the ground than when
short passing a soccer ball.33 The hip-adductor muscles are
important in stabilizing and decelerating the body and
pelvis during activities that require changes of direction and
fast near-isometric and eccentric contractions during
musculotendinous lengthening, such as in skating, sprint-
ing, and kicking actions.34—38 Researchers in biomechanics
have suggested that electromyographic activity of the hip
adductors is highest during the eccentric phase of high-
speed soccer kicking (during the backswing of the kicking
leg)35 and skating (during the lateral skating push)34 and
that loading substantially increases as kicking or skating
velocity increases and when sudden, unplanned movements
occur. In fact, the velocity of the kick influences electro-
myographic activity of the adductor longus and magnus more
than whether the soccer kick is performed as a side-foot or an
in-step kick.38 SOR: C
High forces on the adductor muscle and tendon during

kicking seem mainly driven by higher kicking velocity and
moment of force around the hip joint. This affects the distal
segments with high proximal-to-distal energy transferred
downward from the hip to the thigh and then to the ankle
and foot in a whiplike fashion.39 High force development of
the hip and groin muscles is required for kicking, especially
during eccentric movements. It puts elevated strain
demands on muscles, tendons, and other related connective
tissue around the pubic symphysis during high-velocity
kicking and other sporting movements in which the
musculotendinous complex is being stretched during
forceful contraction, such as in skating and lower limb
“reaching.”34,39,40

Whereas the adductor longus is important for hip flexion
during kicking and propulsion during sprinting and skating,
the adductor magnus plays an important role as a hip
extensor from a more flexed hip position.36—38 This is
relevant in the stance limb during the push-off phase, such
as in initial acceleration during sprinting and skating, and
when the limb is functioning as the stance limb opposite to
the kicking side.36—38 In this way, the adductors almost work
as a pair of scissors and a bilateral force couple during
sprinting, kicking, and skating, having critical stabilizing
and primary movement roles in different specific and
repetitive movement patterns, depending on the sport.
Understanding adductor anatomy and function has important
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(exercise treatment)

Adductor rupture, grade 3
(exercise treatment)

Adductor rupture, grade 0–2
(exercise treatment)

0 10 20 30 403525155
Time to Recover, wk

Figure 2. A general guide on weeks for recovery from different adductor-related problems.
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implications for how we understand, build, and progress
exercise and sport-specific load capacity in athletes present-
ing with adductor injuries. SOR: C

DIAGNOSING ADDUCTOR INJURY

Taking a detailed history with questions related to the
mechanism of injury is important in the clinical examina-
tion of patients with an adductor injury.5 Visual inspection
of the thigh and groin may also be helpful because acute
adductor rupture often results in a hematoma in the medial
thigh within 24 to 48 hours, sometimes progressing distally
to the popliteal space. Clinical examination of the adductor
longus tendon via pain provocation tests (muscle contrac-
tion against resistance, stretch, and palpation testing) is an
accurate way to determine the presence of acute adductor
longus injury (positive and negative predictive values range
from 80% to 95% compared with MRI).41 With more long-
standing and adductor-related groin pain, palpation of the
adductor longus tendon’s insertion should also reproduce
the athlete’s symptoms.5 Most injuries to the adductors,
acute or overuse, involve the superior part of the adductor
longus tendon and its insertion (up to 70% of all groin
problems).2,5,12,20 The ability to palpate the adductor longus
and its exact location, beginning at its insertion on the pubic
bone and following the intramuscular myotendinous
junction that extends approximately 10 cm down from this
point centrally in the muscle belly is key.5,13,19 Adductor-
related pain is confirmed if the investigator reproduces the
known pain from the adductor longus via the isometric
adductor squeeze performed on straight limbs and it
coexists with adductor longus tenderness on palpation.5

Common mistakes clinicians make are not following the
adductor longus tendon all the way to its pubic attachment
when performing palpation or testing the adductors only via
the isometric squeeze on bent knees. In both cases, an
adductor-related problem may be missed, appear less
obvious, or both. SOR: B
When concomitant structures are thought to be

involved, diagnostic imaging including ultrasonography
for differential soft tissue injury and MRI for pelvic and
pubic bone status and stress reaction is relevant.5 Injuries
to the rectus femoris, iliopsoas, and other hip-adductor
muscles cannot be diagnosed by palpation alone with
sufficient diagnostic accuracy, and only the absence of
pain with iliopsoas palpation seems to indicate that this
structure is not involved.5 Clinical suspicion of intra-
articular hip injury should prompt radiologic and
sometimes MRI assessment to facilitate an appropriate
differential diagnosis. SOR: C

ADDUCTOR INJURY MECHANISMS

Acute adductor strains can also involve other musculo-
tendinous structures and connective tissue.13,31,32 In most
cases, the lesion is in the myotendinous junction, but in
some cases, the site of injury is the tendon itself or the
enthesis where the tendon inserts into the bone.13,31,32 These
injuries happen during forceful actions, such as in kicking,
skating, and change of direction, and with other sporting
movements that involve the muscle being stretched during
forceful contraction, such as lower limb “reaching.”40

Furthermore, hip-adductor forces change dramatically
during adolescent growth, which seems to increase the

stress on the adductor muscle-tendon complex42 and may
explain the increased risk of groin problems seen during
this period.43 For this reason, extra attention should be
given to young, growing athletes in sports in which
eccentric forces and total load suddenly increase on the
adductors and their insertional area and underlying pubic
bone because of maturation and increasing training
volumes.43 These growth-related increases in force produc-
tion and limb leveraged together with increasing training
volumes are highly suspected to be connected to apophyseal
overload and overuse problems. SOR: C
Long-standing problems involving the hip adductors

often have a typical overuse pattern, with no single
incident recollected as causing the pain, but they may be
caused by a sudden increase in activity level or a change of
playing or technical style. Sometimes, a substantial
workload over a sustained period may cause a long-
standing problem. An overuse pattern can also emerge in
athletes returning to sport after an initial acute adductor
injury without receiving appropriate or enough treatment
and rehabilitation. SOR: C

RISK FACTORS FOR ADDUCTOR-RELATED
PROBLEMS IN ATHLETES

Sex, age (younger and older), previous injury, pain in the
previous season, hip-adduction weakness, and hip-abduc-
tion weakness are substantial risk factors for developing
groin problems.44—47 Risk factors related to training load
also are especially present during the preseason and after
low levels of off-season sport-specific activities44—47

because of rapid changes in training volume. These risk
factors represent focus points and warning signs in specific
groups of athletes that need extra attention in the
multidirectional sport environment. Although men seem
more prone to groin injuries than women, adductor injuries
are still one of the most common injuries in both men’s and
women’s soccer and ice hockey, with the seasonal groin
pain prevalence ranging between 20% and 60% and a large
number of adductor reinjuries (15%—30%).1,3,4 Specifically,
in male athletes, an eccentric hip-adductor to -abductor
strength ratio of ,0.8 seems to be associated with an
increased risk for acute adductor strains in ice hockey,
whereas weak eccentric strength (.1 SD below the mean)
is associated with an increased risk for adductor-related
groin pain in soccer.44—47 Interestingly, eccentrically strong
adductors (.1 SD above the mean) seem to increase the
risk of other hip and groin injuries in soccer, such as
inguinal and iliopsoas-related problems.47 Research and
information on risk factors for groin pain in female athletes
is currently scarce, and more knowledge is needed in this
area. SOR: A
Importantly, although poor hip-adductor squeeze strength

has been identified as a risk factor for groin problems in
men’s soccer,44—46 it has not been identified as a consistent
risk factor for all types of groin problems in ice hockey.44—47

This highlights the complexity of groin problems and the
fact that a sole focus on adductor strength is not the way to
solve all types of groin problems. Instead, a systems
approach, including general load management, strength
training, optimization of sport-specific pelvic load transfer,
and individual screening of athletes concerning their
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adaptation to loads, is the current key to managing
adductor-related problems.48 SOR: A

ASSESSMENT OF FUNCTION AND PERFORMANCE
AFTER ADDUCTOR INJURY

The use of validated outcome measures is important in
this developing field and should be encouraged.5 The
Copenhagen Hip and Groin Outcome Score (HAGOS) is a
reliable, valid, and responsive self-reported measurement
tool developed for athletes with hip pain, groin pain, or
both.49 It is not restricted to a specific pathology or entity,
and reference values for soccer players have been
established.5 The HAGOS measures 6 relevant subsets
related to groin pain in athletes: pain, symptoms, activities
of daily living, sports, participation/performance, and
quality of life. Reference values (95% of healthy values)
range from around 75 to 100 points on the sports,
participation/performance, and quality-of-life subscales, with
minimal important changes of 10 to 15 points and minimal
detectable changes of 20 to 30 points at the individual level,
meaning that individual changes always need to be interpreted
with caution concerning their accuracy.5,50 Reference
values and ranges have been given for soccer players
without groin pain and HAGOS was validated in 2021
across different languages in multidirectional-sport
athletes and modified slightly using Rasch analyses.51

Both the original and modified versions are available at
https://www.hvidovrehospital.dk/sorc-c/hagos/Pages/
default.aspx and can be used without a license and free of
charge. SOR: A
Assessing muscle strength and the numeric rating of

pain during maximal adductor activation provide a better
understanding of the degree of impairment in athletes with
groin pain. In particular, squeeze and eccentric adductor
strength are usually impaired in athletes with adductor-
related groin pain (20% deficit) measured with handheld
dynamometry (HHD),28 whereas athletes with pubic-
related groin pain have also demonstrated large eccentric
abdominal deficits (37% deficit) tested with isokinetic-
strength equipment.52 Although abdominal strength can be
difficult to assess clinically with HHD, adductor strength
can be reliably assessed clinically using HHD and
quantified either unilaterally or during a squeeze-strength
test.5 For isometric and eccentric adductor- and abductor-
strength measures and adductor-squeeze and abductor-
press measures, the minimal detectable change when using

the same tester is around 10% to 15% for peak torque
measures, 20% for adduction/abduction ratio measures,
and 40% for rate-of-force development measures.5,53

Isometric and eccentric adductor and abductor symmetry
index, ratios, baseline values for reference, and normative
values are therefore the most useful items to include for a
comprehensive and individualized evaluation of adductor
and abduction strength in athletes with an adductor injury.
In addition, quick screens of adductor squeeze and
abductor press can be useful or easier to implement in
the busy clinical schedule (Table 1). Athletes with an
adductor injury have usually not completely recovered
adductor strength and function when returning to training.
Therefore, actual adductor strength needs to be monitored
during rehabilitation and when athletes RTS to optimize
function and reduce the risk of reinjury (Figure 3).21

Numeric pain rating (range ¼ 0—10) during maximal
adductor-muscle testing and activation, such as the Copen-
hagen 5-second squeeze and the traffic-light approach
(Figure 4), is reliable, valid, and responsive to clinical
changes.54 SOR: B
Passive flexibility and hip range of motion can also be

reliably measured clinically using a goniometer or inclinom-
eter. Severe restrictions in passive range of motion are more
closely related to early impairment and muscle guarding
immediately after serious muscle-tendon rupture or avulsion
and intra-articular hip conditions. Passive range of motion
does not seem to play an important role in the later phase
of rehabilitation when considering RTS in athletes
with long-standing adductor-related groin pain, at least
in outfield players in multidirectional sports,28,55 as
opposed to goalkeepers, for whom regaining full flexibil-
ity and outer-range strength may be highly important for
optimal performance. Although self-reported decreased
functional performance can be documented and applied
clinically using HAGOS, physical impairments related to
performance are documented primarily in laboratory
settings.5 Kinematic and kinetic changes seem to occur
after rehabilitation and may be associated with improved
performance.9 However, the extent to which these changes are
influenced by decreasing clinical symptoms, improved
biomechanics, or both is unknown. Time-based perfor-
mance measures that include acceleration and deceleration
via turns, different degrees of change of direction, or both
can be performed reliably and applied across different
sports and surfaces,5 and they are worth considering in the

Table 1. Hip-Strength Testing Dynamometry and Examples of Benchmarking Before Entering the Return-to-Sport and Performance

Phases

Benchmark

Individual Groupa

Present/Preseason, %

Lower Limb

Symmetry Index
Adduction- to-

Abduction Ratio

Mean Strength,

N�m/kg Body Weight

Adduction Abduction Adduction Abduction

Isometric 100 1 :1 1 :1 1.0 2.0 2.0

Eccentric 100 1 :1 1 :1 1.2 3.0 2.5

Bilateral squeeze 100 NA NA 3.0 NA

Bilateral press 100 NA NA NA 2.0

Abbreviation: NA, not applicable.
a Group means are based on values of subelite and elite adult male soccer players and ice hockey players, who were approximately 10%
to 20% stronger than their female counterparts when strength was normalized, with male youth players down to U-15 having similar
values as male adults. One SD around the means is close to 620% of the mean values presented in this table.
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elite setting using tests such as the V test, the T test, and
the Illinois Agility Test. SOR: C

ADDUCTOR INJURY MANAGEMENT

Adductor injuries in athletes are optimally managed using
a systems approach including primary, secondary, and
tertiary prevention to address and accommodate their
complex nature.5,48 Primary prevention is aimed at
preventing or reducing the injury burden, whereas second-
ary prevention is aimed at reducing the effect of injury that
has already occurred by detecting and treating it as soon as
possible to prevent further progression. Tertiary prevention
is aimed at reducing the effect of an ongoing injury through
treatment and long-term management.

Primary and Secondary Prevention

Managing off-season, preseason, and in-season training
loads is key to optimizing adductor musculotendinous

health in athletes. Muscle strength and coordination
exercises for the hip, groin, and pelvis have shown promise
in preventing acute adductor strains in men’s ice hockey
and hip and groin problems and injuries in men’s
soccer.56,57 The best-documented and most time-efficient
approach uses these progressive strengthening programs. In
addition, the Fédération Internationale de Football Associ-
ation (FIFA) 11+ program, which includes warm-up,
strengthening, balance and coordination, and plyometrics,
seemed to reduce groin injuries in soccer to a similar extent
(up to 40%) across a mixed cohort of women and men.58

The most time-efficient approach involves implementing
the Copenhagen adductor exercise in the preseason. The
Copenhagen adductor exercise program can apply to both
primary and secondary prevention because it can be
regressed and progressed to fit all levels of exercise
capacity and impairments in athletes with or without
current adductor-related groin pain. This program targets
adductor strength, with special emphasis on eccentric
muscle function, one of the main risk factors for a groin
injury. Interestingly, the Copenhagen adductor exercises
also target hip-abductor and trunk-muscle activity and
strength, most likely because of coactivation of the muscles
around the hip joint and pelvis in relation to the femur.59,60

This suggests the program may also have benefits that
extend beyond hip-adductor strength and adductor-related
pain, but this possibility needs to be examined in future
studies. SOR: A
Several types of exercise can be implemented to improve

hip-adductor function and decrease the risk of adductor
reinjury, but the Copenhagen adductor exercise progression
appears to offer the best evidence for positive outcomes and
should be a consistent exercise component. This program is
simple and easy to progress (by increasing volume) and
seems to increase eccentric hip-adduction strength in a
dose-response fashion (Figure 5).59 SOR: A
An important approach when addressing athletes at high

risk for adductor injury is to include early-detection
strategies in the prevention framework (Figure 6).48

Secondary prevention can be achieved through an early-
detection approach by applying periodic clinical screenings,

Figure 3. A, Hip-adduction strength recovery after two adductor longus rupture cases. B, Pain-free activity level reported on a weekly
basis. Reprinted from Thorborg K, Petersen J, Nielsen MB, Hölmich P.21 Clinical recovery of two hip adductor longus ruptures: a case-
report of a soccer player. BMC Res Notes. 2013;6:205. doi:10.1186/1756-0500-6-205 with permission.21

Figure 4. Numeric pain rating (0–10) during the Copenhagen
5-second squeeze (right) and the traffic-light approach (left).
Reprinted with permission.54
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including strength, pain, and performance assessments. This
approach has shown promise and proof of concept in
clinical practice by building adductor capacity in adolescent
athletes while minimizing symptoms.48 SOR: C

Tertiary Prevention

Rehabilitation programs for adductor-related groin pain
using active exercises are much more effective than those
using passive modalities (odds ratio ¼ 12.7) in allowing
athletes to RTS without groin pain.22 Hölmich et al22 were
the first to identify active exercises as the key to
rehabilitating adductor-related problems. Tyler et al56

developed an exercise program that targeted eccentric
adductor strength to prevent acute adductor strains.
Furthermore, researchers have shown that adding even
more focused strengthening of both adductors and abduc-
tors to the Hölmich program, including the Copenhagen
adductor exercises, exercises with cables or elastic bands,
and side planks, affects the eccentric strength capacity of
both the hip adductors and abductors.66 Such exercises are
now an important part of current rehabilitation and adductor
injury-prevention programs. Recently, this approach was
also applied successfully in a prospective study of athletes
who had acute adductor injuries, with fast RTS times, no
requirement of subsequent surgery for grade 3 injuries, and

a low reinjury rate at the 1-year follow-up (8%).10 In
general, the rehabilitation of adductor injuries should focus
on isolating the specific impaired tissues and working
toward integrating these structures in sport-specific move-
ment, function, and gradual RTS.10,22 This approach should
be based on and guided by individual and continuous
assessments.5,10,48 In general, these programs include
approximately 6 to 10 exercises per session, progressive
loading, and substantial time under tension, ranging from 6
to 30 seconds for each exercise repetition during 2 to 3 sets.
For example, each repetition of isometric squeezes and
balance exercises is usually performed for 10 to 30 seconds,
whereas each repetition of the more dynamic and heavy
strengthening exercises lasts up to 6 seconds (2-second
concentric phase, 2-second isometric phase, and 2-second
eccentric phase). Finally, more explosive and sport-specific
exercises are of much shorter duration.10,22 The programs
should ideally be performed every other day in the
gymnasium, at home, at the training ground, or at the
rehabilitation facility. The total exercise duration of each
session ranges from 30 to 120 minutes depending on the
phase, starting with 30 minutes and building up to 120
minutes and the actual training session and game time to
which the athlete is aiming to return. Because the
rehabilitation requires progressive overload and good
compliance and may last a long time, rehabilitating athletes
must show commitment and effort in order to RTS
effectively.10,22 SOR: A

CURRENT CLINICAL CONCEPTS AND CLINICAL
REASONING IN ADDUCTOR INJURY REHABILITATION

During rehabilitation, clinicians should monitor the
patient’s tissue irritability reactions and strength adaptations
when using an applied loading program and adjust
accordingly. This is especially relevant in the rehabilitation
of long-standing adductor-related problems in which “high
condition irritability,” such as with pubic apophyseal and
bone stress reactions, may exist. High condition irritability
should be considered when the Copenhagen 5-second
squeeze value is .5 of 1054 and if this high-intensity pain
or discomfort increases notably during exercise or postex-
ercise for up to 48 hours. In these cases, the monitoring
approach suggested by Wollin et al48 may be a better place
to start (Figure 6), with strengthening exercises not being a
focus until the Copenhagen 5-second squeeze test is ,5 of
10 and ideally when pain is minimal (0—2 of 10; Figure 4).
In athletes without signs of high irritability, the following
rehabilitation approach is usually not problematic if the
general principles are followed, and athletes can even train
with pain ratings .2 (eg, from 3 to 5) if pain and
discomfort do not persist or worsen notably afterward.
The rehabilitation program can usually be divided into 3

exercise phases and 3 RTS phases, each focusing on the
load and strength components of exercise.67 However, all
foci should be addressed throughout all phases with
different intensities and functional demands. The strength-
training concept for athletes with adductor-related injury
and pain is structural isolation to functional integration and
can be followed irrespective of whether the athlete has
access to (1) a fully equipped gymnasium-based athletic
training and rehabilitation setting, (2) a simple sideline or
athletic field option, or (3) only a home-based setting with

Figure 5. Dose-response relationship derived from 5 trials61–65

(black dots) between training volume, A, number of repetitions, and
B, time under tension during a 6- to 8-week training intervention
using the Copenhagen adduction exercise and percentage change
in eccentric hip adduction strength gains. Reprinted with permis-
sion.59
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limited training space and equipment (Figure 7). It allows
flexibility and the opportunity for all athletes with an
adductor injury to optimize their rehabilitation. Changes
can be made as necessary, but general recovery times
(Figure 1) and criteria (Tables 1 and 2) both need to be
considered in the RTS phases without regard to the training
setting.72 SOR: C
The exercise and RTS phases follow.67,72

Acute/Subacute Phase

The acute/subacute phase not only involves the initiation
of tissue repair, regeneration, or both but also the effects of
possible disuse because of injury. The primary goals during
this phase are protection of the injured structure, pain
control, reducing inflammation and edema, normalization
of flexibility if limited, and prevention of excessive
muscular inhibition using exercises with no or minimal
pain provocation. Light to moderate loads are mainly
applied in this phase, and clear adductor-muscle activation

during isometric contractions with minimal or no pain
needs to be achieved.

Conditioning Phase

In the conditioning phase, gradual and progressive
loading of the adductors is commenced to repair and
regenerate the tissues. This is generally performed using
light to moderate loads while still respecting the structural
injury and underlying healing processes depending on the
location of the injury (myotendinous junction, tendon, and
bone) at this early stage. Strength-training machines, side-
lying exercises with the weight of the limb, and standing
exercises with elastic bands or cables can be used to target
all hip and pelvic muscles. The bilateral activation in these
exercises makes them ideal for maximal strength and
movement of the prime movers as well as dynamic
stabilization of the opposite stabilizing and force-generating
side. Irrespective of whether the injury is unilateral or
bilateral, performing these exercises on both sides is

Figure 6. Monitoring of hip and groin strength, health, and function in soccer. Abbreviation: HAGOS, Copenhagen Hip And Groin
Outcome Score in athletes. Reprinted with permission.48
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important to stimulate the adductors as either prime movers
or stabilizers/force generators. Static and dynamic
muscle-strengthening exercises are continued from light
(�15-repetition maximum [RM]; rating of perceived
exertion on the Borg CR10 Scale [2016 version], 0—2) to
moderate (12—15 RM; Borg CR10 Scale, 3—5; Figures 7
and 8) loads.60,73,74 Musculotendinous conditioning
should focus on slow concentric, isometric, and eccentric
contractions during these exercises in the beginning to
avoid placing excessive load on the myotendinous
structures. Focus on both static and dynamic activation
of the adductors is important because weakness often

manifests as compensation and off-loading strategies, in
which the adductors do not clearly activate, contract, and
engage in the movement as they normally would. The
clinician needs to distinguish whether habitual off-
loading by athletes is due to excessive tissue stress or a
pain response or is driven more by subconscious
avoidance or fear of movement. The former calls for
adjustment of the exercise load by the clinician, whereas
the latter requires an increased focus on making athletes
aware of their off-loading patterns and how to work on
changing them. Balance and coordination exercises using
sliding boards, unstable surfaces, or wobble boards and

A

B

Figure 7. A, Home-based, gymnasium-based, and field-based exercise programs with shading according to B, perceived loading with
Borg CR10 Scale (2016 version) and repetition maximum. The Borg CR10 Scale (2016 version) is a continuous scale, and the terms on the
scale cover several values on the scale (see Figure 8). Further explanation of the Borg CR10 Scale was provided in previous research.68–71

Future research should be done to study the categorization used for the Borg CR10 Scale as presented in this paper.
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upper and lower limb swinging exercises should also be
included and continued throughout both the sport-
specific and RTS phases.

Sport-Specific Exercise Phase

The sport-specific exercise phase focuses on dynamic
exercises of the adductors and abductors with proper
execution (compensation strategies that minimize or avoid
the loading of specific and important structures are not
allowed). The primary goals during this phase are to restore
musculotendinous endurance and strength, aerobic and
anaerobic capacity, and neuromuscular control, balance,
and coordination in movements that mimic the athlete’s
sport. Dynamic muscle-strengthening exercises are contin-
ued from moderate (12—15 RM; Borg CR10 Scale, 3—5) to
heavy (8—10 RM; Borg CR10 Scale,.5—,7; Figures 7 and
8) loads.60,73,74 Musculotendinous conditioning at the
beginning should still emphasize slow and heavy concen-
tric, isometric, and eccentric contractions during these
exercises to avoid placing excessive load on the myotendi-
nous structures and should slowly build up into faster and
faster movements without changing the resistance. Focus
on eccentric strength and control becomes more important
as the movements become faster because eccentric
weakness often manifests as “letting go” of the resistance
early during the eccentric phase of the movement. Given
that maximal kicking normally demonstrates larger seg-
mental range of motion and engagement of the full-tension
arc, concentrating on the full-tension arc, including both
eccentric adductor and abdominal strength, is important if
the injury reproduces symptoms during sport-specific move-
ments such as kicking or the ice hockey slap shot.10 A strong
focus on exercises that use the stretch-shortening cycle and
the quality of their execution is thus also important during
the reintroduction of these powerful actions.
Plyometric exercises should also be introduced at this

stage. Plyometric training via different jumping exercises
affects neuromuscular coordination and timing around the
hip and knee.75 Specifically, it increases the preactivity of
the hip-adductor muscles just before landing and taking off
(ground contact) during jumping and increases the hip
adductor-to-abductor muscular coactivation ratio toward
100%, promoting agonist and antagonist muscle activation
and synchrony, which can increase both muscle and joint
stiffness.75 Increased muscle and joint stiffness around the
hip and knee may decrease hip-adduction and -abduction
moments and enhance dynamic restraint during functional
activities such as kicking or shooting, sprinting or fast skating,
braking or cutting, and jumping or landing. Interestingly, less
sagittal-plane and vertical stiffness has been found in athletes

with groin pain than in healthy control individuals.76 This
may represent a compensatory mechanism to reduce the
reinjury risk or could be the consequence of detraining. Thus,
plyometric training seems important to address in athletes
with groin pain and may restore and optimize hip- and knee-
joint stiffness and sport-specific performance.

Return-to-Sport Phases

Return to Participation. Returning the athlete to sport
participation should be a gradual process.72 Athletes should
perform agility drills with proper form and maximal and
forceful actions such as accelerating, decelerating, twisting,
turning, jumping, landing, and kicking with no visible
compensations. Furthermore, no or minimal pain or
discomfort should be present during execution, as well as
during the next 24 to 48 hours. Athletes often have not fully
recovered normal strength capacity at this stage, but they
should aim for�80% to 90% of full muscle strength (Table 1)
and reach the clinical milestones of functional recovery
(Table 2) before entering the RTS phase.
Return to Sport. Athletes should focus on returning to

their specific sports, on an individual level or with the rest
of the team,10,22,67,72 progressing from 30 to 90 minutes of
training and participating in 1 to 3 weeks of full training
before full RTS (match or competition activity) can be
commenced, depending on the severity of the initial injury
(the more severe the injury, the longer the participation
period should be before full RTS). If not yet achieved, full
muscle and functional recovery, including achieving
baseline or normative scores, should be a main goal during
this phase.

Figure 8. The Borg CR10 Scale (2016 version). Copyright Gunnar
Borg 1982, 1998, 2004, 2016. Scale printed with permission. The
scale and full instruction can be obtained through BorgPerception
(https://borgperception.se/).

Table 2. Clinical Milestones Before the Return-to-Sport Phase and

for Achieving the Optimal Outcome

Clinical Milestones

No or minimal pain (0—2/10) during or after the following:

1. Clinical examination including adductor palpation, stretching, and

squeeze

2. Adductor strength training at heavy loads (10-repetition maximum)

and 10 repetitions of Copenhagen adductor exercises

3. Sport-specific training including maximal actions of running,

sprinting, change of direction, skating, and kicking, depending on

sporting relevance for the individual athlete
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Return to Performance. Full performance is often not
achieved until 3 to 6 months after RTS67 and requires
consistent training and competition or match play with no
major setback or reinjuries. The muscle-strengthening
program should be continued at least 3 days per week until
the preinjury performance level has been reached. At this
point, the athlete can decrease the program to a mainte-
nance frequency of 1 session per week. Although this
volume is usually enough for the next 2 to 3 months, further
strength work and boosting with heavy loads (8—10 RM;
Borg CR10 Scale, .5—,7; Figures 7 and 8)60,73,74 are
needed if the newly acquired or regained strength capacity
is to be maintained or potentially further improved. Only at
this point is introducing adductor strength training at near-
maximal loading (,8 RM; Borg CR10 Scale,.7; Figures 7
and 8)60,73,74 an option if further maximal strength and rate
of force development are desired by athletes or coaches for
performance gains. Such high loads have not been proven
necessary for preventing adductor injury and reinjury and
may provide extra and unnecessary high stress to the
myotendinous and bony structures at the pubic symphysis
when athletes have returned to competition. SOR: C

SUMMARY

Adductor-related groin pain is the most common groin
problem in sports. Evidence-based care for athletes with
adductor strains, adductor ruptures, or long-standing
adductor-related groin pain can be addressed in a simple,
individualized manner. These injuries can present in
isolation but are often found with other associated groin
symptoms and injuries, making the differential diagnosis
important for understanding the prognosis and appropriate
management. Testing for symptoms, strength, and perfor-
mance helps with the early detection and monitoring of
adductor problems. Addressing any hip-adductor and
-abductor weakness through exercise and loading strategies
is mandatory in the primary, secondary, and tertiary
prevention of adductor-related injuries and groin pain.
Strength training and sport-specific loading principles have
the highest level of evidence for managing both acute and
long-standing adductor-related problems. They can be
applied in a variety of settings using different exercises
and equipment, all with the same goal: to provide
progressive exposure to loads in the relevant pelvic muscle,
tendon, and bone structures, as well as to progress athletes
through sport-specific movements to improve their capacity
at both the tissue functional and performance levels. Only
in rare cases are adjunct treatments, more invasive
interventions such as surgery, or both needed. If required,
such interventions should mainly be used and considered as
supplements to an existing and individualized exercise and
loading plan.
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