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Research Paper: Prevalence of Neuromuscular Deficien-
cies Associated With Non-Contact Anterior Cruciate 
Ligament Injury in Healthy Collegiate Student-Athletes

Purpose: Identifying lower extremity defects during high impact activity, such as landing, especially 
in young athletes who play team sports, could help to prevent non-contact lower extremity injuries. 
The Tuck Jump Assessment (TJA) is a screening instrument designed to recognize neuromuscular 
deficits related to Anterior Cruciate Ligament (ACL) injury. The current study investigated the 
prevalence rate of neuromuscular deficits during tuck jump in female and male physical education 
and sports sciences collegiate students.

Methods: The study subjects included all undergraduate students of physical education and sports 
science at the University of Kurdistan in 2018-2019 academic year (male/female =55-77, Mean±SD 
age: 21.3±1.7 y, weight: 63.4±12.3 kg, height: 169.4±9.5 cm, body mass index: 21.97±2.94 kg/
m2, and sports experience: 4.95±3.38 y). All study subjects conducted the TJA, which consisted of 
continuous maximal height tuck jumps for 10 seconds. Tuck jump performance was recorded by two 
cameras in sagittal and frontal planes and was evaluated using the Kinovea software. The performance 
was scored across 10 criteria using the modified scale (0-2).

Results: One-Way Analysis of Variance (ANOVA) results revealed a significant difference between 
the tuck jump scores in male and female athletes (P<0.01). The difference between male and female 
athletes was not significant in neuromuscular fatigue and quadriceps dominance; in both groups, 
the prevalence of these defects was <15%. However, there was a significant difference between the 
ligament dominance, trunk dominance, and leg dominance of male and female athletes (P<0.01). The 
prevalence of leg dominance in males (65.5%: 49.1% grade 1, 16.4% grade 2) was higher than that 
of the females (45.5%: 40.30% grade 1, 5.2% grade 2). But the prevalence of ligament dominance 
in females (81.8%: 51.9% grade 1, 29.9% grade 2) was higher than that of the males (40%: 34.5% 
grade 1, 5.5% grade 2). Besides, the prevalence of trunk dominance in females (72.7%: 57.1% grade 
1, 15.6% grade 2) was higher than that of the males (26.3%: 25.5% grade 1, 1.8% grade 2). 

Conclusion: The mean score of incidence of the ligament dominance, trunk dominance, and 
leg dominance was ˃50% in the study subjects. Thus, it is recommended that preventive exercise 
programs emphasize on the correction of these defects. The correction of leg dominance deficiency is 
a priority among males; however, the correction of ligament dominance and trunk dominance is the 
priority among females.
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1. Introduction

he prevalence of sports injuries in college 
athletes (from 2009-2010 to 2014-2015) 
in 25 sports suggested that the most com-
mon injured body part is the knee (32.9%). 
Moreover, in indoor sports, like women’s 

volleyball, ˃50% of the injuries occur in the knee joint 
[1]. Additionally, the most common injury is sprains 
(32.9%); in indoor sports, like women’s soccer, ˃50% 
of the injuries is sprain [1]. Anterior Cruciate Ligament 
(ACL) tear is the most frequent severe injury in wom-
en’s lacrosse (28.1%), women’s soccer (25.9%), wom-
en’s volleyball (25.7%), women’s basketball (20.8%), 
men’s lacrosse (17.4%), softball (14.8%), men’s football 
(14.0%), women’s gymnastics (13.9%), and men’s bas-
ketball (12.0%) [1]. The proportion of severe injuries is 
higher in women, compared to men for overuse and non-
contact mechanisms [1]. Investigating gender differenc-
es in the incidence of ACL, Medial Collateral Ligament 
(MCL), and meniscal injuries in collegiate and high 
school sports (from 2009-2010 to 2013-2014) revealed 
that ACL injury in female athletes is higher than that of 
male athletes at both levels; however, there was no dis-
tinct gender disparity in MCL and meniscal injuries [2]. 
Furthermore, ACL injuries had the highest number of 
cases treated with surgery with high treatment costs, the 
loss of sports participation, and the creation of secondary 
injuries, including osteoarthritis [3].

For example, the incremental cost-effectiveness ratio 
of ACL reconstruction, compared with physical thera-
py, was $22702 per quality-adjusted life-years in com-
petitive athletes [4]. Besides, at least two-thirds of ACL 
sprains occur during noncontact situations and their peak 
incidence is between 19 and 25 years of age [3]. There-
fore, the present study investigated the prevalence of 
neuromuscular deficiencies associated with non-contact 
ACL injury in the female and male athletes aged 18 to 
25 years. Probably, there is a multi-factorial mechanism 
behind this gender differences in ACL injury incidence. 
However, among the intrinsic risk factors for ACL injury 
(anatomic, hormonal, and neuromuscular abnormalities), 
only the neuromuscular control is modifiable [5]. Neu-
romuscular dysfunction increases the load on the lower 
extremities joints during sports activities; therefore, it is 
the leading risk factor for noncontact ACL injuries [5]. 
Numerous studies have investigated the neuromuscular 
deficiencies, mechanisms, and the impact of intervention 
exercises on ACL injury [5-7]. 

Conventionally, 3-dimensional motion capture dur-
ing high impact activities, such as directional changes 
and landing is used to assess kinematic variables and 
to identify knee and ACL injury risks [8, 9]. However, 
using such analysis for assessments is time consuming 
and costly; thus, it is impractical in most clinical set-
tings. The ability to maintain dynamic knee stability 
during landing and jumping generates from sufficient 
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Highlights 

● More than 50% of physical education students have ligament dominance, leg dominance, and trunk dominance.

● Recommended that specializing in the prevention of ACL injuries in physical education students focus on correc-
tion ligament dominance, leg dominance, and trunk dominance.

● In female, the correction ligament dominance and trunk dominance are periority. But in male, the correction leg 
dominance is periorety.

Plain Language Summary 

The purpose of this study was to investigate the prevalence rate of neuromuscular deficits during tuck jump in female 
and male physical education and sports sciences University of Kurdistan students in 2018-2019 academic year. After 
Tuck jump test which recorded by two cameras, the performance evaluated using the Kinovea software. The implicor 
cations of this study might suggest that personal trainers, coaches, and basketball players employ this rective exercise 
program to improve knee kinematic during drop vertical jump and enhance athletes’ performance. The mean score of 
incidence of the ligament dominance, trunk dominance, and leg dominance was ˃50%. Therefore, it is recommended 
that preventive exercise programs emphasize on the correction of these defects. The correction of leg dominance defi-
ciency is a priority among males; however, the correction of ligament dominance and trunk dominance is the priority 
among females.
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neuromuscular control [9]. Various measures have been 
created to test for neuromuscular deficiencies correlated 
with an increased ACL injury rate. There are several 
jumping and landing 2-dimensional tests, including the 
Landing Error Scoring System (LESS) [10], the Drop 
Vertical Jump (DVJ) test [11] and the Tuck Jump Assess-
ment (TJA) [12]. The LESS and DVJ inventories only 
require three jumps; however, in the TJA, athletes must 
perform consecutive jumps for 10 seconds. The TJA is 
a full effort plyometric jump task and may better reflect 
sport-specific jumping and landing activities. Therefore, 
the TJA might highlight unobservable landing defects 
in three non-consecutive jumps [10-12]. Because TJA 
is very practical and efficiently performed, the research-
ers can use it to screening neuromuscular imbalances in 
athletes [12].

Moreover, using a double-leg jump task in TJA may 
allow to detect side-to-side asymmetries. In this study, 
male and female youth athletes were assessed applying 
the modified TJA [13]. Changing the scoring system 
from the original scale (0-1) to a modified scale (0-2) 
results in providing further objective information about 
ACL injury risk in athletes [13]. Vanmeerhaeghe et al. 
reported good to excellent intra- and inter-rater reliabil-
ity for most items of the modified TJA [13]. 

Hewett et al. in a video analysis on the athlete injury 
risk during tuck jump identified 4 neuromuscular imbal-
ances as the underlying mechanisms of non-contact ACL 
injuries [5]. Jumps and landings during the TJA were an-
alyzed with 10 items, used to assess these 4 neuromus-
cular imbalances (ligament, quadriceps, leg, and trunk 
dominance) [5]. Most of the deviations from the desired 
movement pattern were caused by impaired neuromus-
cular control strategies. Six different neuromuscular 
deficits may contribute to lower extremity and especially 
ACL pathomechanics during high impact activities, 
such as jumping and landing [14]. These 6 neuromus-
cular deficits include the following: 1. Dynamic valgus 
or ligament dominance (increased reliance on the frontal 
plate control relative to the sagittal plane); 2. Quadriceps 
dominance (lower contributions of hamstring muscles 
resulting in quadriceps dominant strategy to stabilize 
the knee joint); 3. Leg dominance (greater strength, bal-
ance, and coordination in the dominant leg); 4. Trunk 
dominance (decreased stability and proprioception of the 
trunk); 5. Neuromuscular fatigue; and 6. feed-forward 
mechanisms deficits [13, 15]. Accordingly, the present 
study investigated the prevalence of neuromuscular de-
ficiencies during TJA (ligament dominance, quadriceps 
dominance, leg dominance, trunk dominance, and neu-

romuscular fatigue) in female and male physical educa-
tion and sports science collegiate students.

2. Materials and Methods

All female and male undergraduate students of Physi-
cal Education and Sports Science faculty at the Univer-
sity of Kurdistan in 2018-2019 academic year comprised 
the study population. The students (N=132) who met the 
inclusion criteria were selected as study subjects (77 
female and 55 male). Inclusion criteria consisted of be-
ing undergraduate students of Physical Education and 
Sports Science at the University of Kurdistan in 2018-
2019 academic year, being aged 18-25 year, conducting 
≥3 sessions of exercise per week, having normal Body 
Mass Index (BMI). Exclusion criteria were having a his-
tory of surgery in the trunk and ACL injury or severe 
lower extremity injury during the past year, chronic 
trunk and lower extremity injuries (e.g. chronic ankle 
instability), having any injury (overuse or acute) at the 
time of testing, and participation in ACL injury preven-
tion exercise programs. All study participants received 
an explanation regarding the nature, purpose, and risks 
of the research. Then, they were given the opportunity to 
ask questions regarding the research. Demographic data, 
medical history, and sports history of the subjects were 
collected using a questionnaire. Next, the anatomical 
and anthropometric variables were measured. Accord-
ingly, upon introducing and describing the TJA tests, the 
subjects performed 10 minutes of warm-up, and TJA 
data were recorded. Table 1 provides the study subject’ 
demographic characteristics. All study participants were 
healthy and without prior tuck jump training. All mea-
surements were conducted in Physical Education and 
Sports Science Research Laboratory of the University 
of Kurdistan. All study participants signed an informed 
consent approved by the Academic Committee Ethics in 
Biomedical Research of the University of Kurdistan be-
fore participating in the study.

A week before conducting the TJA test, the study sub-
jects were familiarized with the testing procedure and 
anatomical and anthropometric variables were mea-
sured. A video presentation consisting of representative 
images from sagittal and frontal views of a TJA was 
played. Then, a live demonstration of correct tuck jump 
technique was presented to the samples. The TJA test 
consists of a 10-second continuous maximal height tuck 
jump with maximal effort level [13, 15]. The study sub-
jects were instructed to place their feet in the middle of 
the rectangle marked on the floor consisting of 4 smaller 
rectangles (Figure 1).
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Initial set up for the TJA required 2 two-dimensional 
video cameras (Casio Japan, model CASIO-Ex-ZR1000, 
with the ability to shoot 1000 frames per second) on 
tripods to provide the sagittal and frontal views of the 
participants in the height marked at the athletes’ waist. 
The camera was aligned three meters away in the sagittal 
plane and frontal plane.

The TJA test was performed using instructions from 
previous studies [16-19]. Necessary instructions were 
provided to the samples about how to perform the TJA 
test. Such information included lifting knees up as high 
as possible so both thighs were parallel with the ground, 
attempting to landing softly in the same footprint in each 
jump with their feet shoulder-width apart, and then im-
mediately begin the next jump. Then, the study subjects 
were allowed to perform 3-5 practice trials to ensure the 
accurate performance of the TJA test. The study subjects 
performed a 10-minute neuromuscular warm-up in the 
testing session. This warm-up consisted of multidirec-
tional movements, strength and dynamic stretching, the 
change of directions, jumps, and acceleration/decelera-
tion movements. 

Prior to data collection, all study subjects were allowed 
to perform no more than two TJA trials. After warm-up, 
each subject performed 10 seconds of continuous tuck 
jumps on the designated location. While performing TJA 
test, no feedback was provided to the study subjects; after 
10 seconds, the jumping and cameras recording stopped.

Each study subject’s recorded TJA performance was 
independently scored across 10 criteria. Table 2 and Fig-
ure 2 present the individual scoring criteria for each item 
of the modified TJA. Table 3 demonstrates the categori-
zation of neuromuscular deficiencies based on these 10 
items. The films recorded by two cameras (sagittal and 
frontal views) were evaluated using the free video soft-
ware (Kinovea). Kinovea allowed videos to be played 
at various speeds and frame-by-frame; also, the two 

cameras were synchronized. Scoring TJA performance 
by advancing the videos was conducted on a frame by 
frame basis. If the study subjects met the criteria, score 
zero was assigned and if subjects failed to meet the cri-
teria scores one or two were given. In the original TJA 
test, a lower score indicates a better performance. The 
researcher was allowed to independently watch the vid-
eos as many times as necessary and at whatever speeds 
required to score each test. Then, the statistical analysis 
of the data was performed (the scores of the 10 items). 

The obtained data were analyzed in SPSS at a sig-
nificance level of 0.5. Descriptive statistics were per-
formed on all data, e.g. the frequency and percentage of 
neuromuscular deficiencies (Figure 3 & Table 4). The 
Mean±SD scores of all variables were calculated (Table 
4). The outcome measurements of tuck-jump deficits 
were scored by the researcher in both gender groups. The 
10 criteria were analyzed for each subject from frontal 
and sagittal video views. We ensured the homogeneity 
of variance by Levene’s test (Table 4) and the normal 
distribution of data by Shapiro–Wilk test. To determine 
the differences between the mean values of tuck jump 
in male and female athletes and to examine the effects 
of the groups, one-way Analysis of Variance (ANOVA) 
was used (Table 4). 

3. Results

Descriptive data analysis results suggested that liga-
ment dominance is most common neuromuscular defi-
ciencies (64.4%), and ˃50% of the subjects had the leg 
dominance and trunk dominance (53.8%); however, the 
prevalence of neuromuscular fatigue (9.2%) and quadri-
ceps dominance (15.2%) was small. One-way ANOVA 
results revealed a significant difference between the tuck 
jump score in male and female athletes (P<0.01). The 
gender difference was not significant in neuromuscular 
fatigue and quadriceps dominance. However, there was 
a significant gender-wise difference in ligament domi-
nance, trunk dominance, and leg dominance (P<0.01). 
The prevalence of leg dominance in males (65.5%) 
was higher than that of females (45.5%). However, the 
prevalence of ligament dominance in female (81.8%) 
was higher than that of males (40%). Additionally, the 
prevalence of trunk dominance in females (72%) was 
higher than that of males (26.3%). In both groups, the 
prevalence of neuromuscular fatigue and quadriceps 
dominance was <16%.

  

  

 35 cm in width 

Figure 1. Rectangles marked on the floor TJA test
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4. Discussion 

The present study investigated the prevalence of neuro-
muscular deficits in female and male collegiate athletes 
during a 10-second tuck jump with a modified scoring 
system (0-2). The higher TJA scores indicated weakened 
neuromuscular control and high-risk movement pat-
terns; these are associated with an increased risk of lower 

extremity injury [5]. The modified TJA is a user-friendly 
clinical option that requires minimal equipment, takes 
only minutes to administer, and could help to detect re-
ductions high-risk movement patterns after a prevention 
exercise program [13]. Furthermore, modified TJA has 
excellent between-session and good inter-rater reliabil-
ity for its total score [12, 13]. Therefore, the achieved 
results could be beneficial for coaches and clinicians 

Table 1. Scoring criteria for each item of the Modified TJA

Phase 
of Jump Criterion View None (0) Small (1) Large (2)

Kn
ee

 a
nd

 th
ig

h 
m

oti
on 1. Lower extremity 

valgus at landing Frontal (F) No valgus Slight valgus Obvious valgus: both knees touch

2. Thighs failed to reach 
parallel (the peak of 

jump)
Lateral (L)

The knees are higher 
or at the same level 

as the hips

The middle of the knees 
are at a lower level than 
the middle of the hips

The whole knees are under the 
entire hips

3. Thighs are unequal 
in terms of side-to-side 

during flight
F Thighs equal side-

to-side
Thighs slightly unequal 

side-to-side
Thighs completely unequal side-to-side 

(one knee is over the other)

Fo
ot

 p
os

iti
on

 d
ur

in
g 

la
nd

in
g

4. Foot placement 
without shoulder-width 

apart
F

Foot placement with 
exactly shoulder-

width apart

Foot placement mostly 
shoulder-width apart

Both feet entirely together and 
touch at landing

5. Foot placement is not 
parallel 

(front to back)
L

Foot (the end of the 
feet) placement is 

parallel

Foot placement mostly 
parallel

Foot placement unparalleled (one foot 
is over half the distance of the other 

foot/leg)
6. Foot contact timing is 

unequal F Foot contact timing 
equal side-to-side

Foot contact timing 
slightly unequal

Foot contact timing completely 
unequal

7. Excessive landing 
contact noise F/L

Subtle noise at land-
ing (landing on the 

balls of 
their feet)

Audible noise at landing 
(heels almost touch the 

ground at landing)

Loud and pronounced noise at 
landing (the contact of the entire 

foot and heel on the ground 
between jumps)

Pl
yo

m
et

ric
 te

ch
ni

qu
e

8. Pause between jumps F/L Reactive and reflex 
jumps

Small pause between 
jumps

Considerable pause between jumps (or 
double contact between jumps)

9. Technique declines 
prior to 10 seconds F/L No decline in tech-

nique
Technique declines after 

5 seconds Technique declines before 5 seconds

10. Fails to land in the 
same footprint F/L Lands in the same 

footprint

Fails to land in the same 
footprint, but it is inside 

the shape
Lands outside the shape

Table 2. The categorization of neuromuscular deficiencies based on the 10 items of the Modified TJA

Neuromuscular Deficiencies Description Technique Flaws

Ligament dominance Imbalance between the neuromuscular and ligamentous 
control of the dynamic knee stability

Lower extremity valgus at landing

Foot placement without shoulder-width apart

Quadriceps dominance Imbalance between knee extensor and flexor strength, 
recruitment, and coordination Excessive landing contact noise

Leg dominance or residual 
injury deficits

Imbalance between the 2 lower extremities in strength, 
coordination, and control

Thighs not equal side-to-side (during flight)

Foot placement, not parallel (front to back)

Foot contact timing unequal

Trunk dominance or core 
dysfunction

Imbalance between the inertial demands of the trunk and 
core control and coordination to resist it

Thighs do not reach parallel (peak of jump)

Pause between jumps

Does not land in the same footprint (excessive in-
flight motion)

Technique perfection Not defined Technique declines prior to 10 s
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as a prevention exercise program. It could be used for 
injury prevention to target deficits associated with ACL 
injury risk in male and female athletics, as well as the 
differences between them. The tested hypothesis was 
supported by the finding of the significant gender differ-
ence between the tuck jump score (P<0.01). In females, 
the prevalence of ligament dominance (81.80%), trunk 
dominance (72%), neuromuscular fatigue (14.3%), and 

quadriceps (20%) dominance was higher, compared to 
males. However, in males, only the prevalence of leg 
dominance (65.5%) was higher than that of the females. 

The ligament dominance is among the most essential 
mechanisms of non-contact ACL injury. Where muscles 
insufficiently absorb the ground reaction forces, knee 
ligaments must absorb this force and the knee collapses 
into dynamic knee valgus position, i.e., called ligament 

Cr
ite

ria Score

Cr
ite

ria Score

0 1 2 0 1 2

1 5

2 6

3 7

4 10

Figure 2. Scoring criteria for each item of the Modified TJA
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dominance [5]. High level of force sustained over a short 
period of time may result in ligament rupture; it is more 
frequent in females, than males [5]. Increased dynamic 
knee valgus (ligament dominance) during landing was 
also introduced as a critical risk factor for ACL injury 
[5, 20]. The collected results also revealed that ligament 
dominance was the most common neuromuscular defect 
(64.4%) during the TJA test in the subjects. More than 
80% of females and 40% of males have the knee valgus; 

therefore, many studies have investigated the effect of 
interventional exercises on the reduction of knee valgus. 
Significant improvement in ligament dominance (knee 
valgus) has been reported in some of these studies [21-
24]; however, many other studies reported that the exer-
cise interventions failed to improve knee valgus [25-27]. 
Most of these studies mainly focused on plyometric or 
balance interventional exercises; regardless of whether 
the subjects had or not had ligament dominance or other 

Table 3. Frequency and percentage of neuromuscular deficiencies in the study subjects

Neuromuscular Deficiencies Grade
No. %

All Male Female All Male Female

Ligament dominance

0 47 33 14 35.6 60.0 18.2

1 59 19 40 44.7 34.5 51.9

2 26 3 23 19.7 5.5 29.9

Quadriceps dominance

0 112 44 68 84.8 88.3 80.0

1 16 10 6 12.1 7.8 18.2

2 4 1 3 3.0 3.9 1.8

Neuromuscular fatigue

0 119 53 66 90.2 96.4 85.7

1 13 2 11 9.8 3.6 14.3

2 0 0 0 0 0 0

Leg 
dominance

0 61 19 42 46.2 34.5 54.5

1 58 27 31 43.9 49.1 40.3

2 13 9 4 9.8 16.4 5.2

Trunk 
dominance

0 61 40 21 46.2 72.7 27.3

1 58 14 44 43.9 25.5 57.1

2 13 1 12 9.8 1.8 15.6

Figure 3. The percentage of neuromuscular deficiencies in female and male athletics 
A. Ligament dominance; B. Quadriceps dominance; C. Neuromuscular fatigue; D. Leg dominance; E. and Trunk dominance
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neuromuscular impairments, like trunk dominance, the 
interventional exercise program was applied. Females 
usually have a higher rate of ACL injury than males (8.9), 
and 76.6% of ACL injuries resulted in surgical treatment 
[28]. Therefore, considering the neuromuscular impair-
ment gender-wise differences in prevention exercise 
programs is vital. The achieved results suggested that to 
prevent ACL injury, correction ligament dominance and 
correction trunk dominance, as well as leg dominance 
should be targeted in interventional exercise programs.

Moreover, interventional exercise programs for females 
should focus on the ligament dominance, trunk domi-
nance, and leg dominance, respectively; however, for 
males, leg dominance should be the top priority. In addi-
tion, ACL injury is among the most devastating injuries 
requiring surgical treatment and extensive rehabilitation. 
It also has a potential for long-term health problems, like 
osteoarthritis and is not limited to female athletes [28]. 
Participation in sports will always be associated with a 
specific level of ACL injury in both genders. Thus, pre-
venting this injury is necessary for both genders. As a 
result, both groups were examined in this study.

The trunk dominance occurs when athletes fail to ade-
quately feel their trunk position in a 3-dimensional plan, 
and allow greater movement following a perturbation 
of their trunk; therefore, athletes are unable to precisely 
control the trunk [5]. Previous studies reported that im-
paired core stability is a risk factor for the development of 
lower extremity injuries [29]. For example, reduced core 
strength is predictive for ACL injuries [30], increased 
lateral trunk displacement is the strongest predictor of 
knee injuries [30], and impaired proprioception of the 
core predicts knee injury risk [30]. Trunk displacement 
predicted knee ligament injury with 91% sensitivity and 
68% specificity and is higher in athletes with ACL in-

juries than the uninjured ones [31]. Although trunk dis-
placements predicted ACL injury risk in female athletes 
with 89% and 91% accuracy, only a history of low back 
pain was a significant predictor of knee ligament injury 
risk in male athletes [31]. The collected results indicated 
that trunk dominance was among the most common neu-
romuscular deficits (53.8%) during the TJA test, espe-
cially in female athletes. This is probably because ˃ 70 of 
the females have trunk dominance, while only 27.3% of 
the males have it.

In tasks such as landing that typically requires side-to-
side symmetry of the lower extremities, athletes with leg 
dominance tend to be leaner on one-leg. Because there 
is a difference between limbs in muscle recruitment pat-
terns, muscle strength, and muscle flexibility, athlete’s 
limbs are asymmetric [5]. Female skiers usually demon-
strated a 2-fold higher risk of suffering ACL ruptures of 
their non-dominant leg, compared to male skiers [32]. 
Non-contact ACL injury in soccer female athletes often 
occurs in the supporting leg (non-dominant); whereas 
it often occurs in the kicking leg (dominant) among the 
males [33]. In other words, in soccer, 74.1% of ACL 
injuries in males occurs on the dominant leg; how-
ever, 32% of ACL injury occurs on the dominant leg 
of females [33]. The study results suggested that leg 
dominance is among the most common neuromuscular 
deficits (53.8%) during the TJA test, especially in male 
athletes because ˃65% of the males had leg dominance, 
while only 45.5% of the females had that.

In female colligate athletes, the incidence of the liga-
ment dominance is equal to 81.8%; thus, trunk domi-
nance is 72.7% and leg dominance is 45.5%. Accord-
ingly, it is recommended that ACL injury prevention 
exercise programs for females emphasize on the cor-
rection of ligament dominance and trunk dominance 

Table 4. The Homogeneity of variance (Levene’s test) and effects of groups (ANOVA)

Variables
Homogeneity of Variances ANOVA

Sig. Levene’s Test df Sig.

TJA 0.63 0.23 131 0.01

Ligament dominance 0.78 0.08 131 0.01

Quadriceps dominance 0.22 1.51 131 0.44

Neuromuscular fatigue 0.22 1.52 131 0.54

Leg dominance 0.81 0.05 131 0.01

Trunk dominance 0.37 0.81 131 0.01
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defects. However, for the male colligate athlete’s, the 
correction of leg dominance deficiency followed by liga-
ment dominance is a priority. That is because in male 
colligate athletes, the incidence of the leg dominance is 
65.5%, the ligament dominance is 40%, and trunk domi-
nance is 27.3%. 

5. Conclusion 

The prevalence rate of neuromuscular deficits during 
tuck jump in female and male subjects revealed that 
˃50% of the study subjects had the ligament dominance 
(64.4%), leg dominance (53.8%), and trunk dominance 
(53.8%). Thus, it is recommended that preventive ex-
ercise programs mainly emphasize on the correction of 
these defects. However, the correction of leg dominance 
deficiency is a priority for males; the correction of liga-
ment dominance and trunk dominance is a priority for 
females.
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