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ABSTRACT
Background: Football is a commonly played team sport, and kicking is the primary skill needed. The incidence of 
adductor strain is high in football players, and thus their kick distance is affected due to groin pain. This indicates the 
importance of stretching and strengthening exercises as a necessary therapeutic technique to treat these sportspeople. 
Objective: To compare the effectiveness of muscle energy techniques (MET), stretching and strengthening exercises on 
hip rotation, and kick distance. 
Design: Randomized Control Trial.
Methods: Forty football players suffering from groin pain due to adductor strain were selected from five professional 
soccer clubs in Jazan, Saudi Arabia, and randomized into two equal groups. Affected hip joint rotation [Internal + 
External Rotation] range, instep kick, and sidekick distances were measured and documented as baseline values. In 
addition, group A received MET, stretching, and strengthening exercises, whereas group B received only stretching 
and strengthening exercises for six weeks. Post-test values of the outcome measures were recorded at the end of the 
intervention. 
Results: Statistical comparison of the results between the groups showed that the MET group had significant 
improvement than the strengthening and stretching group in the hip rotation range (p<0.005), but the difference was 
not significant for both in-step kick and front kick distance (p<0.0001). 
Conclusion: Thus, adding MET to the routine strengthening and stretching exercise regimen can be clinically beneficial 
in treating groin pain among football players.  
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INTRODUCTION
Football is one of the most played games in the world [1]. 
Injuries of the lower extremity are widespread in football as it 
involves many activities such as kicking, running, jumping, 
cutting, and stepping [2]. The most common injuries 
among the strains around the hip joint, rectus femoris, hip 
adductors, and rectus abdominis [3]. Hip adductor muscle 
strain is less common in football players than in hockey; 
adductor longus muscles are usually strained. The leading 
cause of groin pain in football players is the strain of the 
three adductor muscles, namely adductor longus, adductor 
brevis, and adductor magnus [4]. The prevalence of groin 
pain in athletes and football players is about 10% to 18% in 
football players [5-7]. Etiology for this groin pain can be 
many factors, and about 27% of the players reported more 
than one cause for it [8]. Anatomical reviews identified 
that the arrangement and pattern in which adductor 
muscle fibers unites, its variation of blood supply to the 
proximal tendon and their fibro-cartilaginous entheses are 
the reasons for adductor-related groin pain [9]. 

Adductor muscle tightness [10-11], previous adductor 
injury [4], and imbalance between hip adductor and 
abductor groups of muscles [4] are identified as the risk 
factors for adductor strains in players. In addition, types 
of sports, high level of sports, players’ age, fitness, and core 
stability are also the potential risk factors in adductor strain 
[12-14]. Adductor strain occurs in sports activities despite 
risk factor analysis and execution of the injury prevention 
program [15-16]. An unexpected change in the direction 
[17] and forceful external rotation with the abduction 
of the hip joint [17] are the most common incidence of 
adductor injury. On physical examination, clinicians 
can quickly diagnose the muscle strain by evaluating the 
tenderness on palpation and pain on resisted isometrics of 
adductor muscles [18]. Management of the muscle strain 
in the acute stage includes rest, ice, compression, and 
elevation to reduce the pain and swelling; later, muscle 
stretching, strengthening, joint mobilization, and soft 
tissue techniques can be added to regain function and 
fitness [19]. Biomechanically, muscle strength and/or 
flexibility are found to strongly influence musculoskeletal 
injuries in different types of sports persons [1,6,20]. Soft 
tissue technique helps in restoring the muscle’s length and 
strengthening the exercise program of the injured muscle 
returns the players to sports activity at the earliest. 
Muscle energy technique (MET) is used to treat the 
muscle strains by encouraging the voluntary contraction 
of injured muscles in a precisely controlled direction 
against a counterforce. In addition, MET is used to attain 
tonus release by muscle inhibition. In this technique, 
isometric contraction of the injured muscle is produced 
after isometric relaxation with the influence of the Golgi 
tendon [21]. The therapeutic effect of MET includes 
pain reduction, stretching of the tight muscle and fascia, 
reduction of muscle tone, increase in circulation locally, 
mobilization of the stiff joints, and strengthening of the 
weak muscles [22]. 

This study compares the effect of muscle energy technique 
with adductor stretching and strengthening program in 
football players with groin pain.
METHODOLOGY
Ethical approval for this study on human subjects was 
obtained from the Research and Ethics Committee, 
Department of Physical Therapy, Jazan University [No. 
IEC/87/R&D/08/JU-PT (13/2020)]. After explaining 
the benefits, outcome, and scope of the research, written 
informed consent from all the players was obtained before 
inclusion in the study. Subjects were allowed to leave the 
study at any point in time.
Subjects with a history of groin or adductor strain were 
included. Other inclusion criteria were male players, 
groin pain during or after the game, groin pain > 8 weeks, 
tenderness on palpation, pain during hip adduction with 
resistance, and willingness to participate in the research. 
Subjects excluded subjects with urinary tract infection, 
lower limb fractures, metastasis, spinal pathology, hip 
joint osteoarthritis, and inguinal pain. Anthropometric 
data, including age, height, and weight, were recorded. In 
addition, their marital status, occupation, smoking habits, 
dominant leg, duration of playing football in a week, 
including the training sessions and previous interventions 
if any were noted. Forty subjects were included from 
five professional football clubs, and an experienced 
musculoskeletal physiotherapist assessed their groin pain 
with resistance and tenderness on palpation.  
Intervention:
Group - A [Experimental Group]:
Patients in this group received Muscle Energy Technique 
[MET], stretching and strengthening their hip adductor 
muscle. The protocol followed was as described below. 
MET for Hip Adductor muscle: [23]
The players with groin pain were positioned comfortably 
in a supine position with the abduction of the affected hip 
joint. The physiotherapist stood on the affected side of the 
patient and placed his hands on the Anterior Superior Iliac 
Spine [ASIS] and the knee joint of the affected side. The 
players were advised to bring the hip into adduction against 
the moderate resistance applied by him. The players then 
contracted adductor muscle for 5 – 7 seconds and relaxed 
the same for 5 – 7 seconds. The technique was repeated 
seven times. 
Adductor Stretching Exercises: [24]
1. Adductor stretching was performed in both transverse 
and proximal directions towards the pubic bone. 2. FABER 
stretch 3. Self-stretching at home. 
Adductor Strengthening Exercises: [25]
1. Adductor Isometrics 2. Side-lying adductor 
strengthening 3. Adductor strengthening using resistance 
band 4. Sumo squat with resistance band 5. Side-lying with 
chair 6. V-sitting long-arm adductor 7. Adductor lunge 8. 
Adductor resistance with stepper
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Three sets of each exercise [Stretching and strengthening] 
with ten repetitions for three days in a week for six weeks 
were given on nonconsecutive days. 
Group B [Control Group]: 
The same stretching and strengthening exercise protocol 
for adductor muscles was followed with the exact dosage 
for six weeks in the control group. 
Outcome Measures:
1. A single examiner measures hip Rotation ROM 

(internal and external rotation).
Subjects were positioned in prone comfortably. A 
baseline [USA] goniometer was used to measure the 
hip rotation ROM. The movable arm of the goniometer 
was centered over the anterior midline of the measuring 
leg with the tibial crest as the reference. The Axis of 
the rotation was placed on the anterior aspect of the 
patella. The stationary arm was placed perpendicular 
to the floor. Active ROM was performed three times, 
among which the first two attempts were to stretch 
and warm up the muscle, and the last one was for the 
measurement. A gait belt stabilized subjects’ pelvis, 
and manual pressure was applied to avoid raising the 
pelvis during measurement [26].

2. Kicking for Distance:
a. In-step Kick Distance.
b. Front Kick Distance.

These distances were determined as to how far the 
football player could kick the ball in a single shot 
concerning two different leg positions. The test was 
done on a relatively calm day, as the wind could be 
an extrinsic factor [for or against the player].

The kick distance was measured on the football 
ground, marked at every five meters of cones. 
The distance from the point of kick to the 
point of the ball’s first contact on the ground 
in meters was recorded. Each player was given 
three chances, and the maximum distance 
kicked by the player was recorded [27].
These outcome measures were recorded at the 
baseline [before starting the intervention] and 
six weeks after intervention [post-test]. 

Statistical analyses
Means and SD for descriptive statistical parameters 
were calculated, and the data was documented in both 
experimental and control groups. The statistical analysis 
measured the pre and post-test mean and standard 
deviation of all the outcome measures [hip rotation ROM, 
instep and front kick distance. Statistical Package for the 
Social Sciences [SPSS] 20.0 version was used to analyze 
the data. The student’s t-test was used for paired data [pre- 
test x post-test] in both groups. To identify the difference 
between the groups, student’s unpaired ‘t’ test and statistical 
significance were accepted at the 95% level (P<0.05) was 
used. 

RESULTS
Forty (40) football players with a history of adductor strain 
and groin pain participated in the study. All were males 
and were randomized into two groups, with 20 in each. 
Descriptive Statistics for the mean age, gender, height, 
weight, BMI, marital status, occupation, smoking habit, 
and the duration of playing football in a week, including 
their training session, were also recorded [Table 1]. 

Table 1: Distribution of the subjects with their 
characteristics.

Characteristics Classification Group - A Group - B

Mean Age (yrs) 21.5 ± 3.4 21.9 ± 4.2

Gender Male 20 20

Height (cms) 167 ± 6.32 168.1 ± 6.12

Weight (kg) 64.89 ± 8.52 kg 63.92 ± 7.87

Marital Status

Single 15 16

Married 4 4

Divorced 1 0

Smoking Habit
Smoker 12 13

Ex-smoker 2 3

Non-smoker 6 4

Occupation

Ordinary Work 3 2

Student 10 12

Police / Military 2 3

Education – 
Teacher / Faculty 2 1

No work 3 2

Body Mass Index 
[BMI]

Normal 19 18

Overweight 1 2

Mean BMI 20.56 ± 2.88 20.14 ± 3.51

Dominant leg
Right 18 19

Left 2 1

Duration of play-
ing football in a 
week [including 

training]

1 –  5 hrs 1 1

6 – 10 hrs 3 4

11 – 15 hrs 16 14

> 15 hrs 0 1

Outcome measure parameters across the two groups at 
the End of the 6th week:
Intergroup comparison of the experimental group 
[Group-A] showed an extremely significant difference 



 Int J Physiother 2021; 8(3)              Page | 159

between the baseline and post six weeks of intervention 
in all the three parameters, hip rotation ROM (p< 0.003), 
In-step kick distance (p<0.04), and Front kick distance 
(p<0.04) [Table 2]. Similarly, the control group [Group-B] 
also showed a highly significant difference after six weeks 
of active exercises in all three outcome measures, Hip 
rotation ROM (p< 0.005), In-step kick distance (p<0.02), 
and Front kick distance (p<0.02) [Table 3]. The post-
intervention mean scores between groups A and B were 
compared with student unpaired ‘t’ test. Though there is a 
significant difference in the hip rotation ROM (p<0.005), 
no significant difference is found in both in-step kick 
distance (p<0.0001) and front kick distance (p<0.0001) 
[Table 4]. 

Table 2: Shows pre-test and post-test values of the 
variables in Group - A.

Variables Pre-test Post-test ‘t’ value ‘p’ value Signifi-
cance

Hip Rotation 
ROM

46.68 ± 
1.89

55.12 ± 
2.247 16.45 < 0.003 Extremely 

Significant

In-step Kick 
Distance

46.680 ± 
2.34

50.79 ± 
2.415 15.70 < 0.04 Extremely 

Significant

Front Kick 
Distance

45.710 ± 
3.42

49.91 ± 
2.89 14.64 < 0.04 Extremely 

Significant

Table 3: Shows pre-test and post-test values of the 
variables in Group - B.

Variables Pre-test Post-test ‘t’ value ‘p’ value Significance

Hip Rotation 
ROM

47.67 ± 
1.87

53.33 ± 
2.12 18.520 <0.005 Extremely 

Significant

In-step Kick 
Distance

47.350 ± 
2.15

50.28 ± 
2.32 14.87 < 0.02 Extremely 

Significant

Front Kick 
Distance

46.88 ± 
2.76

50.84 ± 
2.41 14.23 < 0.02 Extremely 

Significant

Table 4: Shows post-test values of the variables between 
Group - A and Group - B.

Variables
Post-test 
(Group 

– A)

Post-test 
(Group 

– B)
‘t’ value ‘p’ value Signifi-

cance

Hip Rota-
tion ROM

55.12 ± 
2.247 

53.33 ± 
2.12 4.87 <0.005 Significant 

In-step 
Kick Dis-

tance

50.79 ± 
2.415 

50.28 ± 
2.32 1.24 < 0.0001 Not Signif-

icant 

Front Kick 
Distance

49.91 ± 
2.89 

50.84 ± 
2.41 1.05 < 0.0001 Not Signif-

icant 

DISCUSSION
In this study, we tried to find the effect of muscle energy 
techniques in managing groin pain among football players. 
For a sports person, an injury is an incident that prevents 
them from playing or practicing the game at least for 
1-week time. In football players, groin pain is usually due 
to the adductor strain with tenderness on palpation of the 
adductor tendons and during resisted hip adduction. About 
one-third of the sportspersons experience groin injury 
and its related pain in their career [28]. In groin-related 
pain, adductor-related injury is considered one of the most 
definitive diagnoses, which account for between 51 to 64 
percent among groin injuries [29,30]. The sportsperson 

tolerates insidious onset of this pain and unclear symptoms 
in attending training and playing a football game, thereby 
delaying them to seek medical attention immediately after 
an injury, which may lead to chronicity of the condition 
[31]. 
Muscle energy technique [MET] is used to treat sports-
related injuries. It uses two physiological principles, namely 
post isometric relation and reciprocal inhibition, to reduce 
pain and muscle spasm and increase the shortened muscles 
and soft tissues [32-33]. For example, symptomatic football 
players with long-standing groin pain have significantly 
reduced hip adductor strength and hip range of motion 
than the uninjured footballers [34]. 
Reduced hip ROM is recorded during injury, immediately 
after the recovery, and in the training session. Thus, 
a complete history of the subject and detailed clinical 
examination is needed to confirm the adductor strain as 
the cause of the groin pain [4-5]. In this study, we found 
significant improvement of the hip rotation ROM in both 
the groups (p<0.003 & p<0.005) and highly significant 
in the subjects with MET training sessions (p<0.005). 
This change in the ROM is due to the lengthening of the 
adductor muscle caused by the mechanism of isometric 
contraction of MET. There is stretching of the series of 
elastic components of sarcomeres, mainly if active or 
passive stretching is obtained after MET [32]. MET involves 
repetitive submaximal active isometric contraction of a 
muscle followed by passive stretching, which may increase 
the muscle fiber’s extensibility, thus resulting in increased 
ROM [35]. Football is a high-impact sport, with kicking as 
the most fundamental skill needed for the players. Kicking 
techniques (instep and front kick) alter the ball’s speed and 
distance in the game. This speed and distance depend on 
many factors: accuracy of the kick, angulations in the lower 
extremity, the force generated by the muscle, different 
kinetics, and kinematics, and also the position of the 
supporting leg [36]. We found a significant improvement 
in the instep kick distance in both the experimental and 
control groups (p< 0.04 & p< 0.02), also there is a significant 
increase in their front kick distance before and after both 
interventions (p< 0.04 & p< 0.02). These findings were 
in line with previous research, which concluded that the 
hip-strengthening exercises improved the football players’ 
performance (instep kick distance, front kick distance, and 
kick velocity) [26]. Though clinically, the subjects with 
MET and strengthening and stretching protocol reported 
better outcomes, the result is not statistically significant (p< 
0.0001) for instep and front kick distance. This increase in 
the strength and ROM of hip adductors in the MET group 
is due to the change in the viscoelastic property of the 
muscle in addition to the increase in muscle extensibility, 
gained by the constant torque and force applied by the 
therapist to the muscle while performing the technique 
[37]. The main advantage of the muscle energy technique 
is that it involves the active participation of the subjects 
during the entire treatment session. 
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CONCLUSION
The findings of this study indicate that the treatment in 
both groups effectively improves the hip rotation ROM, 
instep, and front kick distance in football players with 
groin pain due to adductor injury. Though adding MET to 
the routine strengthening and stretching exercise regimen 
improved hip rotation ROM clinically and statistically, the 
improvement in the instep and front kick distance is only 
significant clinically, not statistically. Nevertheless, this 
clinical improvement suggests that MET can be added in 
treating groin pain among football players.  
Acknowledgment
The authors take the opportunity to thank all the 
participants of this study and the therapists who helped 
conduct this study. In addition, our special thanks to the 
Dean, Vice-Dean of Academic Affairs, Vice Dean of the 
Research and Scientific Activities, College of Applied 
Medical Sciences, Jazan University, Saudi Arabia, and the 
University of Hail, Saudi Arabia.
Ethical Considerations 
Institutional Review Board approval was obtained before 
starting the research work.
Conflict of Interest 
The authors have no conflicts of interest to report.
Source of support / Funding: The authors report no 
funding.
Presentations at a Meeting: Nil.
REFERENCES
[1] Ekstrand J, Gillquist J. Soccer injuries and their 

mechanisms: a prospective study. Med Sci Sport Exerc 
1983;15:267–270.

[2] Nielsen AB, Yde J. Epidemiology and traumatology of 
injuries in soccer. Am J Sports Med 1989;17:803–807.

[3] Feeley BT, Kennelly S, Barnes RP, et al. Epidemiology of 
National Football League training camp injuries from 
1998 to 2007. Am J Sports Med 2008;36:1597-1603.

[4] Tyler TF, Nicholas SJ, Campbell RJ, McHugh MP. The 
association of hip strength and flexibility with the 
incidence of adductor muscle strains in professional 
ice hockey players. Am J Sports Med 2001;29:124–128.

[5] Holmich P. Adductor related groin pain in athletes. 
Sports Med Arthrosc Rev 1997;5:285–291.

[6] Dvorak J, Junge A, Chomiak J, Graf-Baumann T, 
Peterson L, Rosch D, et al. Risk factor analysis for 
injuries in football players. Possibilities for a prevention 
program. Am J Sports Med 2000;28(5 Suppl): S69–74.

[7] Renstrom P, Peterson L. Groin injuries in athletes. Br J 
Sports Med 1980;14:30–36.

[8] Lovell G. The diagnosis of chronic groin pain in 
athletes: a review of 189 cases. Aust J Sci Med Sport 
1995;27:76–79.

[9] Davis JA, Stringer MD, Woodley SJ. New insights into 
the proximal tendons of adductor longus, adductor 
brevis and gracilis, British Journal of Sports Medicine 
2012;46:871-876.

[10] Ekstrand J, Gillquist J. The avoidability of soccer 

injuries. Int J Sports Med 1983;4:124–128.
[11] Arnason A, Sigurdsson SB, Gudmundsson A, Holme 

I, Engebretsen L, Bahr R. Risk factors for injuries in 
football. Am J Sports Med 2004;32(1 Suppl):S5–16.

[12] Emery CA, Meeuwisse WH. Risk factors for groin 
injuries in hockey. Med Sci Sports Exerc 2001;33:1423-
1433.

[13] Cowan SM, Schache AG, Brukner P, Bennell KL, 
Hodges PW, Coburn P, et al. Delayed onset of 
transversus abdominus in long-standing groin pain. 
Med Sci Sports Exerc 2004;36:2040-2045.

[14] Leetun DT, Ireland ML, Willson JD, Ballantyne BT, 
Davis IM. Core stability measures as risk factors for 
lower extremity injury in athletes. Med Sci Sports 
Exerc 2004;36:926-934.

[15] Holmich P, Uhrskou P, Ulnits L, Kanstrup IL, Nielsen 
MB, Bjerg AM. Effectiveness of active physical 
training as treatment for long standing adductor-
related groin pain in athletes: randomised trial. Lancet 
1999;353:439–443.

[16] Tyler TF, Nicholas SJ, Campbell RJ, Donellan S, 
McHugh MP. The effectiveness of a preseason 
exercise program to prevent adductor muscle strains 
in professional ice hockey players. Am J Sports Med 
2002;30:680–683.

[17] Zuluaga M. Sports physiotherapy: Applied science 
and practice. Melbourne: Churchill Livingstone; 1995.

[18] Hoelmich P. Adductor-related groin pain in athletes. 
Sports Med Arthroscopy 1997;5:285-291.

[19] Anderson K, Strickland SM, Warren R. Hip and groin 
injuries in athletes. Am J Sports Med 2001;29:521-
533.

[20] Orchard J, Marsden J, Lord S, Garlick D. Preseason 
hamstring muscle weakness associated with hamstring 
muscle injury in Australian footballers. Am J Sports 
Med 1997;25:81–85.

[21] Nitsure P, Welling A. Effect of gross myofascial release 
of upper limb and neck on pain and function in 
subjects with mechanical neck pain with upper limb 
radiculopathy- A clinical trial. Int J Dent Med Res. 
2014; 1(3):8-16. 

[22] O‟ Leary S, Falla D, Jull G. The relationship between 
superficial muscle activity during the cranio-cervical 
flexion test and clinical features in patients with 
chronic neck pain. Man Ther. 2011; 16(5):452-455. 

[23] Na Young Jo, Jeong Du Roh. The effect of Muscle 
Energy Technique [MET] for peroneal nerve palsy 
after normal delivery: A case report. J. Korean Obstet. 
Gynecol. 2016;29(4):46–56.

[24] Igor Tak,  Rob Langhout,  Bas Bertrand,  Maarten 
Barendrecht,  Janine Stubbe,  Gino Kerkhoffs,  Adam 
Weir. Manual therapy and early return to sport in 
football players with adductor related groin pain; 
a prospective case series. Physiother Theory Pract 
2018:11;1-10.

[25] Arnaaz Rusi Doctor and Ali Irani. Effects of Hip 
Adductor Strengthening on Performance in Football 
Players. Acta Scientific Orthopaedics 2019;2(11):26–



 Int J Physiother 2021; 8(3)              Page | 161

31.
[26] Simoneau GG, Hoenig KJ, Lepley JE, Papanek PE. 

Influence of hip position and gender on active hip 
internal and external rotation. J Orthop Sports Phys 
Ther 1998;28:158-164.

[27] Robert P. Pangrazi, Aaron Beighle. Chapter 25: 
Football.  Dynamic physical education for elementary 
school children. Nineteenth edition. Revised edition. 
Human Kinetics [2020]; Champaign, Illinois. Pg 632.

[28] Kinchington M. Groin pain: a view from below; the 
impact of lower extremity function and podiatric 
interventions. Aspetar Sports Med J 2013;2(3):360‑368.

[29] Hölmich P, Thorborg K, Dehlendorff C, et al. Incidence 
and clinical presentation of groin injuries in sub-elite 
male soccer. Br J Sports Med 2014;48:1245‑1250. 

[30] Werner J. UEFA injury study: a prospective study 
of hip and groin injuries in professional football 
over seven consecutive seasons. Br J Sports Med 
2009;43(13):1036‑1040. 

[31] Brukner P, Khan K. Brukner & Khan’s Clinical Sports 
Medicine. 4th Ed. Australia: McGraw-Hill Education. 
2013:558‑568.

[32] Chaitow L. Muscle energy techniques. 3rd ed. Elsevier 
health sciences. 2006.

[33] Chaitow L. Soft tissue manipulation: diagnostic and 
therapeutic Potential. Healing Arts Press:Vermont. 
2013:1-34.

[34] Nevin F, Delahunt E. Adductor squeeze test values 
and hip joint range of motion in Gaelic football 
athletes with longstanding groin pain. J Sci Med Sport 
2014;17(2):155‑159. 

[35] Talapalli Radhika, Sheth Megha Sandeep. Comparison 
of muscle energy technique and post isometric 
relaxation on hamstring flexibility in healthy young 
individuals with hamstring tightness. International 
Journal of Health and Rehabilitation Sciences 
2014;3(2):66-70.

[36] Kellis, Eleftherios and Athanasios Katis. Biomechanical 
characteristics and determinants of instep soccer kick. 
Journal of sports science and Medicine. 2007;6(2):154-
158.

[37] Ballantyne F, Fryer G, Mc Laughlin P. The effect of 
muscle energy technique on hamstring extensibility: 
the mechanism of altered flexibility. Journal of 
Osteopathic Medicine 2003;6(20):59‐63.


