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Abstract
The aim of this study is to compare according to different positions the mean right and left knee Q angle of footballers
and wrestlers. In this study, found the female soccer and wrestlers mean age 20.51 ± 3.47 years, height 165.43 ± 4.82
cm, weight 58.23 ± 5.18 kg. Male soccer and wrestlers has with mean age 21.30 ± 3.45 years, height 173.28 ± 5.45 cm,
weight 65.66 ±5.73 kg. One-way ANOVA, Student t, and Duncan post hoc test were used for statistical analysis. In this
study, found that the mean right and left knee Q angles of male athletes were 15.08 ± 1.79°and 14.49 ± 1.82°for the
standing position, 14.26 ±1.84°and 13.29 ±1.82°for the supine position.
The mean right and left knee Q angles of Female athletes were 18.11 ±1.32°and 17.90 ±1.35°for the standing position,
17.52 ± 1.36°and 16.82 ± 1.29°for the supine position. In this study, were found abnormal results. The difference
between the Q angle values of footballers and wrestlers was found to be statistically significant (p <0.001). The Q angle
values for male soccer players were found 15.35 for standing right Q angle and 15.12 degrees for standing left Q angle
and same values 14.80 and 13.86 degrees in the male wrestlers. Q angle values for women footballers were found 17.32
decrees for standing right Q angle and 17.22 degrees for standing left Q angle, and same values 18.90 and 18.58 degrees
in the women wrestlers. Standing and supine Q angle values of Wrestlers in both men and women were found to be
wider than the Q angle values of soccer athletes (p<0.001). The right Q- angle values of the athletes in the standing and
supine position were found higher than the left Q-angle values (p <0.05).
Conclusion: The Q angles were within the normal range for footballers and wrestlers. In standing positions Q angle is
higher than from supine positions Q angle. Athlete's sex, pelvic width, tibia and femur length and dominant foot may
increase the quadriceps Q angle.
Keywords: Q angle, soccer, wrestling
1. Introduction
The Q angle is the angle subtended by the intersection of a line drawn from the anterior superior iliac spine to the
Centre of the patella and another line connecting the Centre of the patella to the Centre of the tibia tuberosity
(Grelsamer et al.,2005). Q-angle is defined as measure of lower limb alignment that represents the resultant force
orientation of the quadriceps muscles acting on the patella in the anterior plane (Himmen and Crossley, 2007). The
mean of 15 degrees is accepted as “Q” angle value in sedentary people, 14 degrees for men and 17 degrees for women
(Reider, 2001). Normal Q angle is 13 degrees for sedentary males and 18 degrees for sedentary females (Heggannavar
et al., 2016). It is thought that when the Q angle exceeds the limit of 15-20 degrees, this causes disorders in the extensor
mechanism of the knee and causes patellofemoral pain with the tendency of patella to slide to the lateral (İmamoğlu et
al., 1995; Kishalı et al, 2004). In addition to causing knee injuries, Q angle is also reported to be affected by a great
number physical factors and postural defects (Eliöz et al, 2015; Yılmaz et al., 2017). Kopuz et al., (1995) in a study, was
concluded that sports might be effective on the external pelvic measurements. Deformities in the legs; brackets leg, X
leg, asymmetric leg, increased Q angle can be counted. These can indirectly disrupt the aesthetic appearance. This is
especially important for women. Although people who perform regular sports may have a more uniform body posture
and appearance than sedentary people (Yamak et al., 2018), increased Q angle may have a negative effect. There is a
wide variety of parameters on the body image. The positive effect of sports and arts education area is indicated
(İmamoğlu and Demirtaş, 2017). It has been stated that even the colors of garments create perceptual differences due to
their effects on individuals (Yamaner and İmamoğlu, 2018). For example, clothes can close the shape of the legs. For
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example, white color means pure being, peacefulness and good character. It represents calm, relaxed and inner peace
(Imamoglu, 2010; Imamoglu 2011; Imamoglu and Demirtas, 2017). Therefore, normale Q angles of footballers and
wrestlers can increase the feeling of good be beautiful indirectly, except for injuries. Change in the Q angle affects the
mechanical knee joint and the knee joint is susceptible to musculoskeletal disorders. In addition, changes in Q angle
over time leads to inefficiency mechanical knee extensor mechanism, inhibition and weakness of the quadriceps
(Levangie and Norkin, 2011). Any alteration in line that increases Q-angle is thought to increase the lateral force on the
patella such that a wider Q-angle increases the lateral pull of the quadriceps femoris muscle on the patella and increase
the power patellofemoral disorders (Heidari, 2011).
Tibia and femur length, pelvis with, sex, dominant foot and shape of the feet may affect the Q angle (Kıshal et al., 2004).
Letafatkar et al. (2013) showed a significant relationship between flat foot deformity and larger Q angle with anterior
knee pain and larger Q angle with the flat foot deformities. Ilahi and Kohl, (1998) reported that Q angle and leg length
difference of the lower limb are main factors related to injuries caused by overuse. Q angle is responsible for
transmitting pressure from pelvis to legs. Q angle has been estimated to be about 10 degrees in male and 15 degrees in
female. If this angle deviates from its normal position, in addition to causing disorders in patellofemoral function, it
may be a risk factor for ankle injuries (Moghadam et al., 2017). Ghiasi et al., (2009) in on wrestlers study, found
malignment lower extremity (i.e. a decrease or an increase in Q-angle which shows genu varum and genu valgum in
freestyle wrestlers) was an important factor for knee ligament and meniscus injury. Q angle is measure of the alignment
of the quadriceps femoris musculature relative to the alignment of the underlying skeletal structures of the pelvis, femur
and tibia. A larger in the Q angle beyond the normal range is considered indicative of extensor mechanism misalignment.
Q angle's high has been associated with was Patellofemoral pain syndrome, knee joint hyper mobility, and patellar
instability. It has also been suggested that an abnormal Q-angle may also influence neuromuscular response. In this case
is quadriceps reflex response time, an Etiological factor in patella femoral pain syndrome. The role of Q angle has taken
into account in assessing lower-extremity injuries in athletes (Fatahi et al., 2017). Women have consistently been found
to have larger Q angles than men. They are more often affected by patellofemoral problems. This is maybe due to an
increased pelvic width, femoral neck ante version, or shorter femur length. Some result have showed that Q angles
greater than 15" for men and 20" for women. This situation is more commonly associated with pathological conditions
of the Patellofemoral joint (Emami et al., 2007, Fatahi et al., 2017).
In this study, was to search Q angle between the soccer athletes and wrestling athletes and to determine the relationship
between these parameters.
2. Method
The study was conducted on footballers and wrestlers. Participants were between 17 and 26 years of age. Of these, 97
are female (55 footballers and 42 wrestlers) and 181 are Male (96 footballers and 85 wrestlers). The right legs of the
participants had dominant. Soccer and wrestler ahtletes has no background of lower limp injury or dysfunction. The
right and left knee angles of athletes were measured when the knee and hip were in full extension. Measure has been
first in the supine and then in the standing positions. Before measurements, the borders of patella, the tibias tuberosity
and the anterior superior iliac spine were located by careful handling. A specially modified goniometer which had a
shorter arm 10 cm was used and a longer arm 60 cm. The fulcrum of the goniometer was put down on the center of
patella; the longer arm was directed to the anterior superior iliac spine and the shorter arm tibias tuberosity. The Q-angle
in degree was measured as the angle formed at the intersection of the two lines (Losina et al., 2013). The participations
were instructed to keep Quadriceps muscles and relaxed as possible. Right and left Q angle measurements were
recorded in degrees. All measurements were taken by the same person. The diameter measurements were taken by
Holtain type anthropometric equipment. The length and circumference measurements were taken by tapeline spaced 1
mm. Differences in Q angles and physical characteristic between male soccer and female soccer athletes, male wrestlers
and female wrestling athletes were determined using one-way ANOVA and Duncan post hoc. According sex is
comparisons between athletes were made using Student’s t- test. Correlation coefficients were see to examine the
relationship between Q angle and Physical characteristic of athletes. The level of significance was at p<0.001 and
p<0.005.
3. Results
In table 1, comparison of physical characteristics’ and Q angles of male and female soccer and wrestling athletes are
shown. In table 2, comparison of physical characteristics and Q angles of male and female athletes are shown. In table 3,
comparison of right and left Q angles of all Athletes are shown. In Table 4, are shown the correlation coefficients
between Q Angles and Physical Characteristics of Athletes.
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Table 1. Comparison of physical characteristics’ and Q angles of soccer and wrestling athletes
Variables

Male soccer
(n=96)
(x sd)

Female soccer
(n=55)
(x sd)

Body height (BH);
(cm)
Body weight (BW),
(kg)
Body mass Index
(BMI),(kg/m2),
Age (years)
Sports age (SA),
(years)
Standing right Q
angle (StRQ), (0)

173.12
 165.42 2.21
2.31
67.95  3.42 60.22 4.52
22,71 3.10

Male wrestling
(n=85)
(x sd)
173.44  3.22

Female
wrestling
(n=42)
(x sd)
165.44  3.23

F

Summary
Duncan test

74.17**

71.37  6.17

60.24  6.07

41.14**

22,12 2.17

23,85 3.90

22,13 2.78

9,84**

20.28  4.90
11.21  3.09

20.35  2.39
6.79 3.68

22.32  3.99
9.72  3.32

20.67  3.98
9.45 3.8

8.51**
32.37**

15.35  2.02

17.32  2.11

14.80  2.10

18.90  0,11

57.22**

Standing left Q angle 15.12  2.57
(StLQ) (0)

17.22  2.52

13.86  2.81

18.58  2.14

61.62**

Supine right Q angle 14.82  1.70
(SupRQ), (0)

17.01  1.34

13.69  1.81

18.03  1.08

62.49**

Supine left Q angle 14.12  2.59
(SupLQ),(0)

16.25  2.47

12.45  2.76

17.38  2.09

77.01**

Femur
length 48.27 3.82
(FL),(cm)
Tibia
length 41.38  3.12
(TL),(cm
Bi
trochanteric 28.12  1.03
Diameter (BD), (cm)

48.14  4.16

47.79  3.72

45.10  3.69

9.06**

40.38  3.57

41.62  3.37

39.03  3.11

10.30**

27.16  1.04

29.33  1.29

28.14  1.22

14.23**

Femur bi condylar 8.33  0.58
Diameter (FD),(cm)
Thigh circumference 54.56  4.69
(TC),(cm)
Calf circumference 35.77  2.08
(CC), (cm)

7.67  0.60

8.61  0.70

7.97  0.73

15.12**

52.31  4.62

51.37  4.52

53.22  4.60

7.56**

33.96  2.09

36.55  2.35

34.77  2.10

12.46**

SM>SF, WF
WM>SF, WF
SM>SF, WF;
WM>SF, WF, SM
SM>SF, WF;
WM>SF, WF, SM
WM>SM, SF,WF
SF<WF, WM, SM;
SM>SF, WF,WM
WF>WM,SF,S;
SF>WM,SM;
SM>WM
SM>WM, SF>SM,
WM;
WF>WM, SF, SM
SM>WM;
SF>WM, SM;
WF>WM, SF,SM
SM>WM;
SF>WM, SM;
WF>WM, SF,SM
WM>WF; SF>WF;
SM>WF
SM>SF,
WF;
WM>SF, WF
SF>WF, SM, WM;
WF<WM;
SM<WM
SM>SF,
WF;
WM>SF,WF,SM
WF>WM;
SM>WM,SF
SM>SF,WF;
WM>SF,WF

*p<0.05 and **p<0.001, X: Mean Sd: Standard deviation
SM: Male soccer

SF: Female soccer WM: Male wrestling WF: Female wrestling

Table 2. Comparison of physical characteristics and Q angles of male and female athletes

BH (cm)
BW (kg)
Age (years)
SA (years)
StRQ (0)
StLQ (0)
SupRQ (0)
SupLQ (0)
FL (cm)
TL (cm
BD (cm)
FD (cm)
TC (cm)
CC (cm)

*p<0.05

Male (n = 181)
(x sd)
173.28  5.45
65.66  5.73
21.30  3.45
10.47  2.58
15.08  1.79
14.49  1.82
14.26  1.84
13.29  1.82
48.03  3.11
41.50  1.23
28.73  1.32
8.47  0.72
52.97  4.12
36.16  2.13

Female (n = 97)
(x sd)
165.43  4.82
58.23  5.18
20.51  3.47
8.12  2.48
18.11  1.32
17.90  1.35
17.52  1.36
16.82  1.29
46.62  4.15
39.71  3.98
27.65  2.15
7.82  0.45
52.77  3.32
34.37  1.84

and **p<0.001

97

of

t
16.52**
11.02**
2. 7*
3.11*
-13.14**
-11.95**
-12.86**
-13.64**
3.11*
4.77*
2.40*
5.98**
0.23
4,72*
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Table 3. Comparison of right and left Q angles of all Athletes (n=278)
Variables

Mean

Standard deviation

t

StRQ (0)

16.60

1.12

3.41*

StLQ (0)

16.20

1.09

SupRQ (0)

15.88

1.13

SupLQ (0)

15.05

1.44

3.27*

*p<0.05
Standard deviation
Table 4. The Correlation coefficients between Q Angles and Physical Characteristics of Athletes
Variable

r

Variable

r

StRQ - TC

0.1427*

StLQ - FL

-0.1525*

StLQ - TC

0.1718*

StRQ - TL

-0.2547**

StRQ - CC

-0.1841*

StLQ - TL

-0.2265**

StLQ - CC

-0.2156**

SupRQ - TL

-0.2487**

SupRQ - CC

-0.1913**

SupLQ - TL

-0.2748**

StLQ - CC

-0.2225**

StRQ - BD

-0.2198**

StRQ - StLQ

0.9412**

StLQ - BD

-0.2195**

SupRQ - SupLQ

0.9435**

StRQ - BD

-0.2376**

StRQ - SupRQ

0.9719**

SupLQ - BD

-0.2839**

StLQ - SupLQ

0.9254**

StRQ - BW

-0.3164**

StLQ - SupRQ

0.9198**

StLQ - BW

-0.3342**

StLQ - SupLQ

0.9120*

SupRQ - BW

-0.3360**

StRQ - FD

-0.2849**

SupLQ - BW

-0.3722**

StLQ - FD

-0.2986**

StRQ - BW

-0.4368*

SupRQ - FD

-0.2852**

StLQ - BH

-0.4524**

SupLQ - FD

-0.2927**

SupRQ - BH

-0.4528**

StRQ - FL

-0.1723*

SupLQ - BH

-0.4892**

*p<0.05

and **p<0.001

Q angle decrees
20

18.11

17.52

17.9

16.82

15
10

15.08

14.49

14.26

13.29

5
0
Standing right Q
angle

Standing left Q
angle
Male

Supine right Q
angle

Supine left Q angle

Female

Graphic 1. The right and left Q angle for the standing and supine position
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4. Discussion
In this study, participants were between 17 and 26 years of age. Esmaeili et al., (2015) in a study Q angle greater than
15 degree were defined as high Q angle and Q angle 15 degree or less were defined as low Q angle based on the finding.
Normal mean values for the Q-angle are 13.5 degrees in standard healthy subjects between 18 and 35 years of age.
Comparatively, Female have a larger mean Q-angle than Male (Females: 15.8˚and Males: 11.2˚), (Horton and
Hall,1989 ). Imamoğlu et al., (1995) in a study, was found the mean Q angle of female students and male students at
supine position 15.90 and 12.930. On the other hand Q angle of female and male students at standing position were
16.920 and 13.910 respectively. Kishali et al,(2004) in a study, showed that the mean right and left knee Q angle of male
soccer were 13.82o and 13.02o for the supine position, 15.15o and 14.42o for standing position. Again, the mean right
and left knee Q angle of female soccer were 16.04o and 15.44 for the supine position, 16.52o and16.08o for standing
position. It were male wrestlers Q angle 12.69o and 11.85o for the supine position, 13.80o and 12.96o for standing
position. Again, the mean right and left knee Q angle of female wrestlers were 17.06o and 16.57o for the supine position,
18.0o and 17.40 o for standing position.
In this study, the Q angle values for male soccer players were found 15.35 degrees for standing right Q angle and 15.12
degrees for standing left Q angle. The Q angle values female wrestling athletes were values 14.80 and 13.86 degrees in
the male wrestlers. Q angle values for female soccer players were found 17.32 decrees for standing right Q angle and
17.22 degrees for standing left Q angle. Same Q angle was values 18.90 and 18.58 degrees in the women wrestlers. Q
angles value were similar to results of Kishali et al (2004). Standing and supine Q angle values of soccer players in both
male and female were found to be little than the Q angle values of wrestling athletes. Mohamed et al., (2017) in a study,
found concluded that, flat foot deformity may resulted in increasing Q angle. By in Moghadam et al., (2017) a study
was found a significant statistical correlation between increased Q angle with ankle sprain. These normal results in our
study indicate that there were no flat foot deformity and sprain in the athletes. In a study the results a significant
correlation was found between Q angle and ankle sprain in women who player in the University basketball league in
America (Steinberg and Picconatte, 2007). In that case, the athletes are also more vulnerable to sprains.
The literature clearly illustrates that women, on average, have larger Q angles than men do (Livingston and Mandigo,
1999). Teikeira at al.,(2008) showed a bigger normal of Q angle in female when compared to male subjects. Lower Q
angles are associated with taller subjects, and, because men are generally taller than women, they tend to have slightly
lower Q angles. Although women have a wider pelvis in the traditional sense, the anterior superior iliac spine in women
is no more lateralised than in men (Grelsamer et al., 2005). Hsu et al (1990) the differences ranged from 3°to 4.6°, a
difference which appears insignificant when judged against the inaccuracy of a standard protractor. In Grelsamer study
(2005), using a long protractor it found an absolute difference of 2.3°between men and women. Kishali et al, (2005) in
a study, showed that the mean right and left knee Q angle of male athletes were 14.47o and 13.69o for the supine position,
13.25o and 12.44o for standing position. Again, the mean right and left knee Q angle of female athletes were 17.28o and
16.90o for the supine position, 16.57o and16.12o for standing position. In this study, found mean right and left knee Q
angles of male athletes 15.08 ± 1.79°and 14.49 ± 1.82°for the standing position, 14.26 ± 1.84°and13.29 ± 1.82°for
the supine position, and while those of female athletes were 18.11 ± 1.32°and 17.90 ± 1.35°for the standing position,
17.52 ±1.36°and 16.82 ±1.29°for the supine position.
When literature was reviewed, it was reported that the changes in Q angles differed based on the rate and intensity of
physical activity and athletes who with more intense training programs showed lower results and it was stated that the
results were associated with biomechanical factors such as femur length and pelvic length (Yılmaz et al.,2017).
Showing that the mean Q angle on the right side was greater than that on the left and in some others Q angle was more
on the left as compared to the right (Fatahi et al., 2017). In this study, the right Q- angle values of the athletes in the
standing and supine position were found higher than the left Q-angle values (p <0.05).
Many sports medicine experts have linked a wider pelvis to a larger Q (quadriceps) angle, which is the angle at which
the femur (upper leg bone) meets the tibia (lower leg bone), (Quinn, 2018). Yılmaz et al., (2017) in a study, was found
that Q angles of female athletes varied in terms of different branches, while some physical parameters such as sports age,
femur length and pelvic width were found to have direct or indirect influences on Q angle. Kishali et al., (2017) in a
study, For total athletes, in the supine and standing position the tibia length, body weight and height showed a negative
correlation with right and left Q angles. Femur bi condylar diameter, trochanter diameter and calf circumference showed
a negative correlation with Q angles. In total athletes, while positive correlation was found between thigh circumference
and both Q angles in the standing position, significant correlation was found not in the supine position. In this study,
was found for total athletes, in the supine and standing position the tibia length, body weight and height showed a
negative correlation with right and left Q angles (p<0.001). Femur bi condylar diameter, trochanter diameter and calf
circumference showed a negative correlation with Q angles (p<0.001). In total athletes, while positive correlation was
found between thigh circumference and both Q angles in the standing position (p<0.05), significant correlation was
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found not in the supine position (p>0.05). It means this result the Q angle increases with the load increase on
Quadriceps femoris muscle, ligaments, genu and patella.
Parallel to study by Domingues et al (2005), found no significant statistic difference between groups for male right knee, male
left knee, female right knee and female left knee. In a study, reported the mean difference in Q angle for men in the supine as
opposed to the standing position was 0.9°while the mean difference in Q angle for women in the supine as opposed to the
standing position was 1.2 degrees (Woodlands and Francis, 1992). On average, this angle is three degrees greater in women
than in male (17 degrees average for female compared with 14 degrees for male). It is thought that this increased angle places
more stress on the knee joint, as well as leading to increased foot pronation in women, (Quinn, 2018).
Activity level of the athletes, their branches, race, and factors affecting muscular power or tendon and joint stability
were among the disrupt factors that should be evaluated in future studies along with other effective factors in knee,
ankle, and pelvis zone (Moghadam et al., 2017). In this study, was found right and left Q angle average difference for
men in the standing position 0.210 and if 0.70 the supine position. In Females, the right and left Q angle difference for
the standing position was found 0.590 and if 0.970 for the supine position (Graphic 1). In this study, the angle of the
right foot Q is higher than the angle of the left foot Q. Soccer players hit the ball with the right foot and keep the right
foot of the wrestlers ahead, which means their feet are more dominant and more used. Eliöz et al. (2015) and Yılmaz et
al (2017) in studies, it was stated that high Q angle can be reduced by regular exercise and sports. According to this
study, exercise is thought to increase Q angle. We can say that especially during childhood and with heavy exercises
may be effective in increasing Q angle.
5. Conclusion
The Q angles for soccer and wrestling athletes were within the normal range. In addition, in standing positions Q angle
was found higher than from supine positions Q angle. Athlete’s sex, tibia and femur length, and pelvic width, dominant
foot may increase the quadriceps Q angle.
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