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The Study of Joint Hypermobility and Q Angle in Female Football Players 
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Abstract: Patellar alignment is commonly determined by the measurement of the quadriceps (Q) angle. The aim
of this study was to investigate the Q angle difference in female football players with and without joint
hypermobility. The prevalence of hypermobility in females with sport injuries also was studied. One hundred
and thirty female football players were examined for hypermobility and sport injury. According to the Beighton
scoring system, three groups (n=15) were formed and Q angle was measured in 45 individuals. Results showed
that the mean Q angle values in hypermobile athletes were significantly higher than non-hypermobile group
(p<0.05). The most common injury of anatomic site was lower extremity. In conclusion, the Q angle evaluation
among hypermobile individuals may have a prognostic value for probable knee pathologies that may appear
in the future. Therefore, specific musculoskeletal profiling and routine screening is needed.
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INTRODUCTION These factors include over training, imbalance training,

Football is one of the most popular sports worldwide. high stress competition, nature of skills and movement
Recently, the number of female football players has patterns, faulty technique, unsuitable equipment, facilities
increased in the world. Football is now a popular female and surface, primary malposture and maladaptation,
team sport played by approximately 40 million women in potentiality  of  overload  injury  and  maladaptation  and
over 100 countries all over the world. Despite the lack of specific musculoskeletal profiling and routine
perception that soccer is a relatively safe sport, it is screening [6].
considered as one of the most common causes of sport Joint hypermobility is a condition characterized by an
injuries among the youth. Numerous authors have excessive range of motion in joints and has been linked to
described incidence rates of soccer injuries among the some kind of musculoskeletal pain and osteoarthritis that
youth ranging from 2.3 to 6.4 injuries per 1000 athlete- may be developed in the future [7, 8]. Joint hypermobility
exposure hours[1]. It is an intermittent sport that uses occurs at an incidence of 4%-7% in general population     

walking, jogging, running and sprinting. Previous studies and women have been reported to demonstrate greater
have shown that football has a high injury rate and injury joint hypermobility than men [9]. This condition may lead
percentage [2]. Physical activity and work time will be lost to arthralgia associated with trauma or excessive use, to
in addition to substantial medical costs [3, 4]. The most soft tissue lesions, to recurrent dislocation, to low-grade
common injury mechanisms were tackling, running, being inflammatory arthritis, or to degenerative arthritis [9].
tackled, shooting, twisting and turning and jumping and When hypermobility becomes symptomatic, the
landing [2]. There are many factors that affect injury “hypermobility syndrome” is said to exist. Individuals
incidence. According to a classical model of injury with generalized joint hypermobility may be at an
prevention [5], the first step should be the investigation increased risk of sport-related injuries. Generalized joint
of the incidence of the injury with regard to the hypermobility has been proposed as a risk factor for
population of interest. Thereafter, it is necessary to injuries to the ankle, knee and shoulder joints [10]. The Q
identify the risk factors and injury mechanisms in order to angle is intended to provide some indication of the net
be able to introduce and establish adequate preventive lateral force applied to the patelafemoral joint by
intervention strategies. Finally, the intended prophylactic contraction of the quadriceps muscle. Normal values,
measures should be validated by repeating step one. gender differences and differences in the Q angle between

inappropriate warm up / strength and flexibility exercises,
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symptomatic and asymptomatic patients have been far as possible with the forearm supinated and the
repotted [11]. Both an in vitro experimental study and a shoulder  positioned  in  approximately  90°  of  flextion.
theoretical modeling study have shown that increasing Knee hyperextension was measured with the subjects in
the Q angle tends to increase the lateral patelafemoral supine  and  a bolster positioned under the distal tibia.
contact pressure, while decreasing the Q angle tends to The goniometer axis was positioned over the lateral joint
increase the medial patelafemoral contact pressure [9]. A line, the stationary arm aligned with the greater trochanter
stronger vastus lateralis pulls the patella laterally, and the movable arm aligned with the lateral malleolus.
resulting in a larger Q-angle, while a stronger vastus The measurement was recorded while the examiner applied
medialis  pulls  the  patella  medially,  resulting  in  a a posteriorly directed force to the anterior knee until
smaller Q-angle. Therefore, the Q-angle is an indicator of passive resistance was achieved. Subjects received a
the imbalance between components of the quadriceps score of 1 for each criterion met [15] and the total score
muscle [12]. ranging from 0 to 9 was recorded. The Beighton score of

Epidemiological data of injuries in female football at least 4 was considered as a joint hypermobility [9].
players are rare [13]. No study has so far investigated Three groups were formed randomly on the basis of the
joint hypermobility and Q angle in female football players. values that were obtained according to Beighton scoring
In this study, our primary aim was to investigate the Q system. Group 1 consisted of 15 individuals with a
angle difference between hyper mobile and non-hyper Beighton score of 0; and group 2, 15 individuals with a
mobile individuals. The other goals of this study were to Beighton score of 2, 3 and group 3, 15 individuals with a
determine the frequency of joint hypermobility in female Beighton score of = 4. Q angle of these selected 45
football players and to investigate the prevalence of sport individuals were goniometrically measured in upright
injuries in this population. positions. The Q angle is defined as the angle between a

MATERIALS AND METHODS tendon attachment site on the tibial tubercle and a second

One hundred and thirty female football players superior iliac spine on the pelvis when the knee is fully
volunteered to participate in this study. All subjects extended [16]. All measurements were performed in
played at the club level and at least had 4 years of athletic laboratory of Physical Education and Sport Sciences
history. After informed consent was obtained, the Faculty of Guilan University. The examiner who performed
subjects' age, height, activity history and injury history Q angle measurements did not know to which group each
were recorded. The recognition of joint hypermobility individual belonged. Results were expressed as mean
rested on the ability of the person to perform a series of ±SD. The mean Q angles among the groups were
passive joint maneuvers and was assessed using the compared by an ANOVA test. Differences were accepted
Beighton and Horman joint mobility index [14]. Each as significant at p=0.05.
participant was assessed for trunk flextion, for left and
right fifth finger hyperextension (=90°), elbow RESULTS
hyperextension (=10°), thumb opposition (ability to touch
forearm) and knee hyperextension. Trunk flextion was Mean age, height, weight, athletic history and
examined by asking participants to touch the floor with Beighton score of the participants are listed in Table 1.
the palms of their hands while keeping their knees Frequencies and percentage of the established Beighton
extended. For fifth finger extension, the participants used scores are shown in Table 2. The rate of joint
the thumb of their opposite hands to stabilize the fifth hypermobility (Beighton score of 4 or more) was found as
metacarpal while the index finger of the opposite hand 46.7% in this population. The most common injuries were
gently extended the fifth metacarpophalangeal joint as far contusions (32%), sprains (25%), strains (17%) and
as possible without pain. Thumb opposition was tendinitis (9%). According to body regions, 52%
assessed by asking the participants to stabilize the distal belonged to the lower extremity, 27% to the head and
portion of their forearm with their opposite hand, while the neck, 11% to the upper extremity and 9% to the trunk. The
thumb of the stabilizing hand passively abducted the most common injury sites in lower extremity were ankle
thumb towards the volar aspect of the forearm while and knee. The results of ANOVA test showed a
flexing  the  wrist.  Elbow  hyperextension  was  performed significant difference between group 1 and 3 in terms of
by asking the subjects to actively extend their elbow as the mean Q angle measurement (p=0.05) (Table 3).

line connecting the center of the patella and the patellar

line connecting the center of the patella and the anterior
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Table 1: Characteristics of subjects (N=130)

Variable Mean SD

Age (yr) 23.30 3.60 athlete with joint hypermobility are important to be
Height (cm) 166.05 5.75

Weight(kg) 60.88 5.58

Beighton score 2.80 2.54

Athletic experience 5.42 3.50

Table 2: Frequencies of Beighton score values of all subjects

Beighton N Frequency (%)

0 15 11.5

1 22 16.9

2 22 16.9

3 10 7.6

4 15 11.5

5 12 9.2

6 20 15.3

7 14 10.7

8 0 0

9 0 0

total 130 100

Table 3: The results of ANOVA and Post Hoc Tests ANOVA

Sum of Squares df Mean Square F Sig.

Between Groups 177.644 2 88.822 12.261 .000

Within Groups 304.267 42 7.244   

Total 481.911 44    

Post Hoc Tests Dependent Variable: Q Test: Scheffe

group group Mean difference Std. Error Sig.

1 2 -2.46667 .98282 .053

 3 -4.86667 .98282 .000*

2 1 2.46667 .98282 .053

3 -2.40000 .98282 .062

3 1 4.86667 .98282 .000*

2 2.40000 .98282 .062

DISCUSSION

In this study, the prevalence of hypermobility was
46.7%. The high general joint laxity score may be a
valuable  indicator  of  potential  risk   in   athletes  [17].
Our  results  also  showed that the rate of ankle injuries
was higher in athletes with general joint hypermobility
than in athletes with normal joint mobility. Previous
investigations indicated that greater knee laxity and
generalized joint laxity are more prevalent in adolescent
girls than in their male counterparts [8]. Decoster et al.
found that ankle injuries in athletes with hypermobility

were 26% higher than in athletes with normal joint
mobility [18]. The demands placed on the joints of an

considered prospectively, because the joints generally
may tolerate repetitive activity better than tasks requiring
stabilization. Athletes with joint hypermobility also may
develop compensatory mechanisms such as premature
recruitment of hip muscles, when faced with ankle
perturbation. These athletes, particularly females, face
greater risk than other athletes for developing
halluxvalgus deformity, because correlation between
hypermobility and increased first metararsal-phalangeal
angles has been found [17]. Uhorchak et al. reported that
female athletes with greater passive joint restraint
indicated by generalized joint laxity greater than one
standard deviation of the mean, had increased risk of ACL
injury [19]. Similarly, Daneshmandi and Saki found that
general joint laxity was higher in female athletes with ACL
injury than in non-injured athletes [20]. Dynamic knee
stability is affected by both passive (ligamentous) and
active (neuromuscular) joint restraints [8]. In general, the
passive joint restraints are not readily modifiable by
nature. Flexibility training may offer some potential for
modification to the passive restraint system [17]. 

The finding of ANOVA test showed a significant
difference between group 1 (Beighton score of 0) and
group 3 (Beighton score of =4) in Q angle. As a result of
our study, the Q angle values were found to be greater in
individuals who had higher Beighton scores. The primary
cause of joint hypermobility is ligamentous laxity [21].
Therefore, the Q angle value may be expected to be higher
in hypermobile individuals. This situation may lead to
more knee symptoms and pathologies in future life. 

Q-angle has been found to influence lower extremity
kinematics. Alteration in the Q-angle changes the pattern
of stress experienced by the patella cartilage [22] and
thereby is the precursor to many knee injuries. Imbalance
of components of the quadriceps muscle, which is
inserted on the patella, can displace the patella, thereby
effectively altering the Q-angle. Hart et al. [23] found that
fatigue of the lumbar paraspinal muscles reduced vastus
lateralis activation. Noakes [24] suggested that a pronated
foot due to hypermobile feet could be implicated in knee
problems. Because the Q-angle is formed between the
vectors for the combined pull of the quadriceps femoris
and the patella tendon [25], the strength of the quadriceps
muscle is important. As for the Q angle, the lack of
agreement within the literature as to what might be
considered its “pathologic” limits is problematic. Some
researchers regard Q angles greater than 20° to be
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pathologic, while others have suggested that values as prognostic value for probable knee pathologies which
low as 10°-14° are problematic in females [9]. This lack of
consensus may be due in part to the absence of a
standardized measurement position [26]. Methods often
differ with respect to whether the subject is standing or
supine. 

We observed that the most common injury sites in
lower extremity were ankle and knee. A possible reason
for the vulnerability of the ankle to injury is its close
proximity to the ball, which is the focus of activity in this
sport. Therefore, the chances of ankle injury are highest
when dribbling, shooting and tackling. Previous studies
also showed that non-body contact is a primary
mechanism of injury. Hawkins and Fuller [27] reported that
injuries caused by non-body contact (59%) were more
prevalent than injuries caused by body contact (41%).
There seems to be a difference between male and female
players in the body parts most often injured, the former
having more ankle injuries and the latter having more knee
injuries. The results of the National Collegiate Athletic
Association [28] show that the three most commonly
injured body parts for male players were ankle (20%),
upper leg (17%) and knee (15%) and those for female
players were knee (24%), ankle (21%) and upper leg (16%).
Lindenfeld and Schmitt [29] found that the most
commonly injured body part of male and female indoor
soccer players were the ankle (23%) and the knee (23%)
respectively. Hawkins et al. [30] suggested that the knee
is very susceptible to injury from large forces produced
by kicking the ball. It also is the centre of the lever arm of
the leg, so it is susceptible to greater forces being
transmitted from the trunk through the hip and from the
ground through the foot and ankle. 

Because Q angle is a composite measure of pelvic
position, hip rotation, tibial torsion, patella and foot
position, future research should focus on these variables.
In addition, our subject number was relatively small.
Future studies with a large scale, different sports, different
age groups and activity levels are needed.

CONCLUSION

Joint hypermobility is an important factor in
musculoskeletal pathologies. Q angle measurements may
be partially definitive to reveal the relation between knee
pain and joint hypermobility. Correlation between joint
hypermobility and Q angle measurements proportionally
with increasing Beighton score values was determined.
Thus, it can be suggested that evaluation of Q angle
measurement among  hypermobile  individuals  may  have

may appear in future. Clinically, this has implication for
both preseason screening and clinical treatment of
subjects or patients and corrective and prevention
program from coaches is needed. Therefore, it may be
appropriate to individualize training programmes for injury
prevention as it is already recommended for other training
contents-for example, conditioning training.
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