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Extended Abstract

Background and Purpose

Lower limb injuries are common among soccer players, especially in youth categories, and can
significantly affect performance, career longevity, and overall health. The most frequent injuries
involve the knee, ankle, and hamstring muscles, often caused by improper landing, sudden
directional changes, limited knee and trunk flexion, and poor neuromuscular control. Since
biomechanical and movement factors play a central role in these injuries, identifying related risk
factors and analyzing biomechanical parameters during key soccer movements such as jump
landing and cutting maneuvers is crucial. Accordingly, this study aimed to identify lower limb
injury risk factors among players of the Iran National Youth Soccer Team and to analyze
biomechanical characteristics associated with injury risk. The findings are intended to provide
scientific insights for improving movement mechanics, enhancing performance, and preventing
injuries among youth soccer players.

Methods

This descriptive—comparative study was conducted on 25 male players from the Iran National
Youth Football Team, all of whom competed at the highest national level. Following coordination
with the national IFMARC center, demographic data including age, height, weight, and body
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mass index (BMI) were collected. To assess lower limb functional and biomechanical
characteristics, three field-based performance tests were administered: the Weight-Bearing Lunge
Test (WBLT), the Football-Specific Jump-Landing Test, and the Cutting Movement Assessment
Score (CMAS) test at 70° and 90° cutting angles. The WBLT was used to measure ankle
dorsiflexion range of motion (ROM) for both left and right limbs using an angular-based
calculation method. During the jump-landing test, each participant performed a vertical jump and
landed first bilaterally and then unilaterally, while the kinematic variables including knee flexion,
ankle dorsiflexion, trunk flexion, knee valgus, and lateral trunk lean were analyzed. In the CMAS
protocol, cutting maneuvers to both sides were evaluated to detect biomechanical errors such as
internal hip rotation, knee valgus, limited knee flexion, trunk misalignment, and insufficient
deceleration strategy. All trials were recorded with two high-speed cameras operating at 250
frames per second, and movement data were analyzed using Kinovea motion analysis software.
Statistical analysis was performed in SPSS version 27, employing paired t-tests to compare
conditions, with a significance level set at p < 0.05.

Results

The results showed that the participants had a mean age of 18.40 £ 0.50 years, a mean height of
182.24 + 6.70 cm, a mean weight of 75.24 + 6.63 kg, and a mean BMI of 22.63 + 1.00. The WBLT
results revealed no significant difference in ankle dorsiflexion ROM between the left (47.37
4.16°) and right (47.36 = 2.75°) limbs, suggesting symmetrical ankle mobility. However, the
football-specific jump-landing test indicated significant differences between single-leg and
double-leg landings in knee flexion, trunk flexion, and ankle dorsiflexion (p < 0.05). Both knee
and trunk flexion angles were substantially lower during single-leg landings than during double-
leg landings, reflecting a decreased capacity for shock absorption under single-limb conditions.
Furthermore, lateral trunk lean was significantly greater during single-leg landings, indicating
weaker trunk stability and control, which may predispose players to increased loading on the
lower limb joints.

In the CMAS test, players were assessed in four cutting conditions (left and right directions at 70°
and 90° angles). More than half of the participants were classified as being at a moderate level of
injury risk, with smaller percentages categorized as high-risk or low-risk. Specifically, in the 90°
right cutting maneuver, 56% of the players were in the moderate-risk group and 16% in the high-
risk group, while in the 70° right cutting, 60% were moderate-risk and 8% high-risk. Comparable
trends were observed for the left-side maneuvers. Detailed kinematic assessments showed that
many players exhibited initial internal hip rotation, knee valgus, and restricted knee flexion during
cutting, particularly at the 90° angle, which are recognized as key contributors to anterior cruciate
ligament (ACL) injury risk. Qualitative video analysis further revealed that most players failed to
employ proper deceleration strategies during cutting maneuvers, resulting in elevated shear forces
at the knee and increased ground reaction forces. Additionally, the trunk was frequently observed
to remain neutral or internally rotated in the frontal plane, a pattern that amplifies valgus torque
and destabilizes the knee joint. Players who demonstrated reduced knee, trunk, and ankle
flexion—combined with increased valgus and lateral trunk inclination—were identified as being
at a higher risk of lower limb injury.

Conclusion

These findings highlight the importance of proper landing and cutting mechanics in preventing
lower limb injuries among young soccer players. Reduced knee and trunk flexion, limited ankle
dorsiflexion, and poor neuromuscular trunk control increase stress on the knee, particularly the
ACL, and compromise dynamic balance and stability. Increased lateral trunk lean during single-
leg movements further indicates deficiencies in neuromuscular control. The study revealed that
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players of the Iran National Youth Soccer Team exhibited movement patterns placing them at
moderate to high risk of lower limb injuries, with primary risk factors including reduced knee and
trunk flexion, dynamic knee valgus, limited ankle dorsiflexion, and impaired trunk control. These
results emphasize the need for specialized training programs targeting trunk stability, proper
landing techniques, ankle mobility, and cutting maneuvers. Field-based screening tools such as
CMAS and soccer-specific jump-landing tests can identify at-risk players and monitor
improvements. Integrating neuromuscular training in youth development may reduce injuries and
enhance performance, warranting further experimental research.

Keywords: Soccer, Injury Risk Factors, Lower Limb Injuries.

Article Message

Proper landing and cutting mechanics are crucial for preventing lower limb injuries in youth
soccer players. This study on the Iran National Youth Soccer Team identified key risk factors,
including reduced knee and trunk flexion, limited ankle dorsiflexion, dynamic knee valgus, and
poor trunk neuromuscular control. Findings emphasize the need for targeted training programs
focusing on trunk stability, ankle mobility, and proper landing and cutting techniques. Field based
assessments such as CMAS and soccer specific jump-landing tests can effectively identify at risk
players and monitor improvements, supporting injury prevention and performance enhancement
in young soccer athletes.
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Figure 3- A) 90 degree Cutting Movement test, B) 70 degree Cutting Movement test
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Figure 4- A) 90 degree Cutting Movement test, B) 70 degree Cutting Movement test

sla g, 5l ools Judowi g 4y 5208 (6l ol Jodoed g 4550 YV ased SPSS l53le 5 lawsgd ol 6)9]6‘*’.' Seosls

A 8,8 s s 0 /00 (g lole s g al colatwl g3t yeel g ros

YAIE < bl o8l cw (0o a5 (5 50b 4 tamo oo lid 1) aslllas o USG50 Sl a0 slo S59 (V) Jgux
39V Jne Sl b Sl VOV 5 e il VAV (o it (5 48 0nSiben 5 10+ Jlone Gl b L
A yliS PIEY

£5 05lods IV 093 NFeF ylimno o o ) g b lalllas anbibad



" e o HUSU SUos pIl sl s Jolgs o3luslind

b Sogo3l SS90 o Shg-) Jguz
Table 1- Demographic characteristics of subjects

Jleme Sl R JecEn
SD' mean Variable
L.u .
0.50 18.40 b e
Age
6.70 182.24 cm <
Height
k .
6.63 75.24 ®e) o5
Weight
1.003 22.63 BMI
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Table 2- Descriptive values of the WBLT test
Sl Sl il RS

WBLT
SD mean
C,.w‘ Lv ol 5
2.75 47.36 TR e
Right Ankle Dorsiflexion
=L BOANE
4.16 47.37 = b S

left Ankle Dorsiflexion
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Table 3- Descriptive values of landing test components in single-leg and double-leg landing

positions
onSilen bl gl ybme Byl il Factor
SEM? SD mean
(a2,0) b cud> = gl asUs
1.35 6.64 26.41 Knee Flexion — double Legs
(Degrees) 1 e
(ax,0) b S5 - il asls Variable 1
0.90 4.42 18.39 Knee Flexion — single Legs
(Degrees)

1. Standard Deviations
2. Standard Error of the Mean
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Table 3- Descriptive values of landing test components in single-leg and double-leg landing
positions
oSl Hlasliw! slas o Gl il oSl
SEM! SD mean

Factor

(a2,0) b e = asls g0
2.66 13.05 46.00 Dorsiflexion — double Legs
(Degrees) 2 e
(a0 b S5 - piSls g0 Variable 2
1.76 8.64 34.76 Dorsiflexion — single Legs
(Degrees)
(az o) | S - 4 asds
1.25 6.16 17.93 Trunk Flexion — double Legs
(Degrees) 3 e
(A0 b S5 - a5 asds Variable 3
1.03 5.08 10.83 Trunk Flexion — single Legs
(Degrees)
(42,9 b cud = il ugSg
1.37 6.74 1.32 Knee Valgus — single Legs
(Degrees) 4 e
(a>,0) b S5 = gl woSlg Variable 4
0.74 3.67 1.94 Knee Valgus — single Legs
(Degrees)
(a259) |y Cudzr - a3 (il (0l o5
0.39 1.93 3.07 Trunk Lateral Flexion — single
Legs (Degrees) 5 piie
(A, b S - a5 il s o5 Variable 5
0.66 3.26 5.66 Trunk Lateral Flexion — single
Legs (Degrees)

79 L ogesl 5l oadis pSoslal slaadlse ;o LSS 5 bidar 093 slacendy o jloline SoldS (ow) 2 jslaiens
ol oo oalo Las (F) Jgo ,0 g kel Judos o] zubi ol eolaiu!

b e gLy ST Comdg 90 50 99,8 (9031 (295 £ (905l @l -F Jou
Table 4- Paired t-test results of the landing test in both single-leg and double-leg positions

i sleglay
Paired Differences
P t 5 sloiliwl slas e e
_ sl Ol i sl
oSl SD mean
SEM
e s
0.01* 4.97 1.61 7.90 8.02 7o ]
Knee Flexion
0.01% 3.84 2.92 1432 11.23 AL (o
Dorsiflexion
0.01* 4 1.49 7.33 7.09 o

Trunk Flexion
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Table 4- Paired t-test results of the landing test in both single-leg and double-leg positions

TS sboglas
Paired Differences
P t 5 sl (glas s 1o "
Hlxo Oy ol
. ”L“_o
ol SD mean
SEM
T
0.62 -0.49 1.25 6.15 -0.61 A oss
Knee Valgus
0.01% -3.69 0.70 3.44 22.59 e ot e

Trunk Lateral Flexion
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Table 5- Results of the CMAS test for high, medium, and low risk players in four situations

3L glaosls RELE gt R buvgio s (pyro YU ks (b2 50
Missing data Low risk Medium risk High risk )
oy Sl
Loy (i) oy (y45) olaws KWPR (y85) olass oy (y85) olaws Condition
% 7 % N % N % N
N
ar A Sy Sy sl
4 1 24 6 56 14 16 4 Right CMAS at 90
Degrees
a5V @1)6.‘::1)}3&
4 1 28 7 60 15 8 2 Right CMAS at 70
Degrees
3l G Ghp sk
4 1 36 9 56 14 4 1 Left CMAS at 90
Degrees
Ve G Gk
4 1 24 6 64 16 8 2 Left CMAS at 70

Degrees
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Table 6- The status of the CMAS execution of football players in each selected component at

angles of 70 and 90 degrees

o0 Slowy 5o Carid g
/. N Task Condition
AY 5 \Y LYY (V) e LY () al r‘wﬂwa;‘)
No: 84 Yes: 12 No(1):21  Yes(0):3 Clear PFC Braking
Strategy
Mgt Ol Mon O keste (OSb oo il aleld
I
s \f a5 A s Y s \f s A L $,,8
-~ - Narrow: > - a e
Moderat: Narrow: 32 Wide: Moderat: Narrow:  Lateral Leg Plant
14 8 2 14 8 Distance
S5z adgl Condg
ARt 0F ab ANV ) B ANVTO) Al oy Jaie Sl
No: 40 Yes: 4 No (0): 10 Yes (1): 14 Hip in an Initially
Rotated Position
59 gily adol Comsy
e o> Y7 ol SN0 () > 554 (0) 4k oosls
No: 60 Yes: 36 No (0): 15 Yes (1): 9 Initial Knee S el
“Valgus’ Position e o,
Comdg o b 28,55 1,8 oy
A > VP oal, AT () AT et . Right
No: 80 Yes: 16 No (0): 20 Yes (1): 4 Foot Not in CMAS at
Neutral Foot 90
Position Degrees
Gz By B G i
-5 4 - SEe - > . .
oL :‘?) oAbl Sleesesced
prous el wes 08 SO e
Upright (1):  »* 'm 408 Uprich AV Brontal/Transverse
8 Lateral  Lateral Medial pright 1 ateral Plane Trunk
Trunk  Trunk  Trunk (1):8 Trunk Position
rotation rotation: rotation rotation
2):1 4 (0):15 2):1
[ T re oJ> BRIt
A o YA al Y () Y () al plad o e & Jloss
No: 68 Yes: 28 No (0): 17 Yes (1): 7 Oty b oeles e
Trunk Upright or
Leaning Back
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Table 6- The status of the CMAS execution of football players in each selected component at
angles of 70 and 90 degrees

o o oluss aidje Cardy
/. N Task Condition
Throughout
Contact
¥F BY b SN () s Earyal P00 casse
No: 44 Yes:52  No(0):11  Yes(l): 13 Limited Knee
Flexion
53 9l a5l G &8 >
OY > FF al, Y () S5 (V) ab 039 Jo2d
No: 52 Yes: 44 No (0): 13 Yes (1): 11 Excessive Knee
“Valgus’ Motion
during Weight
Acceptance
AY 5 \Y S5 YY (V) e LY () al ;;"“"mh’;j"
No: 84 Yes: 12 No(1):21  Yes(0):3 Clear PFC Braking
Strategy
M bwge (+) SO0 F o Mo M beye ()L Joe (il alols
I P .
s V) s V) a5 Y s V) a5 V) L |
A A Narrow: ~ A A 2 S5 )8
Moderat: Narrow: 44 Wide: Moderat: Narrow:  Lateral Leg Plant
11 11 2 11 Distance
Sz adsl Condg
Y = YV al AN ) o> AAO) A oy Jaie S
No: 32 Yes: 32 No (0): 16 Yes (1): 8 Hip in an Initially
Rotated Position o
)Y al 2 55 sl Copndg “;:)’*fy‘
AF 5 ' BYY (+) 3 5Y (1) al g =l
» Yes: 12 AT R AT o5y .
No: 84 No (0): 21 Yes (1): 3 Initial Knee e
“Valgus’ Position Right
Comdg po b (28,55 18 CM%S at
M 5> A, AYYC) 5 AY(O) e e Degrees
No: 88 Yes: 8 No (0): 22 Yes (1): 2 Foot Not in
Neutral Foot
Position
B A I S SRS
S o Jols e Y () Gl o Olrio 40 45 Cundy
.. . R EOPEL I E (+) as < sz .
AYO)Sle i © i) ) i © oogl 5 JLss 8
Upright (1): &7 M Y AN b A7 M Erontal/Transverse
7 Lateral  Lateral Medial ~UPrght [ ateral Plane Trunk
Trunk  Trunk  Trunk 1):7 Trunk Position
rotation rotation: rotation rotation
2): 6 24 (0):11 (2): 6
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Table 6- The status of the CMAS execution of football players in each selected component at
angles of 70 and 90 degrees

— Sl ailge Sy
A N Task Condition

L gogee S o
el jo cde a4y bloto

OY 5 FF al, Y ) s LEN (Db O b led e
No: 52 Yes: 44 No (0): 13 Yes (1): 11 Trunk Upright or
Leaning Back
Throughout
Contact
WY s A¥ al, Y () RIS T s e
No: 12 Yes: 84 No (0): 3 Yes (1): 21 Limited Knee
Flexion
2 gl sl e &8 >
AN 5 A ab S5 VY (1) > S5 Y (V) ab 039 PRy
No: 88 Yes: 8 No (0): 22 Yes (1): 2 Excessive Knee
“Valgus’ Motion
during Weight
Acceptance
A 55 A o YY) s Y () r"“*’i““l5°ﬁ;"
No: 84 Yes: 8 No(1):21  Yes(0).2 Clear PFC Braking
Strategy
O) bogie  (+) Sk —— Mo O kuge ()b Joeo (il alals
I
5V F 59 5 ) S5V F 59 b (55 ,1,3
- - Narrow: > - a e
Moderat: Narrow: 36 Wide:  Moderat: Narrow:  Lateral Leg Plant
14 9 1 14 9 Distance
G adgl Caxls
OV n> ¥ o AN () AN () ek oy Jaie S5l
No: 52 Yes: 44 No (0): 13 Yes (1): 11 Hip in an Initially o yke
Rotated Position 9
2 9l gl Condy e
V8 Yo al SN S0 () ab o5l Left
No: 76 Yes: 20 No (0): 19 Yes (1): 5 Initial Knee CMAS at
“Valgus’ Position 90
Comdg o b 2855 1,5 Degrees
A+ V4l AY ) ET ) b
No: 80 Yes: 16 No (0): 20 Yes (1): 4 Foot Not in
Neutral Foot
Position

B I R L il e

I‘f F, (;) dlLa o« o= JEloa S ol ol g JLss B
right (1): . . .
p g6 M o sl ()45 Upright 5o Frontal/Transverse
e \s . (1): 6 S¥ o Plane Trunk
AT D - ) AT Position
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Table 6- The status of the CMAS execution of football players in each selected component at
angles of 70 and 90 degrees

oy oluss ail3e Cardy
/. N Task Condition
Lateral  Lateral Medial Lateral
Trunk Trunk Trunk Trunk
rotation rotation: rotation rotation
(2): 4 16 (0):14 2): 4
L gogee Sl o
VY 5 ¥ al S5 () o> S5 7 (1) 4l O b pled e
No: 72 Yes: 24 No (0): 18 Yes (1): 6 Trunk Upright or
Leaning Back
Throughout
Contact
A A a EAY () s EaY(yal PO S
No: 48 Yes:48  No(0):12  Yes(l): 12 Limited Knee
Flexion
53l ool G &S >
A > VP oal, AT () 3 A F0) Os Jed
No: 80 Yes: 16 No (0): 20 Yes (1): 4 Excessive Knee
“Valgus’ Motion
during Weight
Acceptance
A 5 A o BV av (o  ereoebensl
No: 88 Yes: 8 No (1): 21 Yes (0):2  Clear PFC Braking
Strategy
M) buoge () Sk . Mot O bege ()L Joe (il alols
Pt
ai \Y g a ) a5 \V 2 7 L $,0,8
A b Narrow: - A P 2 Gl
Moderat:  Narrow: 24 Wide: Moderat: Narrow: Lateral Leg Plant
17 6 1 17 6 Distance o
OY > FE ol AW 2 ENMa o, daie L5l (g
No: 52 Yes: 44 No (0): 13 Yes (1): 11 Hip in an Initially a0
Rotated Position Left
2 9l gl Condy CMAOS at
. . . . 7
AY > VY 4l LYY () &Y () al ws3dls Degrees
No: 84 Yes: 12 No (0): 21 Yes (1): 3 Initial Knee
“Valgus’ Position
Comdg po by 28,55 18
W F a AV O A O st
No: 92 Yes: 4 No (0): 23 Yes (1): 1 Foot Not in
Neutral Foot
Position
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Table 6- The status of the CMAS execution of football players in each selected component at
angles of 70 and 90 degrees

w0y Slass aidje Cardy
JA N Task Condition
S L Nt S 1 Az
Sy o JE @ o Sloris )3 45 Capnsg
.. . a5 = a5l F(v)as M) Sle a5 x>
¥ () Slo ..:) \C; ’ Y ”\COY oyl 5 JWig b
Upright (1): AT ® » b AV O Frontal/Transverse
14 Lateral  Lateral Medial ~UPright [ ateral Plane Trunk
Trunk  Trunk  Trunk  (D:14 Trunk Position
rotation rotation: rotation rotation
(2):4 16 (0):6 2):4
L gogee S 0
FA o> YA al S () SV (O ab 005 b peled ke
No: 68 Yes: 28 No (0): 17 Yes (1): 7 Trunk Upright or
Leaning Back
Throughout
Contact
YF s VY al P () SN ey D O Sasgine
No: 24 Yes: 72 No (0): 6 Yes (1): 18 Limited Knee
Flexion
2 gl sl G &5 >
Ao 5 VP ol Yo (o) o FQO)ab 039 oo rhy
No: 80 Yes: 16 No (0): 20 Yes (1): 4 Excessive Knee
“Valgus’ Motion
during Weight
Acceptance
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