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ABSTRACT
Background: Training intensity is an important variable in strength training and above 80% of one repetition maximum is recommended for 
promoting strength for athletes. Four dynamic and two isometric on-field exercises are included in the Hölmich groin-injury prevention study that 
initially failed to show a reduction in groin injuries in soccer players. It has been speculated that exercise-intensity in this groin-injury prevention 
program was too low to induce the strength gains necessary to protect against groin-related injuries.

Purpose: To estimate the intensity of the six exercises from the Hölmich program using electromyography (EMG) and possibly categorize them as 
strength-training exercises. 

Study Design: Cross-sectional study.

Methods: 21 adult male soccer players training >5 hours weekly were included. Surface-EMG was recorded from adductor longus, gluteus medius, 
rectus abdominis and external obliques during isometric adduction against a football placed between the ankles (IBA), isometric adduction against 
a football placed between the knees (IBK), folding knife (FK), cross-country skiing on one leg (CCS), adduction partner (ADP) and abduction part-
ner (ABP). The EMG-signals were normalized (nEMG) to an isometric maximal voluntary contraction for each tested muscle. 

Results: Adductor longus activity during IBA was 84% nEMG (95% CI: 70-98) and during IBK it was 118% nEMG (95% CI 106-130). For the dynamic 
exercises, ADP evoked 87% nEMG (95% CI 69-105) in adductor longus, ABP evoked 88% nEMG (95% CI 76-100) in gluteus medius, FK evoked 82% nEMG 
(95% CI 68-96) rectus abdominis, and 101% nEMG (95% CI 85-118) in external obliques. During CSS <37% nEMG was evoked from all muscles. 

Conclusion: These data suggest that exercise-intensity of all the six investigated exercises in the Hölmich groin injury prevention program, except 
cross-county skiing, is sufficient to be considered strength-training for specific muscle groups in and around the groin region. 

Level of Evidence: 3
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INTRODUCTION
Groin injuries are one of the most common types of 
injuries in soccer, accounting for 8-18% of all inju-
ries.1–3 Groin injuries in soccer are primarily related 
to the hip adductors, accounting for approximately 
60% of all acute and long-standing groin injuries, but 
can also be related to varied anatomical locations/
tissues, such as the hip flexors, the abdominal mus-
cles, and the inguinal canal.3–5 

The latest systematic reviews on risk factors for groin 
injuries concluded that there is relatively consistent 
Level 1 and 2 evidence to suggest that hip adductor 
and abductor strength is associated with increased 
risk of groin injuy.6-7 A randomized controlled trial 
by Hölmich et. al.8 concerning injury prevention of 
groin injuries in soccer included exercises targeting 
these risk factors by performing a comprehensive 
exercise program focusing on strength and stabil-
ity. The trial included nearly 1000 players and was 
aimed at reducing groin injury rates by 50%, how-
ever, only a 30% non-significant difference in injury 
rates was found.8 One of the possible reasons for the 
lack of an intended effect (≥50% reduction) on the 
prevention of groin injuries in soccer has been sug-
gested to be related to a lack of adequate intensity of 
the included exercise.8 

To promote strength gains in athletes, it is recom-
mended to recruit the entire pool of motor units, 
based on the size principle.9–11 The threshold for 
high-threshold motor units varies for different mus-
cles, with small muscles, such as muscles of the fin-
gers, requiring as little as 30% of maximum effort to 
reach total recruitment,12 and larger muscles, such 
as the tibialis anterior and biceps brachialis, having 
thresholds at 80% and 90%, respectively.12,13 In that 
respect, intensity is recommended to be at least 80% 
of one repetition maximum (RM) for a stimulus that 
can induce strength gains in athletes.9 As opposed 
to joint-torque or external load of a given exercise, 
EMG (electromyography) is often used to quantify 
exercise intensity of specific muscles by measuring 
the recruitment and firing characteristics during 
exercise.14–19 In that respect, longitudinal strength 
gains have been repeatedly found when utilizing 
exercises at above 80% EMG intensity,19–24 as a quasi-
linear relationship between EMG and force output 
has been described.14–16,25–29 Thus, EMG normalized 

(nEMG) to a maximal voluntary isometric contrac-
tion30 (MVC) with correct electrode placement14,15 
and in a non-fatigued state15,16,29 is suggested as a 
valid option when estimating exercise intensity of 
specific muscles,14–19 with 80% of maximum as the 
rough cut-off required to promote strength gains in 
athletes.9

Six exercises were included in the Hölmich preven-
tion program of which the two isometric exercises 
were shown in a previous investigation to produce 
high levels of muscle activity (nEMG values > 80%) 
in the adductor longus.19 However, resistance train-
ing is recommended to include dynamic muscle 
contractions9,31,32 and no information exists on the 
specific intensity of the dynamic exercises in the 
prevention program introduced by Hölmich et al.8 
Considering that the dynamic exercises in the pro-
gram require no use of additional equipment for 
resistance, compared to weight training machines, 
free weights, elastic bands or other forms of exercise 
equipment that help quantify intensity, it may be 
that these exercises do not induce sufficient inten-
sity to promote strength gains in soccer players.

The purpose of this study was therefore to estimate 
the intensity of the six exercises from the Hölmich 
program using electromyography (EMG) and possi-
bly categorize them as strength-training exercises.

METHODS

Study design
The present study used a cross-sectional design in 
which participants were investigated once having 
been familiarized with the trial procedures on a pre-
vious occasion. During the first session, they per-
formed a 10-min. standardized warm-up of running 
drills and mobility exercises and were subsequently 
familiarized with all the exercises. The second ses-
sion was conducted at least four days after to avoid 
delayed onset of muscle soreness. After the same 
standardized warm-up, the subjects performed 
MVCs to be used as reference contractions followed 
by two trials of the six exercises in a random order 
with minimum 60 s between, while muscle activ-
ity was recorded using surface EMG. Participants 
rated the level of perceived exertion during all exer-
cises on the BorgCR10-scale, a categorical numeric 
rating scale with verbal anchors ranging from 0 ~ 
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lower back, bringing knees and chest together (Fig-
ure 1c).8

4: Standing one-leg coordination exercise called 
“cross-country skiing on one leg” (CSS): flex-
ing and extending the knee and swinging the 
arms in the same rhythm, repetitions are per-
formed on the dominant leg (defined as the pre-
ferred kicking leg) as the standing leg (Figure 1d).8

Exercises 

5 and 6 are partner exercises where two players per-
form both exercises together simultaneously:

5: Hip adduction against a partner’s hip abduction 
called “adduction partner” (ADP): in the sitting posi-
tion, supported by the hands placed on the ground 
behind the trunk, the tested player places his legs 
straight and wide apart with the feet and lower shin 
on the outside of the partners feet and lower shin. 
He adducts while the partner abducts eccentrically 
and slowly presses his feet together (Figure 1e).8

6: Hip abduction against a partner’s hip adduction 
called “abduction partner” (ABP): from the reversed 
starting position as “adduction partner” with feet 
and lower shins now placed medially on his part-
ner’s feet and lower shin, the player abducts con-
centrically (“abduction partner”) while the partner 
adducts eccentrically, and is slowly brought into 
abduction (Figure 1f).8

Both partner-exercises were performed for 6 sec-
onds per repetition with a 3 s concentric and a 3 s 
eccentric contraction, with as much effort as possi-
ble, still allowing the partner to follow the tempo for 
the duration of the exercise.8 

ELECTROMYOGRAPHY (EMG) 
Rectangular (20 x 30 mm) non-disposable differ-
ential surface-electrodes with 1 cm inter-electrode 
distance (DE-2.1, Delsys, Boston, MA, USA) were 
placed unilaterally to collect data from adductor 
longus, gluteus medius, rectus abdominis and the 
external oblique muscles after standard skin prepa-
ration. Using electrode gel and medical grade adhe-
sive (Delsys electrode interface, Delsys, Boston, MA, 
USA), the electrodes were aligned parallel with the 
direction of the muscle fibres. Verification of EMG 
signal quality was conducted by visual inspection of 

‘Nothing at all’ to 10 ~ ‘Extremely strong’33 to pro-
vide additional data on subjective intensity. No exer-
cise or training was allowed the day before testing 
and both sessions took place at Hvidovre Hospital, 
Copenhagen, Denmark. The reporting of the study 
follows the STROBE (Strengthening the Reporting of 
Observational Studies in Epidemiology) guidelines, 
using the checklist for cross-sectional studies34 and 
was approved by the Danish National Committee on 
Health Research Ethics (H-3-2011-145.). All partici-
pants gave written consent according to the Helsinki 
Declaration before testing was initiated. The study is 
not pre-registered.

Participants
Through convenience sampling, participants were 
recruited on a voluntary basis through contacts from 
local rugby and soccer clubs in Copenhagen, Den-
mark, from March to June 2012. Players were eligi-
ble for inclusion if they did not have injuries which 
could be presumed to influence the execution of the 
exercises, and had no or only minimal self-reported 
hip or groin pain, indicated by a score of above 80 
out of 100 on the Hip and Groin Outcome Score 
(Sports subscale).35 

The six exercises from the Hölmich groin-
injury prevention program
The present study included two isometric and four 
dynamic exercises introduced by Hölmich et al.8 
Three repetitions of each dynamic exercise were used 
for analysis of the EMG signal in order to reduce the 
accumulation of fatigue. The isometric exercises were 
performed for 10 s, as described by Hölmich et al.8

1: Isometric adduction against a soccer ball placed 
between the ankles (IBA): when lying supine, the 
thigh in neutral position, applying pressure against 
the ball as hard as possible (Figure 1a).8

2: Isometric adduction against a soccer ball placed 
between the knees (IBK): when lying supine with 
flexed hips and knees and feet flat on the surface, the 
thigh in neutral position, applying pressure against 
the ball as hard as possible (Figure 1b).8

3: ‘Folding knife” (FK): a combined abdominal sit-up 
and hip flexion. Starting from the supine position, 
with a football between flexed knees, repetitions are 
performed in a slow pace by flexing the hip and the 
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the raw EMG signal while the subjects performed 
movements similar to the six evaluated exercises 
and isometric contractions specific to each mus-
cle of interest after initial electrode placement and 
again after the warm-up routine. The electrodes 
were attached to 150 cm shielded wires, connected 
directly to small built-in preamplifiers and further 
to a main amplifier unit (Bagnoli-16, Delsys, Bos-
ton, MA, USA) with a band-pass of 15–450 Hz and a 

common-mode rejection ratio of 92 dB. Sampling was 
done at 1 kHz using a 16-bit A/D converter (6036E, 
National Instruments, Austin, TX, USA). Data analy-
sis was performed on a personal computer (EMG-
works acquisition 3.1, Delsys, Boston, MA, USA). 

Electrode placements 
Adductor longus; medially on the thigh equiva-
lent to the proximal third of the distance from the 

Figure 1. The six included exercises: a = ”isometric adduction against a football placed between the ankles”; b = ”isometric adduction 
against a football placed between the knees”; c = “folding knife”; d = “crosscountry skiing on one leg”; e = “adduction partner” per-
formed by the player to the left; f = “abduction partner” performed by the player to the left.
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ball placed between the knees. Gluteus medius MVC; 
side-lying with hip and knees straight, the tested leg 
is held in approximately 25 degrees of hip abduc-
tion by the therapist.37,41An isometric hip abduction 
was performed against a belt fixed around the lat-
eral femoral epicondyle, as the use of belts has been 
shown to be less demanding on the therapist, pre-
ferred by participants and increases the reliability of 
maximal hip abduction torque measurements.42 Rec-
tus abdominis and external obliques; a lumbar spine 
flexion with isometric abdominal contraction in a 
supine position against a fixed training belt strapped 
around the chest.

Data reduction
The raw EMG signals were visually inspected and 
contractions with signal artifacts were discarded. 
All raw EMG signals were digitally filtered using a 
Butterworth 4th order high-pass filter (10 Hz cutoff 
frequency), and subsequently smoothed and filtered 
using a moving root-mean-square (RMS) filter of 500 
ms.43 Peak EMG of each muscle within each contrac-
tion was identified as the maximum value of the 
smoothed RMS EMG signal and normalized to the 
maximal RMS EMG obtained during the MVC.

Statistical methods
Based on a mean of 108% nEMG and a 35.5% stan-
dard deviation from a previous investigation of the 
IBK exercise,19 a significance level of 0.05 and sta-
tistical power of 80% to detect differences of 20% 
between muscles and exercises, a sample of 21 
participants was needed based on the paired t-test 
(G*Power 3.1.9.2). All Borg CR10 values are pre-
sented as medians with interquartiles ranges and 
their corresponding verbal anchors. All nEMG val-
ues are reported as least square means with 95% 
confidence intervals (CI). A repeated measures one-
way analysis of variance (ANOVA) with a signifi-
cance level of p ≤ 0.05 was used to compare the peak 
nEMG for each muscle in the different exercises, 
in order to compare all exercises to each other. The 
mean of peak from all three repetitions was used for 
the dynamic exercises. A Bonferroni correction was 
made to account for the multiple comparisons in the 
post hoc analysis. All analyses were performed for 
participants with complete data sets (per protocol) 
and no imputations were made. 

pubic tubercle to the insertion on femur.17,36,37 Glu-
teus medius; half the distance between the iliac crest 
and the greater trochanter antero-superiorly from 
the gluteus maximus.36, 37 Rectus abdominis; half the 
distance between the umbilicus and the pubic sym-
physis38 and centered on the muscle belly, i.e. 2-4 
cm laterally from the umbilicus, depending on the 
size of the participant. External obliques; directly 
below the most inferior point of the ribs in direction 
towards the opposite pubic tubercle.39 Reference elec-
trode; on the contralateral patella. A previous study 
of dynamic exercises for adductor longus has shown 
a high intra session reliability of EMG-activity in 
both legs.19 It was therefore decided only to meas-
ure unilaterally on the dominant side, defined as the 
side of the preferred kicking leg.

Reference contractions
The participants performed two MVCs in three dif-
ferent test positions in a randomized order to esti-
mate the maximal muscle activity. The highest 
value from any of the contractions was used as the 
reference contraction, i.e. 100%, to normalize the 
EMG recordings from the exercises. MVCs lasted 
5 s each and participants were given at least 30 s 
rest between each contraction.40 A standard ver-
bal encouragement of “three, two, one, start, push, 
push, push, push, stop” was used. Adductor longus 
MVC; supine with straight hips and knees, bilateral 
isometric hip adduction was performed against a 

Figure 1. Mean peak of median nEMG with standard error 
for adductor longus, gluteus medius, external obliques and rec-
tus abdominis during the exercises. nEMG = Normalized elec-
tromyography.
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all other exercises (p<0.001), and rectus abdominis 
and external obliques activation in the FK was 
higher than in all other exercises (p<0.001). The 
levels of perceived exertion rated on the BorgCR10 
scale during exercises ranged from ‘Weak’ to ‘Strong’, 
with CSS being perceived as ‘Weak’ (median 2.5, IQR 
1.1-3.75), ABP as ‘Moderate’ (median 4, IQR 3-6) and 
the remaining exercises as ‘Strong’ (ADP median 5, 
IQR 4-6.75; FK median 5, IQR 3-6.75; IBA median 5, 
IQR 3-7; IBK: median 5, IQR 4.25-6.75). 

DISCUSSION
The main purpose of this study was to examine the 
level of muscle activity during two isometric and four 
dynamic strengthening exercises from a previously 
published groin-injury prevention program.8 The 
two isometric exercises have previously been inves-
tigated for muscle activity and showed similar lev-
els as in the current study with both ≥80% nEMG.19 
The results of the current study indicate that three of 
the dynamic exercises in the groin injury prevention 
program can be categorized as exercises with suf-
ficient intensity for strength improvements in ath-
letes, targeting important muscle groups relevant in 
the prevention of groin injuries; adduction partner 
for adductor longus, abduction partner for gluteus 
medius, and folding knife for rectus abdominis and 
external obliques. These muscles are important as 
most groin injuries are related to the adductor longus 
but may also be related to the abdominal muscles 
and the inguinal canal.3–5 Authors of several studies6,7 

RESULTS
Twenty-four healthy male soccer and rugby play-
ers were enrolled in the study. Data from three 
participants were missing due to broken reference 
electrodes, excessive artifacts or erroneous data 
extraction. The decision to exclude these data was 
made prior to the data analyses. Thus, the compara-
tive analysis included 21 participants, mean age 21.4 
± 3.3 y, height 182.1 ± 7.7 cm, weight 83.1 ± 13.4 kg 
and scoring 96.7 ± 5.2 points on the HAGOS (Sports 
subscale). The participants had a training frequency 
of 5.2 (± 1.1) hrs per week with 1-2 weekly matches.

EMG activation levels are presented in Table 1. Five 
exercises reached specific muscle activation lev-
els above 80% nEMG. In the isometric exercises, 
IBA muscle activity of the adductor longus was 
84% nEMG (95% CI 70-98) and during IBK it was 
118% nEMG (95% CI 106-130). With respect to the 
dynamic exercises, ADP evoked 87% nEMG (95% CI 
69-105) in adductor longus, in the ABP exercise glu-
teus medius was reached 88% nEMG (955CI 76-100), 
for the FK rectus abdominis was 82% nEMG (95% 
CI 68-96), and external obliques was 101% nEMG 
(95% CI 85-118). During CSS all muscles were <37% 
nEMG. In the two isometric exercises, the adductor 
longus muscle activity was greater than in all other 
muscles, with greatest activity in the IBK (p<0.0001). 
For the dynamic exercises, the adductor longus acti-
vation was higher in the ADP exercise than in all 
other dynamic exercises (p<000.1). Gluteus medius 
activation was greater in the ABP exercise, than in 

Table 1. Peak normalized EMG measurements for all exercises and muscles

cimanyDcirtemosI

IBA IBK FK   CSS ADP ABP 

Adductor longus 84 (7)* 118 (6)*† 33 (5) 13 (2) 86 (9)* 8 (1) 

Gluteus medius 11 (2) 11 (2) 19 (4) 38 (5)* 12 (2) 88 (6)†*

Rectus abdominis 8 (2) 4 (1) 83 (7)† 4 (1) 12 (2) 10 (2) 

External obliques 19 (4) 14 (4) 100 (8)

Values reported as mean normalized electromyography (standard error). IBA = “isometric adduction
against a football placed between the ankles”; IBK = “isometric adduction against a football placed
between the knees”; FK = “folding knife”; CSS = “crosscountry skiing on one leg”;
ADP = “adduction partner”; ABP = “abduction partner”. * = significantly higher peak nEMG
for this muscle than for other muscles during the exercise (p < 0.002). † = significantly higher
peak nEMG during this exercise for this muscle than during any other exercise (p < 0.0001).  

†* 14 (3) 31 (5) 25 (5) 
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to induce the same muscle activity as the exercises 
included in the present study. In comparison the 
“adduction partner”, although limited by the partner 
determining and providing the level of resistance, 
has no need for extra external resistance devices and 
demonstrated muscle activity similar to exercises 
previously implemented using strength training 
equipment such as strength training machines and 
elastic bands.51 The dynamic Copenhagen Adduction 
exercise also relies on partner-assistance, performed 
sidelying and as the partner holds the upper leg at the 
height of the hip, the athlete lifts his entire body with 
using primarily his hip adductors until it reaches a 
straight line.20 The Copenhagen Adduction has been 
shown to induce high muscle activity of 108% of 
MVC,19 and longitudinal strength gains.20 However, 
isometric exercises induce angle-specific strength 
gains52 and are predominantly recommended in the 
course of muscle injury rehabilitation when pain and 
range of motion limits the ability to perform dynamic 
muscle contractions recommended for strength 
training.9,31,32,53 Thus, the three dynamic exercises 
included in the current study in combination with 
the Copenhagen Adduction exercise seem to be some 
of the most relevant exercises to include when con-
sidering the initiation of a groin injury prevention 
program, because they evoke muscle activity above 
80% opposed to other dynamic equipment-free exer-
cises investigated in the literature.

This allows for speculation regarding other possible 
factors influencing the lack of statistical injury reduc-
tion in the previous Hölmich trial. Besides intensity, 
other important exercise variables could also be part 
of the explanation, such as frequency, total volume 
and adherence, which were largely unknown in the 
trial.7 Another factor that has recently be shown to 
have a substantial impact on the risk of injury is the 
ratio between acute workload (1 week total distance) 
and chronic workload (4-week average acute work-
load) during both training and competitive matches in 
soccer. These two factors should be either controlled 
for or observed as a potential confounding factor in 
future trials aimed at preventing injuries in soccer. 54,55

A substantiating argument for the use of dynamic 
high intensity exercises for soccer players is that 
exercises targeting the at-risk muscle with high mus-
cle activity have been able to significantly reduce 

have identified decreased strength in the adductors 
preceding and following the onset of groin injuries, 
which makes adductor strength training a top priority 
in prevention and rehabilitation of groin injuries. In 
addition, targeted strengthening around the hip may 
contribute to pelvic alignment (frontal plane pelvic 
angle),44 which has been mentioned as an important 
factor in both prevention and management of groin 
injuries.45–47 Decreased strength in the hip abductors 
(gluteus medius) has also been found in athletes who 
since sustained a groin injury, making hip abductor 
strength training another key muscle for groin injury 
prevention.6,7 The exercise “cross-country skiing on 
one leg” did not reach sufficient intensity for strength 
training but it might promote dynamic stability 
in single leg stance and pelvic alignment through 
improved endurance capacity of gluteus medius, 
especially during minor to moderate and repetitive 
loading situations, such as in sub-maximal running 
and change of direction, an intensity also often uti-
lized during a soccer game or practice. Based upon 
the current data it seems unlikely that inadequate 
exercise intensity should be the explanation for the 
lack of a substantial effect (50% groin injury reduc-
tion) of such a program in soccer players, as five of 
the six included exercises have been demonstrated 
in the current study to be sufficiently intense to 
promote strength gains in muscles relevant in groin 
injury prevention. Previous investigations of mus-
cle activity of adductor longus during exercise have 
shown that muscle activity during the Barbell squat 
increases if the stance width and external hip rota-
tion is increased. However, the highest nEMG found 
was only 23.1%.48 Commonly used unilateral frontal 
plane exercises for rehabilitation of lower extremity 
injuries; lunges, step-up and step up-and-over were 
in another study found to only evoke nEMG of the 
adductors in the range of 16-22%.49 Delmore et al. 
examined several specific hip adductor exercises that 
showed intensities of 14-36% nEMG.50 However, one 
exercise in the study by Delmore et al., resisted side-
lying hip adduction showed adductor longus nEMG 
of 60%,50 in concordance with previous findings of 
64% nEMG from Serner et al.19, although un-resisted 
in their study. The relatively low nEMG results found 
in these studies indicate that exercises in which the 
adductors are working as stabilizers or hip-exten-
sors such as in during squat variations are not able 
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other muscle-tendinous injuries, as well as increase 
strength.22,24,56 For example, one study implemented 
the Nordic Hamstring exercise,24,56 which has shown 
biceps femoris long head nEMG of 91%23 and is per-
formed eccentrically to match the deceleration phase 
of the leg during running/sprinting, where hamstring 
injuries often occur.56 As such, the exercises from the 
current study seem highly relevant to implement in 
future trials aiming at reducing groin injuries.

The BorgCR10 scale was used in the current study 
which is closely related to exercise intensity.51,57 
Other measures of perceived exertion could also 
be used in clinical practice, such as the Repetitions 
in Reserve (RIR) which used for strength training 
at intensities near repetition-failure, by having the 
athlete subjectively estimate how many additional 
repetitions were possible.58 As players in the present 
study only performed three repetitions in order to 
minimize the presence of fatigue and thereby allow-
ing meaningful interpretations of the EMG data, 
using RIR would however not be relevant

METHODOLOGICAL LIMITATIONS
There are several limitations of using EMG to esti-
mate exercise intensity. For example when using 
dynamic exercises, the EMG amplitude can be 
relatively higher than the expected force based on 
assumptions of a linear force-EMG relationship. 
The association between EMG and force are also 
not always linear as the force-velocity and force-
length relationship is not accounted for, neither is 
the electromechanical delay. Nevertheless, using 
appropriate methods, e.g. using slowly controlled 
contractions and appropriate analytical meth-
ods, there seems to be a good and linear relation-
ship between normalized EMG and percentage of 
load utilized during 1RM in certain exercises.27 The 
application of surface electrodes carries the risk of 
crosstalk from adjacent muscles.14,15 Accordingly, the 
muscle activity of adductor longus could possibly 
reflect the muscle activity of the adductor group as a 
whole. As muscle activity of more than 100% nEMG 
was found during the isometric exercise IBK, which 
is consistent with previous findings,20 thus, it could 
be assumed that this exercise and position might 
be more appropriate to perform the MVC in if per-
formed according to MVC guidelines with standard-
ized order, instruction and duration.30 

CONCLUSION
These data suggest that the exercise intensity of all 
but one of the six investigated exercises from the 
previous published Hölmich groin injury prevention 
program is sufficient to be categorized as strength-
ening exercises for specific relevant muscle groups 
in and around the groin region.
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