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INTRODUCTION 

Lower extremity alignment has been speculated as a risk 

factor in lower limb injuries during sports activities. Previous 

studies have suggested that greater quadriceps (Q) angle [1] 

and rear foot angle [2] may be related to the incidence of joint 

injuries such as anterior cruciate ligament (ACL) tears and 

tibia stress fractures in an active population. However, the 

findings are often contradictory and there is no strong support 

for lower leg alignments and joint injuries being related. 

Therefore, the purpose of this study was to investigate the 

relationship between lower extremity alignments, such as Q 

angle and rear foot angle, and incidence and locations of joint 

injuries.  

 

METHODS 

For the study, 119 athletes (81 males:  176.1±6.7cm, 

70.7±9.0kg, 19. 2±1.2yrs and 38 females: 164.1±6.5cm, 

59.4±7.7kg, 18.9±1.0yrs) were recruited. Each athlete had 

participated in elite, college-level sports including badminton 

(10 males and 6 females), taekwondo (24 males and 12 

females), fencing (16 males and 8 females), gymnastics (13 

males and 12 females), and field hockey (18 males). For each 

athlete their history of major joint injuries, confirmed by 

certified medical professionals, was recorded using 

questionnaires.  

 

After the injury history for an athlete was documented, the Q 

angle of their right leg was measured with a goniometer from 

three anatomical locations on the lower leg; the anterior 

superior iliac spine (ASIS), patella center and tibial tuberosity. 

The angle between a line from the tibial tuberosity to the 

patella center and a line from the ASIS and the patella center 

was measured [3]. The rear foot angle was measured with a 

goniometer at the angle between the mid calcaneal line and 

mid Achilles line from the posterior view [4]. One tester 

conducted all the measurements. The reliability of the 

measurements was determined by an intraclass correlation 

coefficient (ICC) with Cronbach’s alpha model [3]. An 

independent t-test was conducted to determine the differences 

in Q angle and rear foot angle between a group of athletes who 

had sustained at least one major lower leg injury and a group 

of athletes who had been injury-free throughout their sport 

career. One way ANOVA test was also conducted to 

determine the differences in Q angle and rear foot angle 

between the different locations of joint injuries in a group of 

injured athletes. Significant levels were set at α = 0.05 using 

SPSS software (SPSS Inc., IL, USA).        

RESULTS  

An average Q angle of 10.21±3.52º (male: 9.61±3.45º, female: 

11.48±3.37º, p<.05) and an average rear foot angle of 

7.76±2.03º (male: 7.67±1.87º, female: 7.96±2.36º) were found 

in 119 athletes (Fig. 1). No differences in Q angle and rear 

foot angle between injured (n=65) and non-injured athletes 

(n=54) were found (Table 1). Furthermore, no differences in Q 

angle and rear foot angle were found between different 

locations of joint injuries in 65 injured athletes (Table 2).  

 

 
Figure 1:  Histograms of Q angle and Rear Foot Angle 

 

Table 1: Comparisons of Q angle and rear foot angle between 

injured and injury-free athletes. 

 Q angle (°) Rear Foot Angle (°) 

Previously Injured 

(n=65) 
10.36±3.21 7.80±2.24 

Never Injured (n=54) 10.08±3.72 7.73±1.85 

 

Table 2: Comparisons of Q angle and rear foot angle by the 

locations of joint injuries in 65 injured athletes. 

 Q angle (°) Rear Foot Angle (°) 

Foot/Ankle (M: 14, F: 11) 10.32±3.57 7.84±2.00 

Knee (M: 11, F:16) 10.05±2.86 7.95±2.48 

Hip/Back (M: 8, F: 2) 10.01±3.08 9.15±2.27 

Other  Joints (M: 8, F: 5) 12.02±3.89 8.13±2.55 

Athletes reported up to three major injuries during their career.        

M: male, F: female  

 

DISCUSSION AND CONCLUSIONS 

Our findings indicate that lower extremity alignments such as 

Q angle and rear foot angle may not be related to the incidence 

and locations of lower extremity injuries. However, this study 

was conducted retrospectively relying on athletes’ injury 

histories with a limited sample size. Therefore, a further 
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prospective investigation with a larger sample size and more 

homogenous group would be required to confirm whether 

lower extremity alignments are associated with joint injuries 

during sports activity.   
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