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Abstract: Recent study was performed to determine relationship between Q angle and knee injury prevalence in 70 elite
volleyball players (35 male and 35 female, age of 26.43 + 3.56 years old and volleyball background of 7.32 + 1.23 years) with no
musculoskeletal pathology that influence the Q angle. Participants fulfilled contest form and injury prevalence was collected by
standard Australian injury questionnaire. The Q-angle was measured using a universal Goniometer with the subject in the erect
weight-bearing position. Injury prevalence was reported 12.52%, 11.89%, 11.53% and 11.25% in right and left knee in male and
female respectively. Mean average and standard deviation of Q angle was 12.34 + 2.36° for right and 12.48 + 2.62° for left leg.
Results of pair t-test showed no significant differences between right and left Q angle in male and female but independent t test
showed significant differences between right legs in male and female as well as left. Significant relationship was determined
between Q angle and injury prevalence using chi-square tests.
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trainers. Actually, it is a clinical measure of the alignment of
the quadriceps femoris musculature relative to the alignment
of the underlying skeletal structures of the pelvis, femur and
tibia [8, 9]. First, Brattstrom (1964) described Q angle as an
angle formed between the ligamentum patellae and the
extension of the line formed by the quadriceps Femoris
muscle resultant force with apex at the patella. The value of
the Q angle is dependent on the relative positions of the ASIS,
center of patella (CP) and the tibial tuberosity (TT), the three
bony points used to measure it. The Q angle has come to be
accepted as an important factor in assessing knee joint
function [10]. An increase in the Q angle beyond the normal
range is considered indicative of extensor mechanism
misalignment, and has been associated with was
Patellofemoral pain syndrome, knee joint hyper mobility, and
patellar instability [11, 12]. It has also been suggested that an
abnormal Q-angle may also influence neuromuscular
response and quadriceps reflex response time, an Aetiological
factor in patella femoral pain syndrome [13].

1. Introduction

Volleyball is considered as one of the most exciting sports
with more than 150 countries as the member of FIVB and
approximately 200 million professional players all over the
world [1]. Although In volleyball two teams are separated by
net and it’s considered as a non-contact game, it seems that
injury prevalence should be low, but fast movement, forceful
jumping and landing as well as game’s position of players
introduce it as a high rate injury sport [2]. Studies show that
injury prevalence pattern in volleyball is repetitive and similar
between males and females [2-5]. The most prevalent
volleyball injuries are knee and shoulder overuse injuries as
well as ankle sprain [6]. The knee joint is a complex synovial
joint of the condylar variety stabilized by ligaments and
muscles. Almost 50% of musculoskeletal injuries in volleyball
are reported in knee joint [7]. The quadriceps angle (Q angle)
is an important parameter to assess patellofemoral mechanics
and is thus of great interest to clinicians as well as sport
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The role of Q angle in assessing lower-extremity injuries in
sports has been documented [14]. There is a paucity of
literature about the Q angle in Iranian populations, especially
in elite athletes playing certain sport fields. The purposes of
this study are threefold. First, to determine bilateral variability
of Q angle, second analyzing significant differences in the
Q-angle and third to determine relationship between Q angle
with knee injuries in professional elite male and female
volleyball players of Iran.

2. Methods

The subjects for the study were normal healthy volunteers
and elite volleyball players of Iran national team. The
procedure was explained for subjects who then signed an
informed consent form. Ethical clearance for the study was
obtained from the Institutional Ethical Review Board (IERB)
and the procedures were executed according Helsinki
Declaration (1957). A total of 70 subjects (35 males and 35
females) with the age of 26.43 £ 3.56 years old and volleyball
background of 7.32 & 1.23 years were included in the study. In
order to collect knee injuries Australian Standard Sport injury
questionnaire including anatomical position of injury, injury
type and injury severity were fulfilled by participants. Any
subject with a history of the following conditions was
excluded from the study: 1) Fracture of the lower limb,
chronic knee pain, dislocation of the patella and spinal cord
pathology with lower limb involvement. 2) Anterior or
re-tropatellar pain when performing at least two of the
following activities: ascending stairs, being seated for long
periods, upon squatting, kneeling or jumping. 3) Any history
of surgery on the knee, clinical evidence of meniscal injury,
ligamentous instability and patellar tendinitis.

2.1. Measurement of the Q Angle

To ASIS

Figure 1. lllustration of Q -angle measurement method.

Data collection required one testing session lasting
maximum 20 minutes per participant.
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The measurement of the Q angle was performed with the
subject supine and keeping the pelvis square. The legs were
extended at the knee joint with the quadriceps muscle relaxed.
The feet were placed in a position of neutral rotation, such
that the toes were pointing directly upwards and the feet were
perpendicular to the resting surface. The following bony
landmarks were marked with a marker pen: ASIS, CP and
centre of the TT. The outline of the patella was drawn with a
marker pen, after palpating the borders and making sure that
the skin was not stretched in doing so. The CP was defined as
the point of intersection of the maximum vertical and
transverse diameters of the patella. The point of maximum
prominence was defined as the centre of the TT. A line was
drawn from the CP towards the ASIS using the straight edge
of a measuring tape. Another line joined the centre of the TT
and the CP. The second line was extended upwards. The
angle formed between the above two lines was defined as the
Q angle and was measured with a Goniometer (Figure 1).

2.2. Statistical Analysis

The mean and standard deviation were determined for the Q
angle values for males and females. To determine variability
between left and right leg in males and females, differences
between right leg of males and females as well as left leg of
males and females and also differences between Q angle and
knee injuries, Paired t-test, independent t-test and chi-square
test was performed respectively in male and female. All
statistical analysis was performed using SPSS version 18.0 for
Windows (p < 0.05).

3. Results

Table 1 shows values of Q angle in all subjects with respect
to right and left leg as well as gender differences. The average
Q angle value of all subjects was 12.34 + 2.36. The mean
values were found to be higher in females (14.29 + 1.88) as
compared to males (10.35 £ 1.45).

Table 1. Q angle values of left and right legs in elite volleyball players.

Parameter  subjects (n) Right (mean + SD) Left (mean + SD)
All (n=70) 12.34£2.36 12.48 £2.62

Q angle Male (n = 35) 10.78 + 1.45 10.35+1.87
Female (n =35) 14.39+1.88 14.38 £ 1.65

Results of paired sample t-test are shown in table 2.
According to this table no significant differences were
observed between right and left legs in male and female
volleyball players. This table somehow investigates
asymmetry of Q angle between dominant and non-dominant
leg in which Q angle is symmetric in both male and female.

Table 2. Paired sample t-test of Q angle in right and left leg in elite volleyball
players.

Parameter T df Sig.
Left male-Right male 1.67 34 0.71
Left female-Right female 1.54 34 0.63

Table 3 shows results of independent t-test of male and
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female volleyball players with respect to symmetric lower
limbs. Significant differences were observed between right
legs of male and female as well as left lower limbs.

Table 3. Independent t-test of Q angle in male and female in elite volleyball.

Parameter t df sign
Left male "

Q angle Left Female 3.54 68 0.000
Right Male "

Q angle s el 423 68 0.000

*significant differences p<0.05

Collected injuries showed that knee injuries are of the most
prevalent anatomical position prone to injuries in right and left
knee of male and female 12.52%, 11.89%, 11.53% and 11.25%
respectively.

knee injury prevalence
12.52%

11.89%

11.25%

Left

Right
Male

Figure 2. Knee injury prevalence in male and female due to right and left leg.

Right Left
Female

Result of chi-square tests showed significant relationship
between Q angle and injury prevalence in right and left leg in
both groups of male and female (Table 4).

Table 4. Pearson chi-square tests of Q angle and knee injury prevalence in
elite volleyball players.

Value Sig.

Pearson chi-square 12.45% 0.001

*significant differences p <0.05

4. Discussion

The purposes of this study are threefold. First, to determine
bilateral variability of Q angle, second analyzing significant
differences in the Q-angle and third to determine differences
between Q angle knee injuries in professional elite male and
female volleyball players of Iran. Though numerous studies
on the Q angle have been conducted worldwide, relatively few
of them have focused on its bilateral variability. Minor
bilateral variations of bodily structures are a rule rather than an
exception. However, significant differences warrant closer
scrutiny. Hahn and Folds pang were among the first
investigators to study of the bilateral variability in the Q angle
[14]. Some studies have documented similar bilateral
variations [9, 15-17]. Showing that the mean Q angle on the

right side was greater than that on the left [14, 15, 17] and in
some others Q angle was more on the left as compared to the
right [9, 16]. In only two of the studies were these differences
significant [15, 16]. In the present study the mean Q angle was
greater on the right side as compared to the left but this
difference was not statistically significant (Table 3).

There were significant differences between Q angles in
right leg of male and female as well as left knee.

Women have consistently been found to have larger Q
angles than men and are more often affected by patellofemoral
problems [18-21]. This is possibly due to an increased pelvic
width, shorter femur length, or femoral neck anterversion [12,
22]. Some investigators have found that Q angles greater than
15" for men and 20" for women are more commonly
associated with pathological conditions of the Patellofemoral
joint [23, 24].

A woman’s wider hips create a more pronounced angle
between the pelvis and the knee (called the quadriceps angle
or Q-angle) because the femur (thigh bone) is positioned at a
more oblique angle than the femur of a man [25]. A large
Q-angle causes the knee bone (patella) to be more off center
from the tibia (shin bone). Tracking of the patella against the
femur is dependent on direction of the force produced by the
quadriceps. With a wide Q-angle, there is more lateral
movement of the patella as the quadriceps contract, which can
put female runners at a greater risk for knee injuries than male
runners. A larger Q-angle can also put women at a mechanical
disadvantage when running.

Finally significant differences between Q angle value and
knee injuries were found in both male and female groups.
Perhaps it could be explained through force applied on knee
during forceful jumping and landing in volleyball
performances. The Q angle represents the resultant force of
the quadriceps Femoris muscle group on the patella relative to
the alignment of the patellar ligament [26, 27]. The Q angle
creates a lateral force vector on the patella and predisposes the
patella to lateral displacement during activation of the
quadriceps [28]. The magnitude of this lateral force vector and
the tendency for lateral displacement of the patella are
believed to increase as the Q angle increase [29]. An increase
in the Q angle may also cause an increase in pressure between
the patella and the underlying lateral femoral condyle during
activation of the quadriceps, perhaps it will be a good
predictor for knee injuries specially sports with various
jumping and landing [27].

5. Conclusion

According to high intensity nature of volleyball movement
as well as anatomical structure of knee complex, there are
great concerns about knee injuries prevalence in volleyball.
Results of this article would be beneficial for volleyball
players which are at great risk of knee injuries because of high
impact forces resulting from forceful jumping and landing. It
is recommended to volleyball coaches and players to pay
attention in evaluating Q angle values with respect to gender
and dominant leg to find out whether athletes are susceptible
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to knee injuries. More researches are needed to investigate
other risk factors in knee injuries in volleyball players.
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