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Research Paper
Comparing Lower Limb Joint Angles in Basketball 
Players With Dynamic Knee Valgus Deficiency in 
Different Positions

Purpose: Past research supports the hypothesis that the position of basketball players affects 
their susceptibility to injury; however, there is disagreement among researchers regarding which 
positions are at greater risk of injury. The current study compares the lower limb joint angles in 
basketball players with dynamic knee valgus deficiency across different positions.

Methods: In this study, 27 basketball players with dynamic knee valgus deficiency were 
purposefully selected in three groups as follows: Guards (mean age=19.77±2.68 years, mean 
height=1.77±0.04 cm, and mean weight=63.40±5.10 kg), forwards (mean age=20.22±2.90 
years, mean height=187±0.04 cm, and mean weight=76.80±2.94 kg ) and centers (mean 
age=22.33±3.27years, mean height=1.99±0.04 cm, and mean weight=98.84±18.42 kg), within 
the age range of 16 to 26 years. The anthropometric characteristics of the players, including 
height, weight, shoulder width, hip width, anterior superior iliac spine distance, lower limb 
length, Q angle, knee width, and ankle width, were measured. To evaluate the lower limb angles 
in the sagittal and frontal planes, imaging was performed using two digital cameras at a distance 
of 366 cm and a height of 105 cm relative to the subject, and the subjects performed three 
countermovement jumps. The analysis was conducted using the Kinovea software. To compare 
the mean variables of the study, mixed-design analysis of variance (2×3), one-way analysis of 
variance, and the Bonferroni post hoc tests were utilized. All hypothesis tests were conducted at 
a significance level of  P≤0.05.

Results: There was no significant difference in the initial contact angle of the hip joint (P=0.537), 
maximum hip flexion (P=0.891), initial contact angle of the knee joint (P=0.264), maximum 
knee flexion (P=0.321), initial contact angle of the ankle joint (P=0.116), and maximum ankle 
flexion (P=0.393) among the three groups. Additionally, there was no significant difference in the 
initial contact angle of the knee joint in dominant (P=0.059) and non-dominant (P=0.490) legs, as 
well as in the maximum knee flexion in dominant (P=0.872) and non-dominant (P=0.552) legs.

Conclusion: No significant differences were observed in the lower limb joint angles among the 
three groups of guards, forwards, and centers. Therefore, different basketball positions may not 
be a significant risk factor for non-contact anterior cruciate ligament injuries.   
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Introduction 

he knee joint, situated between the longest 
lever arms (the thigh and shank) and sup-
ported by the body’s strongest muscles, is 
among the joints subjected to substantial 
forces, making alterations in its stabil-
ity probable [1]. Abnormal neuromuscular 

performance of the lower limbs can increase the degree of 
knee valgus and subsequently the risk of anterior cruciate 
ligament (ACL) injury [2, 3]. In other words, neuromus-
cular dysfunctions are a major contributor to non-contact 
ACL injuries in athletes, increasing the load on the lower 
limb joints during physical activities, thereby increasing 
the risk of ACL injury [4]. Palmer-Smith et al., in a study 
on the relationship between feed-forward activity of the 
muscles around the knee and peak knee valgus angle, main-
tained that the peak knee valgus angle in women is associ-
ated with increased activity in the external hip rotator and 
hamstring muscles, and reducing the knee valgus angle is 
associated with intensified feedforward activity of the ex-
ternal hip rotator muscles during landing, indicating that 
restoring the balance between internal and external thigh 
muscles in women can help reduce knee valgus, hence po-

tentially reducing the risk of ACL injury [5]. Hewett et al. 
(2010), in a video analysis study of non-contact ACL in-
juries in athletes, identified four neuromuscular deficits as 
foundational mechanisms, including ligament dominance 
(valgus collapse), quadriceps dominance, foot dominance, 
and trunk dominance [6]. In the current research, among 
the common mechanisms of non-contact ACL injuries, dy-
namic knee valgus has been selected due to its strong asso-
ciation with non-contact ACL injuries [2]. Dynamic knee 
valgus during landing from jumps or squats is a combina-
tion of femoral adduction and internal rotation with tibial 
abduction and external rotation [7]. Essentially, knee val-
gus results from the coordination of movements between 
the femur and tibia, affecting proximal and distal knee 
joints, including the trunk, thigh, and ankle [7]. Studies 
on cadavers have shown that the knee valgus pattern, es-
pecially in combination with substantial internal rotation, 
increases the strain on the ACL [8]. Accordingly, dynamic 
knee valgus motion is often considered a key risk factor 
in acute knee injuries. Reports suggest that increased mo-
tion in dynamic knee valgus during dynamic activities (in-
creased medial collapse during functional activities, such 
as landing, running, etc.) may be associated with increased 
lower limb injuries, leading to excessive stress on the knee 

T

Highlights 

• During landing, there is no significant difference in the angular kinematics of the lower limb joints (hip, knee, and 
ankle) among players of the three positions: Guard, forward, and center, who have dynamic knee valgus patterns.

• The different basketball positions are not considered a risk factor for non-contact anterior cruciate ligament injuries.

• Dynamic knee valgus pattern is considered a risk factor in sports for all athletes, and coaches should address its 
correction.

Plain Language Summary 

Jump landing is a common occurrence in basketball players and can lead to various injuries. Evidence suggests that 
the majority of basketball injuries (66% to 58%) occur in the lower extremities. In many epidemiological studies, the 
rate of anterior cruciate ligament (ACL) injuries in basketball ranks alongside sports like football and hockey at the top 
of the list of injuries across different sports disciplines. The angle of dynamic knee valgus in basketball and volleyball 
players, both male and female, during single-leg squat with a knee flexion angle of 60 degrees is 8.7 degrees on the 
right foot and 8.8 degrees on the left foot. A greater valgus angle than normal is considered a dynamic knee valgus 
pattern. Since basketball involves various positions with different physical and functional characteristics that may 
lead to differences in injury prevalence among players, players who sustain non-contact ACL injuries typically exhibit 
common biomechanical indices, such as low knee and hip flexion during landing. Therefore, in this study, players from 
all three groups, guards, forwards, and centers, with dynamic knee valgus patterns are divided, and the angles of their 
lower limb joints during landing from a jump were evaluated to determine if there are differences among players of 
the three positions and whether it can be considered a risk factor. The findings showed no differences in the angles of 
the lower limb joints among the three groups during landing, indicating that different basketball positions are not a risk 
factor for non-contact injuries.
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joint or hip joint [9]. Evidence suggests that the major-
ity of basketball injuries (58% to 66%) occur in the lower 
extremities [10]. These injuries negatively impact play-
ers’ performance upon returning to the game, potentially 
constituting more than one-fourth of lost games in profes-
sional athletes due to injuries [11]. Interest in the type and 
mechanism of basketball-related injuries is continually 
increasing [12]. Jumping and landing are common actions 
in basketball, and various injuries may occur during their 
execution. Previous studies supporting the hypothesis that 
players’ positions in basketball teams affect their injury 
rates have led to disagreements among researchers regard-
ing which player positions are more susceptible to injuries. 
Yde et al. (2006), in their studies on basketball players, 
concluded that forwards and subsequently centers experi-
enced higher injury rates compared to other positions [13].

Considering that the duties, physiology, type, intensity, 
and level of physical activity, anthropometric characteris-
tics, muscle strength, and flexibility of players vary across 
different positions [14], there has been limited research on 
the impact of player positions on the occurrence and na-
ture of their injuries. It is expected that injury patterns and 
rates differ among players in various positions. There are 
conflicting findings in this area, and a consensus among 
researchers on which position is most prone to injuries 
has not been reached. Limited information is available 
regarding injury occurrence in different positions due to 
the physiological and anthropometric conditions of play-
ers, as well as the specific roles and responsibilities as-
sociated with each position. On the other hand, sufficient 
information in this field is lacking, as researchers have 
demonstrated that the incidence of injuries and influencing 
factors varies across different countries and regions world-
wide [15, 16]. Given the differences in playing styles in 
each country, conducting such research seems necessary. 
Therefore, the current study compares the lower limb joint 
angles in basketball players with dynamic knee valgus de-
ficiency across different positions.

Materials and Methods

The research population for this study consisted of 
semi-professional male basketball players with dynamic 
knee valgus flaws, aged between 16 and 26, from Ker-
manshah Province, Iran. In this study, 27 basketball play-
ers with dynamic knee valgus flaws were purposefully 
selected and categorized into three groups as follows: 
Guards, forwards, and centers. The selection process 
was non-randomized but purposeful, aiming to represent 
various playing positions within the study population. 
Before the commencement of the research, the partici-
pants completed a questionnaire covering medical and 

sports information, along with a consent form. The Code 
of Ethics has also been received from the University of 
Guilan. During the explanatory session held before the 
study at the testing site, sufficient information about the 
research was provided to the participants, assuring them 
that the present study posed no health risks to them. The 
participants were required to engage in basketball train-
ing sessions at least three times a week. However, those 
who had experienced injury or surgery, significant car-
diovascular, respiratory, or neurological disorders in the 
past six months, or had structural valgus or varus pat-
terns were excluded from the study.

Anthropometric characteristics, including the partici-
pant’s height and weight, were measured using a stand-
ing digital height gauge (Inbody BSM 170, Japan) and 
a smart scale (Mi-Smart-Scale 2, China). Additionally, 
shoulder width, hip width, leg length, medial and lat-
eral knee condyle width, external and internal malleoli 
distance, and Q angle were measured using a measur-
ing tape, calipers (Mitutoyo, Japan), and a goniometer. 
The plug-in gait marker method was also utilized for the 
lower limbs, involving 20 markers per individual [17, 
18]. Reflex markers were placed on the lateral malleo-
lus, posterior heel, between the first and second meta-
tarsal joints, lateral side of the shank, lateral condyle of 
the knee, patellar center, lateral side of the thigh, greater 
trochanter of the hip, anterior superior iliac spine, and 
posterior superior iliac spine on both sides. For initial 
screening, we employed the Tack and Cham test to diag-
nose knee dynamic patterns.  To perform the tuck jump, 
the athlete stands with feet shoulder-width apart, initiates 
a vertical jump with legs fully extended, and elevates the 
knees as high as possible. At the peak of the jump, thighs 
should be parallel to the ground. Upon landing, the ath-
lete prepares for the next tuck jump. The test was ex-
ecuted for 10 s [19]. Qualified participants were required 
to clear the shin of the trailing leg over a horizontal line 
during the jumping mechanography test [20]. After the 
selection of eligible players, each one prepared at the 
sports facility’s dedicated basketball court at 5:00 PM 
with prior coordination. The angles were recorded using 
two filming cameras, adjusted based on the participant’s 
height, and oriented parallel to the frontal and sagittal 
planes [21]. A 10-min general warm-up was initially 
implemented for the players. Subsequently, participants 
were instructed to stand in the designated area and per-
form three countermovement jumps [22]. The average 
of the three jumps was captured by the cameras. After 
the test, the Kinovea software was employed to measure 
joint angles of the hip, knee, and ankle. 
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Figure 1. Thigh angle in the sagittal plane at the moment of landing

Figure 2. Knee angle in the sagittal plane at the moment of landing
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Figure 3. Ankle angle in the sagittal plane at the moment of landing

Figure 4. Knee angle in the frontal plane at the moment of landing
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Angles of hip flexion and extension in the sagittal plane 
were determined by identifying markers placed on the 
anterior superior iliac spine, greater trochanter of the hip, 
and mid-thigh (Figure 1). Knee flexion and extension an-
gles on the sagittal plane were obtained using markers on 
the mid-thigh, lateral condyle of the knee, and mid-tibia 
(Figure 2). Knee valgus and varus patterns in the frontal 
plane were assessed through markers on the anterior su-
perior iliac spine, middle of the patella, and second meta-
tarsal (Figure 3). Ankle dorsiflexion and plantarflexion 
angles were derived by identifying markers on the mid-
tibia, lateral malleolus, and second metatarsal using the 
Kinovea software (Figure 4) [23].

To examine the moment of initial contact and the deep-
est flexion of the hip, knee, and ankle joints during land-
ing, the first frame from the start of the movement was 
selected. Then, an angle was drawn using three points 
for the hip joint (anterior superior iliac spine, greater tro-
chanter of the hip, and mid-thigh), knee joint (mid-thigh, 
lateral condyle of the knee, and mid-tibia), and ankle 
joint (mid-tibia, lateral malleolus, and second metatar-
sal). Subsequently, the last frame during landing was 
chosen, and again, an angle was drawn according to the 
figure. Finally, the joint angle at the initial contact (first 
frame of the push-off phase) was subtracted from the 
joint angle at landing (last frame of the landing phase at 
initial contact and maximum flexion) to obtain the initial 
contact and deepest flexion angles of the hip, knee, and 
ankle joints.

Similarly, to examine the moment of initial contact and 
the deepest flexion of the knee joint in the frontal plane 
during landing, the first frame from the start of the move-
ment was chosen. Then, an angle was drawn using three 
points for the knee joint (anterior superior iliac spine, 
middle of the patella, and second metatarsal). Follow-
ing the previous steps, the last frame during landing was 
selected, and again, an angle was drawn according to the 
figure. Finally, the joint angle at the initial contact (first 
frame of the push-off phase) was subtracted from the 
joint angle at landing (last frame of the landing phase at 
initial contact and maximum flexion) to obtain the initial 
contact and deepest flexion angles of the knee joint in the 
frontal plane.

Statistical method

To analyze the raw data obtained from the research, 
both descriptive and inferential statistics were employed. 
Descriptive statistics, including Mean±SD, were used to 
describe the demographic characteristics of the partici-
pants. The normality of data distribution was assessed 

using the Shapiro-Wilk test. In the case of normal distri-
bution, a one-way analysis of variance test was utilized 
for each movement task. Finally, the raw data from the 
study were summarized in Excel and analyzed using the 
SPSS software, version 23 (IBM Corp, Redmond, WA, 
USA). The significance level in this study is set at 95%, 
with an α level of  P≤0.05.

Results  

The Mean±SD of the participant’s demographic char-
acteristics, including age, weight, height, body mass 
index, shoulder width, hip width, anterior superior iliac 
spine distance, knee condyle width, ankle width, lower 
limb length, and Q angle, are listed in Table 1.

In this section, the general characteristics of the partici-
pants are presented separately in Table 1. The results of 
the analysis of variance test indicate that in the personal 
characteristics, variables of age and Q angle are homoge-
neously distributed across the three groups, while other 
variables are not homogeneously distributed across the 
three groups.

Descriptive statistics (Mean±SD and confidence inter-
val) for the research variables, separated by each group, 
are presented in Table 2 for the pre-test.

Descriptive statistics (Mean±SD) for the research vari-
ables, separated by each group, are presented in Table 2. 
The analysis of variance test results for inter-group com-
parison of the means of research variables indicated no 
significant differences among the variables in the three 
groups (Table 3).

Discussion 

The current study compared the lower limb joint angles 
in basketball players with knee dynamic valgus patterns 
in different positions. The results showed no significant 
difference in the angles of the lower limb joints among 
the three following groups: Guard, forward, and center. 
In this study, no significant differences were found in 
the joint angles of the thigh, knee, and ankle among dif-
ferent basketball positions. Due to the high prevalence 
of non-contact injuries in basketball, particularly in the 
lower extremities, this study investigated whether player 
positions could serve as a risk factor for these injuries. 
According to the results obtained, no significant differ-
ences were found among players of different positions. 
However, other variables, such as fatigue and positional 
responsibilities during gameplay may contribute to dif-
ferences in injury rates among players in various posi-
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tions. While limited quantitative research has been con-
ducted on different positions in this field, a few studies 
provide insights into this matter. 

In the present study, basketball players from different 
positions exhibited physiological and anatomical dif-

ferences. In a study by Sallet et al. (2005), it was noted 
that centers were taller and heavier than forwards, and 
forwards were taller and heavier than guards [24]. Ris-
mayadi  et al. (2023) conducted a study titled “differ-
ences in physical conditions for each playing position in 
basketball athletes.” The results of the study showed a 

Table 1. General characteristics of participants 

Sig. 
Mean±SD

Variables
Center
(n=9)

Forward 
(n=9)

Guard 
(n=9)

0.17022.33±3.2720.22±2.9019.77±2.68Age (y)

0.001*98.84±18.4276.80±2.9463.40±5.10Weight (kg)

0.001*1.99±0.041.87±0.041.77±0.04Height (m)

0.003*24.87±4.2021.82±1.0320.04±1.38Body mass index (kg/m2)

0.001*37.66±2.4232.77±3.7031.00±2.03Shoulder width (cm)

0.001*32.66±4.2730.16±1.9227.22±0.66Pelvic width (cm)

0.001*29.44±3.4125.50±1.1424.88±1.65Distance anterior superior 
iliac spine (cm)

0.004*9.77±0.669.00±1.008.44±0.52Knee condyle width (cm)

 0.001*7.77±0.566.77±0.446.83±0.43Ankle width (cm)

0.001*99.35±3.7193.66±3.8289.88±3.91Lower limb length (cm)

0.7609.33±0.909.55±0.729.27±0.87Q angle (degrees)

*Significance level (P≤0.05).

Table 2. Mean±SD of research variables separated by each group

Variables
Mean±SD

Sig.
Guard 
(n=9)

Forward 
(n=9)

Center
(n=9)

All Participants
(n=27)

Initial contact hip (degrees) 13.40±7.87 12.28±6.76 9.64±7.06 11.77±7.14 0.537

Maximum knee flexion (degrees) 44.56±24.04 47.87±16.26 44.13±11.59 45.52±17.42 0.891

Valgus initial contact dominant foot (degrees) 2.48±1.77 1.24±1.30 2.75±0.82 2.16±1.46 0.059

Valgus initial contact non-dominant foot 
(degrees) 3.06±0.43 2.03±2.89 2.07±4.13 2.93±2.84 0.490

Valgus maximum knee flexion dominant foot 
(degrees) 9..51±5.68 9.14±1.76 9.73±2.83 9.46±3.66 0.872

Valgus maximum knee flexion non-dominant 
foot (degrees) 6.64±4.67 6.91±2.95 4.91±4.62 6.15±4.09 0.552

Initial contact ankle dorsiflexion (degrees) 17.45±8.61 13.51±5.90 12.53±4.59 14.50±6.69 0.264

Maximum ankle dorsiflexion (degrees) 66.60±10.04 60.91±6.38 64.65±6.92 64.05±8.00 0.321

Initial contact foot pronation (degrees) 41.84±5.21 45.00±9.34 51.26±12/20 46.03±9.85 0.116

Maximum foot pronation (degrees) 21.73±8.50 21.14±7.18 25.31±4.17 22.72±6.85 0.393

Significance level (P≤0.05).
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significant difference in the overall physical condition of 
each playing position. The point guard, shooting guard, 
and small forward positions do not differ in physical 
condition, while only power forwards and centers tend 
to have different physical conditions from point guards. 
Therefore, the positions can be grouped into the three 
following parts: The small forward position has no dif-
ference in physical condition from other positions, the 
point guard and shooting guard positions have different 
physical conditions than the power forward and center, 
and the power forward and center have different physi-
cal conditions than the point guard and shooting guard 
[25]. Delextrat et al. (2009) conducted a study titled 
“strength, power, speed, and agility of women basketball 
players according to playing position.” The study was to 
investigate the effect of playing position on the strength, 
power, speed, and agility performances of women bas-
ketball players. Thirty subjects playing at the national 
level participated in this study. They were divided into 3 
groups according to playing position: Guards (positions 
1 and 2), forwards (positions 3 and 4), and centers (posi-
tion 5). Each subject performed 8 tests presented in ran-
dom order: The 30-s Wingate anaerobic test, isokinetic 
testing of the knee extensors, 2 types of jump tests, a 
20-m sprint, the agility t-test, a suicide run, and a bas-
ketball chest pass. Statistical differences between play-
ing positions were assessed using a one-way analysis of 
variance and Scheffe post hoc analyses. Results showed 
that guards performed significantly better than centers 
for the relative peak and mean power achieved during 
the Wingate anaerobic test (+13% and +16.9%, respec-

tively), relative peak torque of knee extensors (+19.5%), 
single-leg jump (+21.8), suicide run (+7.5%), and agil-
ity t-test (+6.4%, P<0.05). In addition, guards achieved 
significantly better performances than forwards in the 
suicide run test (+7.1%) and forwards were character-
ized by greater peak torque of the knee extensors com-
pared to centers (+22.1%). These results indicate that 
specific fitness training must be undertaken according 
to playing position. The ability to perform the suicide 
run, the single-leg jump, and the different movements in-
volved in the agility t-test must be developed in guards. 
In contrast, speed over short distances and strength de-
velopment of the lower body and upper body should be 
performed by all playing positions [26]. Based on the 
conducted research and the existence of differences in 
variables such as physical readiness, strength, speed, and 
agility among players in different positions, there was a 
possibility that differences might exist in the kinematic 
angles of players during landing from jumps. However, 
the results of this study did not demonstrate any differ-
ences in this parameter. In this regard, Belali Shamsara 
and colleagues (2013) [27] conducted a study titled “the 
effect of football player positions in the Iran pro league 
on the incidence of sports injuries” for this purpose, vid-
eo footage of 125 matches out of 240 in the 86-85 sea-
son was analyzed by one of the researchers. Information 
related to the players’ positions and their injuries was 
recorded. A total of 306 injuries occurred in these 125 
matches, and midfielders (24.51%) significantly suffered 
more injuries than players in other positions. Addition-
ally, forwards (18.88%) and midfielders (17.72%) were 

Table 3. Results of two-way analysis of variance for the means of thigh, knee, and ankle joint angle variable

Sig.FMean Sum 
of SquaresdfTotal Sum of 

SquaresSource of VariationVariables

0.1591.991121.9092243.818GroupGroup comparisonInitial contact hip

0.8410.175105.0622210.123GroupGroup comparisonMaximum knee flexion

0.1911.776119.3792238.758GroupGroup comparisonInitial contact knee

0.8630.14918.204236.407GroupGroup comparisonMaximum knee flexion

0.014*5.12513.519227.038GroupGroup comparisonValgus initial contact dominant foot

0.3401.1279.647219.293GroupGroup comparisonValgus initial contact non-dominant 
foot

0.2891.30827.581255.163GroupGroup comparisonValgus maximum knee flexion domi-
nant foot

0.5120.68923.017246.034GroupGroup comparisonValgus maximum knee flexion non-
dominant foot

0.1342.186387.8232775.646GroupGroup comparisonInitial contact ankle dorsiflexion

0.3980.95779.4452158.889GroupGroup comparisonMaximum ankle dorsiflexion

*Significance level (P≤0.05).
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more prone to injuries during attacks, while defenders 
(15.86%) and goalkeepers (9.91%) experienced more 
injuries during defense. Most injuries (61.8%) resulted 
from player-to-player collisions, and the lower extremi-
ties (61.8%) were more exposed to injuries than other 
body parts. The results of this study indicated that the 
incidence of injuries, the mechanism of injury occur-
rence, and the exposed area to injuries differ among 
various playing positions [27]. In another study, Balali, 
Shamsara, et al. (2013) conducted research titled “inves-
tigating the effect of player positions in the Iranian men’s 
basketball league on the incidence of sports injuries.” 
Detailed information about the results of this research 
has not been provided. To achieve this, 100 video clips 
from competitions in the 86-87 season were obtained 
and analyzed by one of the researchers. Information re-
garding players’ positions and their injuries was record-
ed. In total, 55 injuries occurred in these 100 matches, 
and forwards (40%) significantly suffered more injuries 
than other positions. The majority of injuries resulted 
from direct collisions (72.72%). There was a significant 
difference in the incidence of injuries between visiting 
and home teams. The results of this study demonstrated 
that the incidence of injuries, their mechanism, and the 
exposed area to injuries vary across different basketball 
positions [28]. In the aforementioned study, the majority 
of reported injuries across different basketball positions 
were collision-related (72.72%). This factor contributed 
to the observed differences among various player po-
sitions. In contrast, in the current research, the lack of 
differences in the angles of lower limb joints across dif-
ferent basketball positions was reported as a contribut-
ing factor to non-collision injuries. In a study conducted 
by Moreira et al. (2003) on the Brazilian national team, 
it was observed that only two cases of injuries were re-
lated to the head region, with one case involving a guard 
player and the other a center player. Among the reported 
injuries, 9.40% were attributed to center players, and 
7.22% were associated with guard players [29]. Kros-
shaug et al. (2005), through an analysis of NBA men’s 
and women’s basketball game footage, reported injuries 
occurring during offense in 29 cases, defense in five 
cases, and rebound situations in two cases [30]. In an-
other study, Perše et al. (2006) found a higher incidence 
of injuries among forward and center players compared 
to other positions in basketball [31]. Erčulj et al. (2006), 
in a study on basketball players, reported a higher in-
cidence of injuries among forward players [31]. In the 
research conducted, the analysis of results was based on 
game videos, where the mechanism, type, and location 
of injuries were reported. However, in the current study, 
the angles of lower limb joints during landing among 

players in different positions have been examined and 
showed no significant differences. Therefore, it can be 
concluded that different player positions may not act as a 
significant risk factor for non-contact ACL injuries.

Conclusion

In summary, the overall results of this research indicate 
no differences in the angles of lower limb joints among 
basketball players in the three positions of guard, for-
ward, and center. The findings suggest that players in dif-
ferent positions in the sport of basketball did not exhibit 
variations in the kinematic angles of their lower limb 
joints. This factor may not significantly contribute as a 
risk factor for non-contact ACL injuries. However, bas-
ketball players may experience varying levels of injury 
due to different positional responsibilities and functions 
during the game or fatigue towards the end of the game.
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