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ABSTRACT

The most serious and severe injuries among female volleyball players is the knee
injury, especially the anterior cruciate ligament (ACL) tear. Its key risk factors are dynamic knee valgus
(DKV) and abnormal alignment during jump landing. One of the successful protocols regarding the pre-
vention of knee injuries in female volleyball players is professional sportsmetrics volleyball training. In
the present study, the effect of this protocol on DKV correction and landing error scoring system (LESS)
was investigated.

[VETELE The current research is quasi-experimental with a pre-test-post-test design. The statisti-
cal sample included 30 female volleyball players (MeanSD age: 20.83+2.22 years, MeantSD height:
168.16+6.47 cm, Mean#SD weight: 59.13+7.4 kg, Mean+SD body mass index (BMI): 20.83+1.52 kg/
m?, and Mean#SD sports experience: 5.46+1.8 years) who were randomly divided into the training (15
people) and control (15 people) groups. Double leg squat and LESS tests were used to evaluate DKV and
landing error. The exercise group participated in the present protocol for 6 weeks, three sessions per
week. Each session was approximately 90 minutes, including warm-up exercises, sportsmetrics volleyball
training, and cool-down. The analyses of covariance were used to evaluate the data at a significant level
of P=0.05.

[T The results of covariance analysis showed that performing these exercises significantly reduced
(P=0.01) DKV (from 23.13 to 7.86) and landing error (from 17.46 to 7.6). In other words, the training
group experienced a 66% decrease in DKV and a 56% decrease in landing error after performing six
weeks of sportsmetrics volleyball training.

[@TEIERT Sportsmetrics volleyball training has successfully improved performance and prevented ACL
injury in female volleyball players. According to the present study results, performing these exercises

Received: 23 Oct 2022 © leads to correct DKV and improves lower extremity alignment and landing technique. Therefore, per-
Accepted: 06 Nov 2022 i forming sportsmetrics volleyball training is strongly recommended for female volleyball players with DKV.
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Introduction

requent landing and jumping in volleyball

result in contact injuries between players

under the net, especially in the lower ex-
tremities. Although the knee is the second most common
joint injury in volleyball (ankle 31.9%, and knee 17.38%),
itis in the first place in terms of intensity because it causes
the highest rate of complications and absence of athletes
from sports activities. Valgus stress is the key risk factor
of anterior cruciate ligament (ACL) noncontact injury. A
higher rate of ACL injury in females compared to males
is due to neuromuscular differences, especially liga-
ment dominance. This defect and increasing stress on the
ligament structure causes the greatest absorption of the
ground reaction force during landing and acceleration
reduction on the ligaments and the knee in a valgus posi-
tion. Landing in this position increases stress on the ACL
and eventually tears it.

On the one hand, sportsmetrics volleyball training
(SMVT) effectively reduces ACL injury. On the other
hand, there is a strong correlation (88%) between the
risk of ACL injury and dynamic knee valgus (DKV). The
present study was conducted to investigate the effect of
SMVT on landing errors in female volleyball players with
DKV.

Materials and Methods

The subjects of the present study consisted of 30 female
volleyball players aged 18 to 25 with DKV. The inclusion
criteria for research included no history of injury in the
past year, at least three years’ continuous participation in
volleyball club teams for three sessions per week, and no
injury or serious defect in the knee joint. To check the nor-
mality of the data and the homogeneity of variances, the
Shapiro-Wilk test and Levene’s test were used, respective-
ly. Also, the analysis of covariance at a significance level
of 0.05 was used to check the changes between groups.

Table 1. The results of covariance analysis
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Squat tests were used to identify the valgus defect, and
the landing error scoring system (LESS) test was used to
evaluate the landing error. The tests and training protocol
used in this study are as follows. In the double leg squat
test (DLS), the athlete performs five times without inter-
ruption in a controlled squat to the depth of 90 degrees,
and if the middle point of the patella inwards during the
squat so that it crosses from the inner part of the big toe,
indicating valgus position. LESS is a valid and reliable
screening tool. The test consists of jumping forward from
a 30 cm box at a distance of 50% of the subject’s height
and immediately doing a vertical jump at the maximum
height. Also, SMVT includes a specialized warm-up,
specific sportsmetrics volleyball exercises (agility, endur-
ance, strength, reaction speed, speed, power, plyometric,
and balance) and cool-up exercises. The exercises were
performed for six weeks, three days a week and each ses-
sion lasted 90 to 120 minutes.

Results

The results of covariance analysis (Table 1) illustrate
a significant reduction in DKV (66% reduction, from
23.145.0 to 7.8+4.9) in the training group after six weeks
(P=0.01, F=115.98, Eta=0.82). Also, a significant de-
crease in LESS score (56% reduction, from 17.5+2.5
to 7.6+3.4) was observed in the training group (P=0.01,
F=113.45, Eta=0.81).

Conclusion

Performing comprehensive intervention protocols and
using neuromuscular screening techniques to assess the
relative risk of injury are the most effective strategies for
preventing ACL injury. The LESS is used to identify DKV
and athletes at risk of noncontact knee injuries, especially
ACL injuries. Based on previous research, performing
neuromuscular exercises in female and male teenage soc-
cer players with LESS poor initial scores can reduce the
landing error significantly. In addition, to reduce the risk
of ACL injury by 50%, performing these exercises can
also improve performance. Herman (2020) reported that

Training Group

Control Group

Variables Eta P F
Pre-test Post-test Pre-test Post-test

Score LESS 17.46+2.47 7.613.39 18.13+2.89 17.612.64 0.81 0.01 113.45

Angle DKV 23.13+4.6 7.8614.92 22.5+5.55 23.44+4.31 0.82 0.01 115.98
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LESS: Landing error scoring system; DK'V: Dynamic knee valgus.
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performing neuromuscular programs leads to a 6-7-de-

gree reduction in knee valgus angle in semi-professional

volleyball and basketball players. Amanda et al. [42] also Conlflict of interest

reported improved neuromuscular control and dynamic

knee stability following neuromuscular training programs The authors declared no conflict of interest.
(NMT). It seems that the NMT, by modulating key risk
factors, can decrease the risk of lower extremity injury,
especially knee injury.
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12. Sports metrics volleyball training (SMVT)

Y OJLM:': Ay 099 AF.Y )9-.[)(.3:0 9 o'é)n

Sy 9S4 ylogdly (Sl ¢ 5598 ¢ ey raliinl DLy o3
Oeigy DLyl JyuS 05,5 Dl )0 05 (paads 0,5
Slo oo plonil (o 09,5 b aslie oy by Juad iy

“L;m“ i > OISl a,o}i

sl G555 pais 9 6800y ca el onl 3l

ol 2 g3l sl egos 05 g ealil gil; (sbgy usSlg
WS o b als e osluila ] bl (IK05 59 45 el S jge
29a5) 355 )8 sl 4 g it b (LSl &S (5 j5boay
3O Cewd g ST > g0 @_;)l Jase (Al ) ol
ly S9doe o 42 )3 A lagily g 418,513 laails sl
SSiS Jlo abas  olad sles 51l il o pwoSly Lansets
O ygody aidy 9y i o B K059 090 sy Fp b
0 515 08 e Lzl az s e Gae b 1, il o 1S
cpk}iwylowgm‘gpwoidlﬁly
Sl euled joe b Sy ct S (B 25 5l oS 6,504
5 3] ol (b 5 2l e el (usSUly Candg
Oimgs 5o IVY] el a5 aope VY 5 asys YA
e G2 D 53 b Sl b slai 3 ) 2l

@o9oy] el azly condloly bl ol 085 @50

Al weSly adi gl ST O 51 ISEY o JBlas a0
AS S OBY o skl

2958 (gl (35l whammns (3903
Sl Il S a8 098 gllas e jliel e algay
S sl plRa 5 (S (ko QLIS (63,95 208 ]

93] (200505 Sl 05 w1y 09,8 - by il
slaws sasmoylis YU kol .l puate o] VO Jolis LESS

10. Double Leg Squat (DLS)
11. Landing error scoring system (LESS)
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13. Knee Injury Prevention Program (KIPP)
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