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Incidence of Decreased Hip Range of Motion in Youth
Soccer Players and Response to a Stretching Program:
A Randomized Clinical Trial
Jacqueline Vieira de Castro, Karina Costa Machado,
Kelly Scaramussa, and João Luiz Ellera Gomes
Context: After years of focusing on the management of anterior cruciate ligament (ACL) injuries, the most
common soccer-related injuries, the orthopedic community has concluded that soccer players have a wide
range of variation in joint biomechanics and has thus started to focus research efforts on the morphological
factors that might contribute to ACL trauma. One such factor is decreased hip-rotation range of motion
(ROM), which may be due to compensatory musculoskeletal changes occurring in response to longstanding soccer practice since childhood. Objective: This study sought to assess decreased hip rotation and the
influence of stretching exercises on the behavior of the hip joint in players of the youth soccer categories
of a Brazilian soccer team. Design: Randomized clinical trial. Setting: University hospital. Patients: 262
male soccer players. Interventions: Subjects were randomly allocated into 2 groups—control or a stretching
program. Main Outcome Measures: Subjects were reassessed after 12 wk. Results: The findings suggest that
hip-rotation ROM decreases over the years in soccer players. In the study sample, adherence to a stretching
program improved only external hip-rotation ROM in the nondominant limb. Conclusion: Playing soccer
can restrict rotation ROM of the hip, and adherence to stretching exercises may decrease the harmful effects
on the hip joints.
Keywords: hip-rotation range of motion, youth sports, constrained hip joints
After years of focusing on the management of anterior cruciate ligament (ACL) injuries in soccer players,1–4
the orthopedic community began to take into account
that, despite similar athletic training, soccer players
have individually distinct body types and constitutions.5–10 Studies then started to focus on the morphological factors6,8,11–13 that might contribute to ACL trauma.
Recent research has found a strong association between
soccer and decreased hip-rotation range of motion
(ROM), which has often been considered a significant
risk factor.6,14–16 However, no actions have been proposed
for the management of these consequences or prevention
of their effects.
Constrained hip joints tend to increase torsional
strain on the knee.15,17,18 Two possibilities may account
for this: First, after a traumatic event that leads to ACL
rupture, the athlete attempts to exert an additional force
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at the level of the knee that is capable of counteracting
the excess rotational torque brought about by functional
impairment of the hip joint.15,19 The second possibility
involves the development of a mechanism that is able to
detect and, if possible, correct restrictions in hip-joint
motion, thus preventing ACL tears.9,20,21
Systematic involvement in the sport of soccer is
associated with musculoskeletal changes that, despite
their slow onset and gradual development, can decrease
performance or even prematurely end a promising
athletic career.6,22–25 It is often assumed that playing
soccer tends to have a negative impact on flexibility.22–24 Although there is no consensus on the matter,
comparative studies have suggested that continuous
practice of this sport is associated with development
of below-average joint mobility compared with that of
nonathletic persons.6,22,24
The current study was prompted by our belief that a
progressive decline in flexibility occurs with continuous
involvement in the sport of soccer. We sought to assess
decreased ROM in soccer players and determine the
stage of body development at which this decrease begins
or starts to pose a risk to the athlete.6,7,14,23 We then
propose specific stretching exercises for the hip-rotator
groups, designed to aid in maintenance or restoration of
hip ROM.26–28
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Methods
Design
This work was based on a previous article by the same
authors published in 2008,6 which demonstrated an
association between decreased hip-rotation ROM and the
incidence of ACL ruptures in soccer players.
The study was carried out in 2 stages. Stage 1 consisted of a cross-sectional study of 216 athletes with the
objective of assessing internal and external hip-rotation
ROM in youth soccer players age 10 to 18 years. Stage
2 consisted of an unblinded, randomized clinical trial
designed to assess the effect of a specific program of
stretching exercises on hip-rotation ROM over a 12-week
period. The study was originally designed as a blind
trial. However, although attempts were made to blind
the investigator for the assessments, the study involved a
population of children and adolescents, who often questioned why some of them were doing and others were not
doing the stretching exercises and ended up disclosing
their groups, which resulted in significant unblinding.
Thus, we found it prudent to consider the investigator
not blinded to group.

Participants
The study sample comprises the youth soccer system
of a professional soccer team from Porto Alegre, State
of Rio Grande do Sul, Brazil, which is subdivided into
8 age-specific youth categories: under-10 (n = 34),
under-11 (n = 29), under-12 (n = 23), under-13 (n = 30),
under-14 (n = 30), under-15 (n = 27), under-17 (juvenile)
(n = 39), and under-18 (junior) (n = 23), for a total N =
235. The study design was approved by the local institutional review board, and all athletes (or their parents,
as appropriate) provided written informed consent. The
inclusion criterion was being part of one of the previously mentioned youth categories. The sole criterion
for exclusion was a history of pelvic, hip, pubic, or

Figure 1 — Stretching exercise 1.

knee injury. All eligible athletes were then assessed
for hip ROM according to a previously published
protocol.6

Procedures
For anthropometric assessment of the hip, subjects were
placed supine with the hip and knee flexed at 90°,29,30 and
the external and internal rotation of both lower extremities were measured with a conventional goniometer by
2 examiners, who acted alternately as the examiner or
assistant (helping the athlete position himself on the
table). Participants were then randomized into 2 groups,
intervention and control, using the PEPI (Computer
Programs for Epidemiologists) version 4.0 software
package. Players in the intervention group took part in
specific stretching exercises 3 times/wk, 1 session at a
time, as part of their regular training program (3 sets of
30 s each stretch). Subjects were instructed to force as
far as they were able to go without pain. Stretches were
performed sequentially, without pause.
Active stretching exercises were designed with an
emphasis on improving flexibility in the muscles involved
in internal and external rotation of the hip (Figures 1–4).
The exercise program was implemented by the athletic
trainers of each youth category, all of whom have bachelor’s degrees in physical education. All trainers first
underwent specific theoretical and practical training
and were then given a DVD of the proposed exercise
program and a printout with step-by-step photographs
of each stretching exercise.23 Even though a dominant
leg was determined in each athlete as the leg used to
kick the ball, the same exercise protocol was employed
for both legs.
After 12 weeks of the stretching-exercise program,
which coincided with the end of the regular season, the
athletes in both groups once again underwent measurement of hip rotation to determine whether any differences
in hip mobility had occurred from baseline.

Figure 2 — Stretching exercise 2.

Figure 3 — Stretching exercise 3.

Figure 4 — Stretching exercise 4.
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Statistical Analyses
Quantitative variables were expressed as mean and SD,
and categorical variables, as relative frequencies.
One-way and 2-way analysis of variance (ANOVA)
for repeated measures and Student t test were used for
analysis of within- and between-groups differences. In
both groups, the magnitude of effect was evaluated using
effect sizes, which were calculated with the following
formula:
(M1 – M2)/σ
where M1 and M2 represent the mean values before and
after intervention, respectively, and σ12 corresponds to
the pooled SD. The significance level was set at P < .05.

Results
The study sample comprised 262 athletes of the youth
categories of a professional soccer team. Of these, 27
joined the team after the start of the assessment period;
hence, 235 were left in the sample. Nineteen players
were automatically excluded due to hip or knee injury.
Therefore, the final sample included 216 athletes for
comparison of hip-rotation ROM across the several youth
categories.
Mean age was 13.3 ± 2.7 years (range 9–19 y). Mean
length of time participating in sport was 6.6 ± 3.3 years.
Mean length of time playing soccer in the club where
the study was carried out was 3.2 ± 2.1 years. The distribution of athletes across categories was similar, with
each category accounting for approximately 12% of the
sample. Comparison of ROM among categories yielded
significant differences in all parameters assessed (P <
.001). Mean internal rotation of the hip was 20.9° ± 5.7°,
lowest in the under-17 (14.4° ± 3.4°), under-18 (18.9°
± 7.1°), and under-14 (19.5° ± 2.1°) categories. Mean
external rotation was 36.5° ± 6.9°, lowest in the under18 (30.9° ± 6.7°), under-17 (33.3° ± 6.5°), and under-14
(33.6° ± 5.9°) categories.
On comparative assessment of decreased hip-rotation
ROM in the right and left lower limbs, the mean sum of
hip rotation on the right was 58.9° ± 11.7°. The lowest
means were found in the under-17 (49.7° ± 9.7°), under18 (50.9° ± 12.5°), and under-14 (53.5° ± 8.5°) categories.
The mean sum of hip rotation on the left side was 55.9° ±
11.7°, also lowest in the under-17 (45.8° ± 9.4°), under-18
(48.8° ± 14.5°), and under-14 (52.7° ± 9.6°) categories.
Mean total rotation (internal and external in both
lower extremities) was 57.4 ± 11.1° and again was lowest
in the under-17 (47.8° ± 9.1°), under-18 (49.9° ± 13.3°),
and under-14 (53.1° ± 8.2°) categories.
For the next stage of the study, the 216 athletes
were randomly allocated into 2 groups (intervention and
control), for 108 athletes in each group. However, during
this stage of the study, 54 athletes were cut from the team
and consequently excluded from the study (45 from the
intervention group and 9 from the control group), for a
final sample of 162 athletes. Thus, the stretching and

control groups comprised 63 and 99 players, respectively. Cutting players from teams is a common practice
in soccer clubs. The greater sample loss observed in
the intervention group was probably random, and the
number of analyses remained relatively large and did not
invalidate the results.
Within- and between-groups differences were analyzed. Within-group comparisons showed statistically
significant differences in all hip-ROM parameters in
the intervention group. The effect sizes of intervention
were weak (mean internal rotation) to moderate (all other
parameters; Table 1). Statistically significant differences
in all hip-ROM parameters were also found in the control
group. Effect sizes were weak (mean internal rotation and
sum of rotation on the right side) to moderate (all other
parameters; Table 1).
On between-groups comparison, the intervention
group was found to have larger effect sizes for practically
all parameters except mean internal rotation. Nevertheless, no between-groups differences were statistically
significant.
Further analysis of the study groups (stretching
exercises vs control) taking into account limb dominance
for comparison between baseline and postintervention
findings revealed differences on between-groups and
within-group comparison. Within-group comparison
showed statistically significant differences in practically
all hip-ROM measurements, except internal rotation on
the nondominant side, in the intervention group. The
effect sizes of intervention on variables for which a
significant difference was detected ranged from weak
(internal rotation on the dominant side, external rotation
on the nondominant side, sum of hip rotation on the nondominant side, and total rotation) to moderate (external
rotation on the dominant side and sum of hip rotation
on the dominant side). The largest effect size (moderate
effect) was seen on the dominant side (Table 2).
In the control group, statistically significant differences from baseline also occurred on the dominant
side (internal rotation, external rotation, and sum of hip
rotation) and in overall rotation measurements. Effects
were weak (internal rotation on the dominant side, sum of
rotation on the dominant side, total sum of hip rotation) to
moderate (external rotation on the dominant side). Therefore, the effect sizes of changes detected in the control
group were also larger for the dominant limb (Table 2).
Between-groups analysis taking limb dominance
into account showed stronger effects in the stretching
group for all parameters of rotation ROM. Nevertheless,
the between-groups difference was only statistically
significant for external rotation of the dominant limb.
In other words, hip ROM increased significantly on the
nondominant side in athletes allocated to the intervention
group, whereas no such increase occurred in the control
group (Table 2).
Comparison of the collected data showed a weak to
moderate positive effect on hip ROM between the first
and second assessments. All measurements were obtained
after training, before players could cool off.

Table 1 Between-Groups Comparison of Range of Motion (°),
Baseline Versus Postintervention, Mean ± SD
Variable

Baseline

12-week follow-up

P

SES

mean internal rotation

21.8 ± 6.1

23.4 ± 5.4

.015

0.28

mean external rotation

36.1 ± 6.5

42.7 ± 6.8

<.001

0.99

sum right lower extremity

59.6 ± 11.6

66.2 ± 10.9

<.001

0.62

sum left lower extremity

56.4 ± 12.2

65.9 ± 10.2

<.001

0.85

total

58.0 ± 11.4

66.1 ± 10.4

<.001

0.74

mean internal rotation

20.2 ± 5.9

21.8 ± 5.1

.002

0.29

mean external rotation

36.3 ± 7.5

41.4 ± 6.8

<.001

0.71

sum right lower extremity

58.4 ± 12.5

63.7 ± 11.2

<.001

0.45

sum left lower extremity

54.6 ± 12.4

62.6 ± 10.7

<.001

0.69

total

56.5 ± 11.9

63.2 ± 10.7

<.001

0.59

Stretching group (n = 63)

Control group (n = 99)

Stretching vs controla
Mean internal rotation

.948

Mean external rotation

.226

Sum right lower extremity

.473

Sum left lower extremity

.395

Total

.396

Abbreviations: SES indicates standardized effect size (<0.6, weak; 0.6–1.2, moderate; >1.2, strong).
aP = group × time interaction.

Discussion
At the start of this study, we had no clear understanding
of the etiology of decreased hip ROM in this population
of athletes. Whether this condition was the result of
preexisting morphological abnormalities or partially or
wholly due to longstanding soccer practice (since childhood) remained to be seen.6,22,24,31
Prior studies have shown that, as time goes by,
restrictive changes in the hip joint may worsen, with
minor musculoskeletal abnormalities progressing to
potential hip dysfunction, slowly aggravating joint
restriction and limiting mobility.6,21–25,31 This gradual,
progressive restriction thus jeopardizes athletic performance and may keep young soccer players from elite
competition.26,31
Although hip-rotation ROM is not used as an objective parameter for transition from youth to older categories, our findings suggest that a natural selection process
occurs when athletes with a more constrained hip do not
perform as well as their peers without this characteristic.
This “natural selection” was most evident in the transition
or promotion of players from the under-17 to the under-18

104

category, when a high number of unsatisfactorily performing athletes from the main team were dismissed and
replaced with a selected, smaller group from different
clubs. This rearrangement pushes up the average hip
ROM to a level higher than the average of the previous
group, as is easily verified by the fact that the worst mean
hip-ROM measurements were obtained in the previous
level. On the other hand, in this new group, new athletes
from the under-18 category (the highest-age-based tier
in the youth soccer pyramid before the professional
category) had mean hip-ROM measurements similar to
those found in the categories meant for younger athletes.
This finding corroborates our theory that there is a natural
exclusion factor in the selection of athletes believed to
be promising soccer talents, as the only change in the
teams was their being joined by new players—there were
no changes in training. This suggests that decreases in
rotation ROM of the hip may act as a factor that keeps
athletes from making it into the professional leagues.6,21,23
In this randomized clinical trial, participants in the
intervention group followed a program of stretching
exercises meant to improve flexibility of the external and
internal hip rotators as a means of facilitating acquisition
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Table 2 Between-Groups Comparison of Range of Motion (°), Baseline Versus Postintervention,
Subanalysis of Dominance, Mean ± SD
Variable

Baseline

12-week follow-up

P

SES

internal rotation, dominant limb

21.7 ± 6.1

23.7 ± 5.5

.003

0.34

external rotation, dominant limb

36.0 ± 7.7

42.3 ± 7.3

<.001

0.84

internal rotation, nondominant limb

22.8 ± 5.6

23.2 ± 5.6

.521

0.07

external rotation, nondominant limb

40.8 ± 6.9

43.0 ± 6.9

.005

0.32

sum of rotation, dominant limb

57.8 ± 12.1

66.0 ± 10.5

<.001

0.73

sum of rotation, nondominant limb

63.6 ± 10.4

66.1 ± 10.6

.022

0.24

total

60.7 ± 10.3

66.1 ± 10.4

<.001

0.52

internal rotation, dominant limb

19.8 ± 6.3

21.7 ± 5.2

.001

0.33

external rotation, dominant limb

37.3 ± 8.3

42.0 ± 7.2

<.001

0.61

internal rotation, nondominant limb

21.5 ± 5.5

21.8 ± 5.5

.241

0.05

external rotation, nondominant limb

40.1 ± 7.6

40.8 ± 7.0

.107

0.10

sum of rotation, dominant limb

57.1 ± 12.6

63.8 ± 11.0

<.001

0.57

sum of rotation, nondominant limb

61.7 ± 11.3

62.6 ± 10.9

.082

0.08

total

59.4 ± 10.9

63.2 ± 10.7

<.001

0.35

Stretching group (n = 63)

Control group (n = 99)

Stretching vs

controla

internal rotation, dominant limb

.989

external rotation, dominant limb

.259

internal rotation, nondominant limb

.883

external rotation, nondominant limb

.050

sum of rotation, dominant limb

.383

sum of rotation, nondominant limb

.136

total

.199

Abbreviations: SES indicates standardized effect size (<0.6, weak; 0.6–1.2, moderate; > 1.2, strong).
aP = group × time interaction.

or maintenance of arthrokinematics and osteokinematics.
The current literature is inconclusive as to the end effects
of stretching. Some authors maintain that stretching
increases articular ROM. According to this hypothesis,
the greater the flexibility of the athlete, the lower the
incidence of injury. Nevertheless, other dogmas dispute
the alleged effects usually ascribed to stretching exercises.
Those studies have shown that, contrary to popular belief
and practice, stretching is followed by a decline rather
than an improvement in muscle performance. This somewhat paradoxical scenario gives rise to the main research
question of this study: whether stretching exercises for
these specific muscle groups are of any benefit to this
population of athletes.23,26–28,30 However, this seems to

be the only option, as landing-posture training may be
beneficial in some modalities of sport29 but is certainly of
very limited applicability to soccer because shifting and
rotating the upper body are common elements of feints or
fakes in the game. Even though stretching exercises were
done in a non-weight-bearing manner, they could result
in more flexible muscle fibers and, consequently, in less
leverage force from the knee to the pelvis in a weightbearing rotatory maneuver. This is a purely theoretical
approach, as no dynamic laboratory studies have been
able to provide definitive answers yet.
During the intervention period (stage 2 of the
study), sample loss, because some individuals were cut
from the team, may have affected representativeness,
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characterizing selection bias. However, this is an uncontrollable factor, because cutting players from teams is
a common practice in soccer clubs. Furthermore, the
greater sample loss observed in the intervention group was
probably random, and the number of analyses remained
relatively large and did not invalidate the results.
Another relevant finding was a slight increase in
hip-rotation ROM in the intervention group compared
with the control group. Only moderate gains in rotational mobility were observed on the nondominant side.
Although statistically significant, these differences in
hip-ROM parameters between groups were not clinically
significant. We believe that continuing the stretchingexercise program trialed in this study for longer than 12
weeks may lead to greater gains in hip-rotation ROM of
real clinical significance.
According to our findings, hip ROM decreases
gradually with each year of soccer playing. The greatest movement restriction was measured in the under-17
category. However, this trend did not hold for the highest
tier of youth soccer before promotion to the professional
leagues (the under-18 category); this finding is justified
by club-selection practices.

Conclusion
From the cross-sectional portion of this study, we
conclude that the greatest degree of hip-rotation ROM
restriction is found among the longest-tenured athletes.
From the randomized clinical trial stage, we conclude that
adherence to a program of specific stretching exercises
may be able to prevent muscle restrictions in the hip that
decrease hip-joint ROM. In this sample, our specifically
designed stretching program had a weak to moderate
statistical effect, despite the brief study period. Again,
we believe that longer exposure to the proposed exercise
program could have produced more relevant effects. Further studies should be conducted to test this hypothesis.
Acknowledgments
The authors would like to thank Sport Club Internacional de
Porto Alegre, Porto Alegre, Brazil, for placing their squad and
locker rooms at our disposal for the purposes of this study.

References
1. Biau DJ, Tournoux C, Katsahian S, Schranz PJ, Nizard RS.
Bone-patellar tendon-bone autografts versus hamstring
autografts for reconstruction of anterior cruciate ligament:
meta-analysis. BMJ. 2006;332(7548):995–1001. PubMed
doi:10.1136/bmj.38784.384109.2F
2. Ellera Gomes JL, Palma HM, Becker R. Radiographic findings in restrained hip joints associated with ACL rupture.
Knee Surg Sports Traumatol Arthrosc. 2010;18(11):1562–
1567. PubMed doi:10.1007/s00167-010-1175-4
3. Shimokochi Y, Shultz SJ. Mechanisms of noncontact anterior cruciate ligament injury. J Athl Train. 2008;43(4):396–
408. PubMed doi:10.4085/1062-6050-43.4.396

4. Yunes M, Richmond JC, Engels EA, Pinczewski LA.
Patellar versus hamstring tendons in anterior cruciate
ligament reconstruction: a meta-analysis. Arthroscopy. 2001;17(3):248–257. PubMed doi:10.1053/
jars.2001.21242
5. Ellenbecker TS, Ellenbecker GA, Roetert EP, Silva RT,
Keuter G, Sperling F. Descriptive profile of hip rotation
range of motion in elite tennis players and professional
baseball pitchers. Am J Sports Med. 2007;35(8):1371–
1376. PubMed doi:10.1177/0363546507300260
6. Gomes JL, de Castro JV, Becker R. Decreased hip range
of motion and noncontact injuries of the anterior cruciate
ligament. Arthroscopy. 2008;24(9):1034–1037. PubMed
doi:10.1016/j.arthro.2008.05.012
7. Kettunen JA, Kujala UM, Raty H, et al. Factors associated with hip joint rotation in former elite athletes. Br J
Sports Med. 2000;34(1):44–48. PubMed doi:10.1136/
bjsm.34.1.44
8. Loudon JK, Jenkins W, Loudon KL. The relationship
between static posture and ACL injury in female athletes.
J Orthop Sports Phys Ther. 1996;24(2):91–97. PubMed
9. Meister K, Talley MC, Horodyski MB, Indelicato PA,
Hartzel JS, Batts J. Caudal slope of the tibia and its relationship to noncontact injuries to the ACL. Am J Knee
Surg. 1998;11(4):217–219. PubMed
10. Uhorchak JM, Scoville CR, Williams GN, Arciero RA, St
Pierre P, Taylor DC. Risk factors associated with noncontact injury of the anterior cruciate ligament: a prospective
four-year evaluation of 859 West Point cadets. Am J Sports
Med. 2003;31(6):831–842. PubMed
11. Reilly T, Bangsbo J, Franks A. Anthropometric and physiological predispositions for elite soccer. J Sports Sci. 2000;
18(9):669–683. PubMed doi:10.1080/02640410050120050
12. Alentorn-Geli E, Myer GD, Silvers HJ, et al. Prevention of non-contact anterior cruciate ligament injuries in
soccer players: part 1: mechanisms of injury and underlying risk factors. Knee Surg Sports Traumatol Arthrosc.
2009;17(7):705–729. PubMed doi:10.1007/s00167-0090813-1
13. Alentorn-Geli E, Myer GD, Silvers HJ, et al. Prevention
of non-contact anterior cruciate ligament injuries in soccer
players: part 2: a review of prevention programs aimed to
modify risk factors and to reduce injury rates. Knee Surg
Sports Traumatol Arthrosc. 2009;17(8):859–879. PubMed
doi:10.1007/s00167-009-0823-z
14. Ibrahim A, Murrell GA, Knapman P. Adductor strain and
hip range of movement in male professional soccer players.
J Orthop Surg (Hong Kong). 2007;15(1):46–49. PubMed
15. Reiman MP, Bolgla LA, Lorenz D. Hip functions influence
on knee dysfunction: a proximal link to a distal problem.
J Sport Rehabil. 2009;18(1):33–46. PubMed
16. Shimokochi Y, Ambegaonkar JP, Meyer EG, Lee SY, Shultz
SJ. Changing sagittal plane body position during singleleg landings influences the risk of non-contact anterior
cruciate ligament injury. Knee Surg Sports Traumatol
Arthrosc. 2013;21(4):888–897. PubMed doi:10.1007/
s00167-012-2011-9
17. Chaudhari AM, Andriacchi TP. The mechanical consequences of dynamic frontal plane limb alignment for

Decreased Hip ROM in Athletes   107

18.

19.

20.

21.

22.

23.

24.

non-contact ACL injury. J Biomech. 2006;39(2):330–338.
PubMed doi:10.1016/j.jbiomech.2004.11.013
Fuss FK, Bacher A. New aspects of the morphology and
function of the human hip joint ligaments. Am J Anat.
1991;192(1):1–13. PubMed doi:10.1002/aja.1001920102
Souryal TO, Moore HA, Evans JP. Bilaterality in anterior
cruciate ligament injuries: associated intercondylar notch
stenosis. Am J Sports Med. 1988;16(5):449–454. PubMed
doi:10.1177/036354658801600504
Houck JR, Duncan A, De Haven KE. Knee and hip angle
and moment adaptations during cutting tasks in subjects
with anterior cruciate ligament deficiency classified as noncopers. J Orthop Sports Phys Ther. 2005;35(8):531–540.
PubMed
Nonaka H, Mita K, Watakabe M, et al. Age-related changes
in the interactive mobility of the hip and knee joints: a
geometrical analysis. Gait Posture. 2002;15(3):236–243.
PubMed doi:10.1016/S0966-6362(01)00191-6
Engebretsen AH, Myklebust G, Holme I, Engebretsen
L, Bahr R. Prevention of injuries among male soccer
players: a prospective, randomized intervention study
targeting players with previous injuries or reduced function. Am J Sports Med. 2008;36(6):1052–1060. PubMed
doi:10.1177/0363546508314432
Junge A, Dvorak J. Soccer injuries: a review on incidence
and prevention. Sports Med. 2004;34(13):929–938.
PubMed doi:10.2165/00007256-200434130-00004
Manning MR, Levy RS. Soccer. Phys Med Rehabil Clin
N Am. 2006;17(3):677–695, vii. PubMed doi:10.1016/j.
pmr.2006.05.004

25. Woodford-Rogers B, Cyphert L, Denegar CR. Risk factors for anterior cruciate ligament injury in high school
and college athletes. J Athl Train. 1994;29(4):343–346.
PubMed
26. Amiri-Khorasani M, Abu Osman NA, Yusof A. Acute effect
of static and dynamic stretching on hip dynamic range of
motion during instep kicking in professional soccer players. J Strength Cond Res. 2011;25(6):1647–1652. PubMed
doi:10.1519/JSC.0b013e3181db9f41
27. Henricson AS, Fredriksson K, Persson I, Pereira R,
Rostedt Y, Westlin NE. The effect of heat and stretching
on the range of hip motion. J Orthop Sports Phys Ther.
1984;6(2):110–115. PubMed
28. Zakas A, Galazoulas C, Grammatikopoulou MG, Vergou
A. Effects of stretching exercise during strength training
in prepubertal, pubertal and adolescent boys. J Bodyw Mov
Ther. 2002;6(3):170–176. doi:10.1054/jbmt.2001.0275
29. Boone DC, Azen SP. Normal range of motion of joints in
male subjects. J Bone Joint Surg Am. 1979;61(5):756–759.
PubMed
30. Roach KE, Miles TP. Normal hip and knee active
range of motion: the relationship to age. Phys Ther.
1991;71(9):656–665. PubMed
31. Drawer S, Fuller CW. Propensity for osteoarthritis and
lower limb joint pain in retired professional soccer players. Br J Sports Med. 2001;35(6):402–408. PubMed
doi:10.1136/bjsm.35.6.402

Copyright of Journal of Sport Rehabilitation is the property of Human Kinetics Publishers, Inc. and its content
may not be copied or emailed to multiple sites or posted to a listserv without the copyright holder's express
written permission. However, users may print, download, or email articles for individual use.

