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Feedback Results: Most studies reported that feedback, particularly external or real-

time feedback, led to increased flexion angles of the hip and knee in the
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Mohadeseh Ashrafizadeh, Ali mechanics were inconsistent: some studies showed a reduction in knee
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tasks; however, their impact on functional performance remains unclear.
Further research is required to determine long-term retention and
performance outcomes.
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Extended Abstract:

Introduction and Aim: Motor control deficits in the lower limbs are recognized as one
of the most important predisposing factors for musculoskeletal injuries, particularly
anterior cruciate ligament injuries and other dynamic knee instabilities. The interaction
between neuromuscular inefficiency, quadriceps dominance, and abnormal joint
kinematics during functional movements such as jump-landing has been widely
documented in the literature as a primary contributor to injury risk. Among the
biomechanical patterns most frequently associated with such deficits are excessive
dynamic knee valgus, limited hip and knee flexion, and reduced co-contraction between
the quadriceps and hamstrings muscles. These maladaptive patterns often lead to
increased mechanical stress on the knee joint and elevated ground reaction forces.
Consequently, the design of effective and evidence-based training interventions to
improve lower limb control and correct faulty biomechanics has become a key focus in
sports medicine and rehabilitation sciences. In recent years, feedback-based
interventions have gained considerable attention as a potential means of enhancing
motor control and preventing injuries.

The purpose of the present systematic review was to investigate the effects of feedback
interventions on lower limb mechanics and athletic performance in individuals with
motor control deficits during jump-landing movements. Given that feedback provides
immediate information regarding the accuracy or quality of a performed movement, it
can facilitate the acquisition of correct motor patterns and contribute to long-term
neuromuscular adaptations. This review sought to determine whether feedback,
delivered through different modalities visual, auditory, or combined can lead to
measurable improvements in kinematic and kinetic variables, reduce harmful
biomechanical loads, and enhance performance parameters such as jump height and
reactive strength index. Furthermore, the study aimed to explore the consistency of
findings across various studies, evaluate the methodological rigor of existing evidence,
and identify potential research gaps for future investigation. Methodology: To address
these objectives, a systematic search was conducted across several international and
national databases including Google Scholar, PubMed, Science Direct, Scopus,
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Maglran, and IranDoc. The search covered studies published between 2000 and 2023
that examined the effects of feedback on individuals with lower limb motor control

” 1]

deficits. The combination of keywords “Valgus Knee,” “Dynamic Knee Valgus,”

LTS LIS L]

“Quadriceps Dominance,” “Biomechanics,” “Kinematic,” “Performance,” and “Feedback”
was used to identify relevant research. A total of 540 articles were initially retrieved.
Following a multi-step screening process that involved title and abstract review,
duplicate and irrelevant studies were excluded. Subsequently, 47 studies proceeded to
full-text review, and 20 of them met the inclusion criteria and were selected for
qualitative synthesis. Inclusion criteria required that studies be experimental or quasi-
experimental in nature, involve healthy participants exhibiting signs of lower limb motor
control deficits, and report outcomes related to kinetic, kinematic, or performance
measures. Studies that focused on clinical populations with existing injuries, conference
abstracts without full data, or those lacking methodological clarity were excluded from
the analysis. The reviewed data were then categorized according to the type of
feedback intervention, duration of the training program, and reported outcome
measures. Findings: Across the reviewed literature, feedback interventions consistently
demonstrated beneficial effects on sagittal plane kinematics. Most studies reported that
feedback led to increased flexion angles at the hip and knee during the landing phase,
which in turn reduced the impact forces transmitted through the joints. For example,
interventions employing real-time visual or video feedback were shown to promote
softer landings by encouraging athletes to adopt a greater degree of knee and hip
flexion. This improvement not only enhanced the efficiency of shock absorption but also
reduced the mechanical strain on the ACL. Studies such as those by Dowling et al.
(2012) and Ericksen et al. (2015) highlighted that immediate feedback helped
participants internalize correct landing mechanics within only a few sessions,
suggesting that motor learning can occur rapidly when external cues are provided.
However, when the focus of attention was internal (i.e., directed toward body segments
rather than movement effects), learning tended to be less durable and biomechanical
improvements were smaller in magnitude. In contrast, findings regarding the frontal

plane kinematics were more inconsistent. While several investigations demonstrated
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that feedback especially real-time external visual feedback significantly reduced the
degree of knee valgus during jump-landing, other studies failed to observe notable
changes. For instance, in some experiments the feedback group exhibited a reduction
of approximately 3 degrees in knee valgus compared to baseline values, whereas
others reported no statistically significant differences between feedback and control
conditions. These discrepancies may be attributed to variations in feedback modality,
duration of intervention, participant sex, or the technical demands of the specific landing
task. Nevertheless, the general trend across studies supports the conclusion that
feedback, particularly when designed to direct attention externally, can facilitate
improved frontal and sagittal plane control, which are both critical for injury prevention.
The review also revealed consistent evidence regarding the influence of feedback on
kinetic parameters, most notably the vertical ground reaction force (vVGRF). Multiple
studies confirmed that both augmented and real-time feedback significantly reduced
peak VGRF values during landing, implying that athletes adopted softer and more
controlled landing techniques. Onate et al. (2001) demonstrated that providing
participants with augmented feedback led to a substantial reduction in landing forces
compared to verbal instruction alone. Similarly, Heinert et al. (2021) observed that a
four-week feedback-based training program resulted in decreased vVGRF and knee
abduction torque, with improvements maintained after a one-month retention period.
These findings collectively suggest that feedback-driven neuromuscular training not only
enhances immediate performance but can also induce lasting biomechanical
adaptations. A further dimension of analysis involved the effect of feedback on overall
performance measures such as jump height and reactive strength index. The evidence
in this regard was mixed. While some studies reported no significant differences
between feedback and control groups, others found that excessive focus on corrective
cues slightly reduced jump height due to increased attentional load and cautious
movement execution. Conversely, certain investigations showed that improved landing
control could coexist with unchanged or even enhanced performance outcomes,
indicating that optimized biomechanics need not compromise athletic capability. The

differences in performance outcomes may reflect individual variations in learning
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strategies, task complexity, and the balance between movement efficiency and force
production. An important insight emerging from this review concerns the type of
feedback employed. External focus feedback directing attention toward the
environmental outcome of the movement, such as “land softly” or “push the floor away”
was consistently found to be more effective than internal focus feedback, which
emphasizes body part control (e.g., “bend your knees” or “keep your knees aligned”).
External feedback has been shown to promote implicit motor learning, reduce conscious
interference, and facilitate automaticity in movement control. This phenomenon is
supported by neurophysiological evidence indicating that externally focused feedback
activates the mirror neuron system, enhancing motor planning and execution efficiency.
The consistent superiority of external over internal feedback underscores the
importance of attentional focus in motor learning and rehabilitation protocols.

Conclusion: Despite the generally positive outcomes, several limitations were identified
across the reviewed studies. A majority of the research was conducted on female
participants, primarily because of the higher incidence of ACL injuries in women
compared to men. As a result, the generalizability of findings to male athletes and older
adults remains limited. Moreover, differences in intervention duration, feedback
modality, and task design make direct comparisons challenging. Only a few studies
examined long-term retention beyond several weeks, leaving open questions about the
persistence of biomechanical adaptations over extended training periods.Overall, the
findings of this systematic review indicate that feedback interventions especially those
employing real-time visual or augmented methods are highly effective in improving
lower limb mechanics among individuals with motor control deficits during jump-landing
tasks. The consistent improvements observed in sagittal plane kinematics and
reductions in ground reaction forces highlight the value of feedback as an evidence-
based tool for injury prevention and motor control enhancement. Although the evidence
regarding performance effects and frontal plane mechanics remains somewhat
inconsistent, the overall trend supports the use of feedback as a practical, low-cost, and
adaptable component of athletic training and rehabilitation programs. Future research
should focus on optimizing feedback delivery systems by combining visual, auditory,
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and haptic cues, exploring the neural correlates of feedback-based learning through
electromyographic and neuroimaging methods, and evaluating the effects of long-term
interventions across diverse athletic populations. In conclusion, feedback-based
interventions represent a powerful and scientifically validated approach for modifying
faulty biomechanics, enhancing neuromuscular control, and preventing lower limb
injuries in athletes and individuals with motor control deficits. The integration of
feedback mechanisms into training regimens not only promotes safer and more efficient
movement patterns but also fosters durable motor learning and improved functional
performance. By leveraging advances in real-time biofeedback technology and
individualized training protocols, future studies can further refine our understanding of
how feedback influences motor adaptation and optimize its application for both
performance enhancement and injury reduction in sports and rehabilitation contexts. In
conclusion, feedback-based interventions represent a powerful and scientifically
validated approach for modifying faulty biomechanics, enhancing neuromuscular
control, and preventing lower limb injuries in athletes and individuals with motor control
deficits.

Keywords: Valgus Knee, Dynamic knee valgus, Quadriceps Dominancy,

Biomechanics, Kinematic, Performance and Feedback

https://jsmt.khu.ac.ir/
274


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.14.2
https://system.khu.ac.ir/jsmt/article-1-681-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1404.23.30.14.2 ]

VEL £ 0,lond ¢ pgmiglunnn 8593 559l § (4519 b 53 Lidg3

EPRVTS
spdie Jala ) as a5 SlSas (Ssnnsn (Sl Julss 5 ool Jlaloiin a5 o L) o]
O aS ade 5 L ads Ol e sl Al bl ale s Sl Ml pae J 1S 55 ool Julse (V)
oo a0l e e e ks ess (1) 4S5 el OB 3 shusa oS ko DLy ol & Yzl oS 0
M 30030 b amslis 53 bur 5 063 303 o5l Ol e slexr <0lae 51 eslind L Boes Sil5 Jumie s
Sl ool s (g 0LE bl (S OB opl o 6aiS e oalizad 513 Jemde cuts gl O e lex
das e il il g5 als e 1y el s bl conl s oS s ol Kot OEe 4 o Ol e
o o Al o Gy lueslel Al e Jgb s e 318 e 5 G5 048 o sblgs el 07 Y)
S S sl Gl b i S S b U g 53 (8D ol Vo 3T /K s 5L
Gledle (7 Y) el ol o bl b e glacad ol o e Sl 5 s (S (e yn Yer)
peddaly L5ES (6,0 sl alS 5 gl et S sbul gl Kt 5 Ol e Sl Olae S i
el 4 al sddesls 0L Ll sl o 015 0d 1y Jolse 51 (ol 2 81 (00l g ol o B,
Jolss dham SN dtn B BB el G b 1 (Sl 5 (hae e IS sl Sl L o
SL o S JaS Lo, o, phe 5,8 5o F3 0L Jete iU 2alS ) Kl le C‘)La( LB s
ol g IS (sl (VD) STl slasl 5 L e s805 omly (S (g 0S s 5 Sl e 5 I S
Wbl 35 gad e il a5 35 4 ot Jole oS el S sV sl | ol e bl
JS (VLS o ool b 1 ol dlait b o33 Slaasitn 4 03l S8 OIGl s diS pond Jalge o b Jules
S35 2 Sl Glas s s5ms Sopo 53 Grzmes LS 0SS SOae DLBLEN Gola 4 ol Jlae— ae
5> S Sl i Gl ol Hlds ae 25l Glasl (V) 35d e Loy el el il
el glaasl ol e s se 5 SOl il Wl s bl ol Ol 2alS | shaieay 0L
3525k pde b alie 55 ) el ko bL, el Olpe Gl 0l pasiiie 45 sl 355050 ( Gas s
osliul ol DS > 3 Dol ol Sl Sl ¢l Vsams 355550 51 0NV-A) das e 28l
S eslinal das o S 1y 3= h SOl 3,55k gl 45 el sl eals 0L (B0l gy 35 e
NY) Sl e 355 5 S SSGSS aile b S la S Sk ol 5o 255k b s Jeall s
L S S S @S5l sln (ol 5 Johs 55l ol pea) 5,550 cilise gl OF
S eSS 558wyl s Shee 51 AT 5 a5 AT )50 53 4 K15 0 355550 0 )l 0l slgniy
e b 5 Al a3 w555l (Ol S sba Ll Lsls 1 55 4 o seae (las 5L ol
5,555k s Jeadly 5205 .0V N 0)( ¢ oSS (6 s ¢ 2DIS) 51y iliss gl st bt o) 5L . (10) s

(SLQM‘JJ:*’"} ASL}JB-)J ("J?.SV} b LA}J‘)”) J\.'.A.)‘fd ‘)b.; B b J}J-é ‘)ls rt}u‘ Oj}r_; J}‘ a2 2 g;l}‘.)

https://jsmt.khu.ac.ir/
275


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.14.2
https://system.khu.ac.ir/jsmt/article-1-681-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1404.23.30.14.2 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 30 / 2025

ol iy OANVV"asly 555 olTa") WS o Gishane &S > il a1y o diSES b a5 >l 5,555
33,5 S assel sl Jls 555550 gla Jendl ss 51 Jsl azys 3 el sblize by ol 51 (680
2 Ohle Celda sl SlS s (850 780) Yimma Jotls 5555050 S5 sba (V4 VA Wles S ealizal o sllas
Sl e, 550 ML 0kaSl gl s bagly eSS (Jledlgea 35 e eslizad LOT 0u oS >l
Skt 05 b Sl S 53 5550l ook Slllas (Y0) 5530wl 65 Shes Sl Sl Ga L oS o
ok g b U, @S 55 Oy sladdlas (b YoYe Jle s du e sba (Llazdls Jie S, sl S
B I Sl andliae ol 53 S e sl 55 Sl sS0s Lsl 3 Sk pll bl SlanS s 6558 slas st
o Sl gn Ol is 5 S sdalie [ 355 SIS = B sjle e o6 1y sl 3l aS s eslinal (6 pay Sl
550 AL LSS Sl ey 25555 O 53 85 1y ol S5l ey e Sl Sl S il S sl
A e Jedll WS (g3 508 (550 Al 1 1) 55l e Sl ol Dl e (V) AiSy S5
b ite 250 2 35575k s Llesls LS il 805 (2158l Ol STl 2alS il e S0y Sl (550
Sl 53l (T D0 5l 51 slandllae s e sbas (VV=A) Wlardls oo oy copllaal S > sl Sl & by 5o
s 55 255550 055 55 e ) WSl ed s dald 5k s S s ) O s Sl S auls
5235575k 5 Be) S5 205500 5 e 2,525k adlle cpl 5o (YY) il ea g mi i 2,550 gl S
oz (ool Jl e g p ) gliedn) 355550 Ok atis K e 5 ais Sl S w0 1 (A8l 0L
b Sl Lsls QLS ax 3 Ve s WY g ) O s gl pasdE Rl S 5 s, 5l ey S s S
26 Loy S a8 il oa S 318 adlas e (3L RS 05 S 53 8 3 ey Jedl S (S350 S5
Lo a3 5 03 g2 5l Jaie (s atin ) ) e s (glazin § e e sdeliina (SOl po Sl ks i 4
I nl 03k Gl b o5 5 (Sosm Dledd B 55 (e 5555k & s oS5 20505k s S S
b Oldlae ST il ol 5L g iy Sl o Ut Sl g Sl i bais 4 3 5131 LT oS
S Ulssay o g1 S 5500 ((TT) Liles SO e b s 38 ee 4 bss e Slajiane 555050
o U (T8) 3138 1 Sl ol Sl 5 e Jodll Ko S0 1 Sl Ko Ll by e (sl e

u;,itu:,u

QT&QQLAJJ{M ) S gl RS =m)w‘4§b Sl Latls bl 5 s Shes i Sl
ol = 0T B ssd e ol wlie G et gl 5555 5, Jsb s (asSTs ol Lasls A8 s
Sl Olp o 1y Sop gl Gl le anb oS (55 &S ol e LS (suail aeal b m e Olseey
Sl 5 g o e QL3 0 S i oS o sk s o pliI L sl 5 B 5 Shas eSS
o2 Gy gl GRIBI L OIS e L Ry s Ses (GRSTs 258 el Sl eslind s S eslid s

https://jsmt.khu.ac.ir/
276


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.14.2
https://system.khu.ac.ir/jsmt/article-1-681-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1404.23.30.14.2 ]

VEL £ 0,lond ¢ pgmiglunnn 8593 559l § (4519 b 53 Lidg3

AYNY0) Cod s e SO ol 2 ST Gloy el B i)l 2 3 Shas sl 6 Sl
Ly Sob dex Sl 815 Slods oo same SGKe 0 ol b Ol o 8 Lsls 3,158 N IS DPIR S-SR PO
Ll 2l 53 (el 5 (Kt laasl ) WOl dites a5 3 ax S1L.OMV=YY) sl 2alS | el ol
3Kt St Lol Vs Ll 1 pleasl e sl 21 o) 5 oY 053l Ol e Lol el 0wl
ol G258 3 el 2k Sl i 2le S (V) el Lzl s sl sl 8 S st ]
A ale 5o B S eslinad (e Dliles 5 Ol ped Jsb s el SESS Olea 5l 0L, &S
e b g Dl plnil iy ol 53 Slalllas 035 35 4 a5 Ll ol s SRS 1
ol (Gos e g OF Wl o by Ll bis ol (Bowwl S = 668 03) el ol i s oS
Ol yo 4 ool oo ol e (V) lad S 0 isl Ly Ll iy b e sl it 2 5555 il lalllan i1 Ul
Sl s S S sl e S Sl laalstioe 1L daly 5o 1) lie SleMbl s Sleys
Lol g S0 (b g il (3 Sas glacdled (o Sl plil Slae 5 A oWl

b axsls Sl s Olays 5 (6 Kie G

gy 9 91ge
Mbﬂl}- MJLEAL‘ELJJ‘)D ale'rJM Nle JALQ: QT)DASW‘ ..«\..arUm oI » NLE.A&.’ULA‘)} u;\

<KL 5 Scopus Science Direct.PubMed Google Scholar a3l > = Sledbl gbaell s
G Sl Oy e Sl ke 515 Ly e sSs slae3lsudS b SI L1 5 O1S dhar 51 s Sledbl
e s onl 4 sy laskas ledd sy YOYY Dl B Yere 51l 5 s Slee ail S -
Sk L35 03,5 oy 1y Sl il S SRS ali Glyls (sl a5l 80 oS s Slallas
B 035 ST s b b il e s 0 VU ks an 3 sds sl 3131 (Sl e
Slr oo £ e LA Gl adlllas 5l lie LS e 4 (ELG  mes 5 baphlen 3 0l S ot
S s by s addlas badllis ans ol e . C3I0 ssmy edd plnil Sldlas b bl Slidlas s
3 S 5 eslial 5 Lae3lsdlS (gt b sl (i 53 LS gl sl Bd e leesls (s G B 8
Valgus Knee, Dynamic knee valgus, Quadriceps Dominancy, ) AND «lS 3l eslizal U ol
sl s 3 i Ay allis 080 L so=s (Kinematic, Performance and Feedback Biomechanics,
ol andlas £V s Gl b e 8 5 1SS SV (s S jE e 3 Ve 0dSr 5 sl s p b
3ol axdlae GBlal 5 35,5 slasbne b JolS s s allie Yo JalS e andllas I dns 45 L O] s e

() ol Jod) Lds g

https://jsmt.khu.ac.ir/
277


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.14.2
https://system.khu.ac.ir/jsmt/article-1-681-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1404.23.30.14.2 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 30 / 2025

Sladlae ul}d.vlo):.&\ o)La.j:Jg.ﬁ

A
L oedd gt Yo g geone

08 — a0l g lS

A=) S5 Yl g goons

> EVY-3550 sl b Gillas pus

)" Ay aJJLau.;Lg Yl &‘,.o:.u

- Oldlas C"f

o fwd Jds 4 eud ha <Yl

j‘> AR

31 dny oila Gl Yla g gocme

EV- oS e )y 2

bk ples Tl Yl

Ye-24,9

|
|

https://jsmt.khu.ac.ir/
278


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.14.2
https://system.khu.ac.ir/jsmt/article-1-681-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1404.23.30.14.2 ]

VEL L0 05lond ¢ pgmrglumns 0593 (539Ud 9 (o559 b 53 LiR93

badl
03,5 ealital alal (6 S0 sad (Soged 5l Aash sadised STl gl Slalllas ST S 5l Ol b ey
oo Ol s Llastls Ll o bl glacan] a3 SOl e e 4 Sldlas 3l (ol s
Ol 03 el en gy am 5ia) 50 (SmS Slaseite 4 Sl R b e Jedll hSe S50 S0 SRS la e
ST Y Q) 3 e end Jedll Ko (53500 S0 A el 355505k 4 Lles S Al (s3b s Slalllas Ly
o2 sl S kiSOl ey Jodll 1S (3508 G55 2 0e (600 salllas 3 izes (TV
2L el sy LLVA) sl falS a8 s (5, Sl s,k e oS Sos SnS i Ol e
Oldlae anll ol sl atls g2 5 gl Ol a5, Gl e Ll GV canles 5 L3Sy o,08
(YY) OLSes 5 Sidgls Lol gandllae 53 Jle jsbay les S s 1) 2 ld pl 25,5550 3l (9300w
s goat anlllan ol o5 b LSl 5148 55 OS5 ol G5l IS8 55,5550 glaes S 0 o gl
G gl ok Sl esd S SESS G eSS sk Al Gaa b 6,5 saallhs 53 (F9)
355550 YY) 0L 5 el &1 51 glandllas 3 ool j2alS 5 gyl anllas cpl b oS Al ot
(YIA) 8 (sUls andllas 3 pmen (V4) A 3l adlas (ol 53 aos Sy S35 & s gy 0 b g1
oS L sy 3) Coyseoas |y (gladamd 5,950 a5 (ool 3l ys 5 CU.?)\ 5 oSy 8 atlh S U jesie
eS| G5 L35 3) g |y (slakid ) 55k a5 (ol B as s b e RS s S Sl s (1 Al

E0) Aol bl s 55,3 S Loy S 5o ol o mis Ll sl il 5bl slie ol W5 S il ys (5l

SRS el L OS5 50 60,8 5 (SOl s slba i o550 L L e SV LWos ) sl

oy 95 5 453k 09,5 (sla s ga 3l ilsn ¢ gl alin Augmented Feedback 5 U3l e )
) i Reduces Jump Moet) siiyian
S>30 S5 S o) B sk 3,575k Landing Forces S

Osn3l s Lol 53 58 5315 355 e
S glai3S T RalS) dsls sl
3o i\ 2alS e A0 Y (O
e S L avslio 53 (4 VE £ 4 0A (O ga5
G ol S IS 5 e 255k
S S A8 e Gl | Aol a2
Sl i Sl eSS s, 50 Ay e

b e sy b b slag s

https://jsmt.khu.ac.ir/
279


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.14.2
https://system.khu.ac.ir/jsmt/article-1-681-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1404.23.30.14.2 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 30 / 2025

(455 VVY) il3 G o sl Lo 535030
)".\.'4.“)(4;.-):\\//2)4.13[).\”1(.;'-41)‘)")
by ymmats BOT dinls (21530 s el
g ams VAL I3 amio 5o O lagsls
5 gl aSIul skaS s wsls s 45l
Slasly e poss sl S
S oSl el as 5 01 by
55 (R2=1/00) (gls sre Siuonr
sla e andllae ol 55 IS s ol
o e S Ll S - g Sk by e
L 5 e 355 g A s Bl
IS s o508 o g1

55 0L Ll 4 by o sla e

Loy S baw s Oboj 3l g 55 BB ol
A edalin CadSS 63 s 3,55k g gel
ol (¢S 3lil sla i JLaSS 5, 50
Ao WAL S oy 2l db o

0L LT andlas @ S sbay by tals

S o5 S 20575k ) &S 2l
Bl (Sl Jol o 228 L S >
ol e ol o by conl b Lo

et 255750
LUy ol ol (slajlne
S0 4 515) S ko

Sl s 2SI il

Gl

2o 2
Sl sla s

Inertial Sensor-Based
Feedback Can Reduce
Key Risk Metrics for
Anterior Cruciate
Ligament Injury During
Jump Landings

Effects of task-specific
augmented feedback
on deficit modification
during performance of
the tuck-jump exercise

https://jsmt.khu.ac.ir/

280

5 Kyl sl
(TY) Lol

ERSry
YY) oL, K



https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.14.2
https://system.khu.ac.ir/jsmt/article-1-681-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1404.23.30.14.2 ]

VELEXs 0,lond ¢ pgmrglunns 893 559l 9 (459 b 33 g

T o b sl SR, 555k o5 S 5
o S s 5 gl s

23 S A Sl g e el nSe

Ol 3553k 05 J RS 05 8 L alie

DIl e S 5 255k 05 8 ol

JAS 038 b aglie 3 1, Ol 2805 a4l

Loy S 0 St et e 31 0L
i ealie 13 2SIl sl 5

Job s 53 it sl keSSl
Obes 53 25555L) Kok g 51 g 258
Sl el e B sbe (3l
53 3l paSIal 55kiS gals (P= v 8)
=01 S Sl 2508 o Ik
3N o 5 SIA asly St (P
BB b P <) /) SKkd s

il ials

o3 3 3,553k o b
S SlisS 95 5 8l

354

Oles 5o Gam 25575k S
Jelse 25 2 A
o el (Sl
J)J.é uﬂ.:.&'

Immediate Effects of
Real-Time Feedback
on Jump-Landing
Kinematics

Real-time biofeedback
to target risk of
anterior cruciate
ligament injury: a
technical report for
injury prevention and
rehabilitation

https://jsmt.khu.ac.ir/
281

5 oSl hle
Sl K
(Y+Vo)

UL 53,58
(Y+\0)



https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.14.2
https://system.khu.ac.ir/jsmt/article-1-681-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1404.23.30.14.2 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 30 / 2025

S Al 5 0 5 15 s
93 53 1y e Jaﬂluﬁoéswéjﬂj
¢:|JQL:JJ,:;SUJ§4.,¢~,.‘J:”>'-;QUJ§

Sl 5,555k s S 53 G Il

R P KL ™

Lol s sil5 S i s 35555k 05 S
L);S)}wl;}dri.{lécﬂ}@}\u»uj);
T3 Sla ol 2 oDl isn 35
b Ogasl i 03 4253 VY,0) b e 0SS
o @l e ed 5 (D03l 53 435 TVA
(O35l B0 6 050512 AN) 2eS
e S L T et 53 3L S s
S5 i Gl S s (s

el 0 S S e S

sla Jodll) s S S 0 Ol ol anllle

L (Gooo) s S0 b alis s
Ste Hgbar LIS e (o) (ol

Sl b gl 0dd o wsls » (i)

S5 o5k el

5 3l 0l ps 2,2 50)

aglie )3 1, (o 355250
S 93 e 2,2 5L L
354 SEKe

2 mshs s,k S

sin N

3,570k Al g S

Jump-landing
biomechanics
following a 4-week
real-time feedback
intervention and
retention

Video Feedback and
2-Dimensional
Landing Kinematics in
Elite Female Handball
Players

The Use of
Augmented
Information for
Reducing Anterior
Cruciate Ligament

5 0S5l
Sl s
Y\

3 ol &

e BIUONY
(Y+\V)

https://jsmt.khu.ac.ir/

282



https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.14.2
https://system.khu.ac.ir/jsmt/article-1-681-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1404.23.30.14.2 ]

VELEXs 0,lond ¢ pgmrglunns 893 559l 9 (459 b 33 g

A6 (3 ,8) e Joddl Ko (63 500 Injury Risk During

. I - Jump Landings: A
SS9 SHlS 0 6 Ul oS Systematic Review
slagtass &5k 5l ds b emio

Syl g iy

50l S als SRl el sl | eSS s,k st Effects Of | oplslysy | WV
Ll ey Locell i mals g gl b b coles g - 51K an
05 Jedl S S8 Al s S 33 e feedback on training | <707
I 55 domins Sila g p oS b jump landing tasks (Y1)
. for ACL injury
.w‘.} .
prevention: A
systematic  review
and meta-analysis

Changes in landing PRCINN '4
mechanics using

‘_;:j».oui;SbL_;ng):ﬁjJ{BU;ulS R g QU NV

b P e s Rl s Lam 5 Wl o 3,250 augmented L
A edalie (P = /v 0 0) el Slade Sl G 93 i feedback: 4-Week (Y+1Y)
training and

bis win b Jgb s aia ja i 1D ed 9 g0 i
b o3 aia a pane 53 a0 gl Ced s () S350 retention study
Al el 2, 5k addllan opl o LS| = el e b e

by 5 e Sl oS (8350 550 55,8

https://jsmt.khu.ac.ir/
283


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.14.2
https://system.khu.ac.ir/jsmt/article-1-681-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1404.23.30.14.2 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 30 / 2025

b a2l S RIS S s

-
Jle jsbay s atls y calies glas, s 5L Ol T anglin 4 gt ol 53 555550 el )y n Dlalllae S
s syl s (Geatie S bug) e bt syl s YY) e s 0bes sl
axdlas ol 53 oLy 2,550 Sl sk s S amlis oa b oosp b (SOl glaubl p (Lawasie 8)
Jolis 53 b 5,555k ()8 DS e addlae ol Gl Bda 5 5l e Ll 53 edes au g a5 Cl (63,555
33 5,555k 53 &S g ol ol as b s n s 03 OGS,y o 0s b SS 5 SELiS s ) 5l
L35 158 Ol sy dal st g mass 3,553k 05 8 L aslie > g 5 BB 5 sba 058 S 5 SGleas
Ao andlae 53 L (V) ol 585 e el Se (63508 S5 5 S5 ST RAIS s aas 5, 5L S

..L.::—‘bﬁ J)})" J.ab— ngﬁl Lg.ﬁ)j."d)“)‘:’.-’}g“"b)j’.').l:’)j‘ 4.“..3\.2.«4.34’(%\/ JL..»:)J Q‘JKA.A).LWU.’

1. Dyad
|

https://jsmt.khu.ac.ir/
284


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.14.2
https://system.khu.ac.ir/jsmt/article-1-681-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1404.23.30.14.2 ]

VEL £ 0,lond ¢ pgmiglunnn 8593 559l § (4519 b 53 Lidg3

Ll e o) Jonll oo (53508 (S0 RS 55 dnidlS 0 S 0 a5 A eds ey S o bl sl
3 (heaS0) oddcy 585 5,552 5b ¢ o= 255550 058 dwr Sl (tmlis 40 Yoo ) Jle 5o 0L 5 6U51 e (YY)
($laxaasl) b 5 (ks 53) o5 dal s 5 55 eSS 5,555k g antls w58 i sl » J S
5 &L e () das Ll 1) e Jedl oSe (S5, Sl il 25555k pde 5 e 25l 4 S
355 b ) oS 5 5 (Gaadie g b)) olgsa Cuxdye 53 50 1y p8ds 2,550 ST Jl s O
Sor s 2l plralr Ole Sl 5o (S 5 255550 Ay amd pl 45 08 aslie oo b d(Laasas 5 23
o2 OLSes 5 05eSCol ol LOY) ol s VU anllan b s cpl 51 a8 5L 5 550 e el oSe (63 500
s ) Joall oSe (63500 S Sau b 2s sk il ISl ST 6o e andlae SO b YWY L o
53 S5 o5k bl das e S 1) e el Ko (3508 (550 255500 £lsl Saan sl DL S s S
G0 S Olssa 1) (LSS 555550 A3 Olllas il s Vo Slalllas b oS ol fge iy 2alS ol
5 05Sl () Wlos S 5 me ¢ ol ko Bl ol b o je ol SlSagn Jolse 2alS 3 o shlae
Sl il 358 = Sl o 5 S5 2k B Gda b laddlae 53 TV L s 0
Bl 5 s el oS (53500 S50 A 3 S5 505k LT s Gl S b | YL
e LhaSS 3,505l o5 Wsls 0L T Jl s OLas 5 sl (YY) sy e sl pash
35 OLSan 5 5 5m Ll e 53 (F8) das o L2alS Aoy TR B 1 B Loy sl sk 3 s (6,851
S 03 1y Goblas Jals il sy 0y 8 S SeSO Sa) eSS 255500 S s p 4 TOVE JLe
llas ol 53 a5 L S5 ol 0L 1y el L3 I3l 5 g gl 5 sy e sSs o ime Jadll oS
S s glaalllas 3 0LiSan 5 508 (8) 3y Ll U s Shae 0 by e ke Oy o gl 5ls
OiSSl glawly 3 W sil3) Sssm 55 3 b s (b 0laSSl gliwly 55 Wagil3) Ssos S a0 b ol 3,550 g5 50
SIBl sl es S NS s p 3 G sl s il abline S o] Ky S (L
oS 5 Ll eols OLES ey Jadll 8o (3508 (S5 03 (SR SRS pa3 0y S 5 Aty gl aSl s (g i
A ol 516 s e Jedll oS8 s S s 15 SIS Ol I 53 s ake BB 2k g s el
oz adlae S (b YN Tl 55 OLIKes 5 0 Loy amen (4) &S o Aol [ VU Slllae s
geod Sl oS s el 5 5 5 Ol S asly Rl el eSS s, 555k aSuls sl K5 ST 0158
) esdhe L Cadls s b amios SSlagn 5 oS 50 Ll S e aol | wsdS Sl il 5l 3 sk e
a3k 4 S L (ST bl o 53 (Sodds) (3l Olos L3 3,5k 2 U a3l Sl
5 0L 5 05l Ll Oldlae 4y Ol o Ll ol 5 L(A) Wles 37 ol (ST ¢L>,u'l Sh ) S SR
e mils Oy 53 3,50 68 sl 0LEs Sladllas cpl (Y FO Y LYY) Sl Yoo Jle 53 OLKan 5 e

W)J ol >L>=._:" C)‘M}:ejw Ay U':"3~‘J9‘ b j") J..Lilﬁj ULAS b Bras) M‘w&& LSJ)':’ J.J‘)Jdﬂ

https://jsmt.khu.ac.ir/
285


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.14.2
https://system.khu.ac.ir/jsmt/article-1-681-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1404.23.30.14.2 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 30 / 2025

52 UL 55,58 andllas ol 5 S sl o JW g 0 amio 53 1) pslae Dl iS85 Ol 5o ) 5L Jlar L
oo e Sl S cad A3l Oley s 5,55 50 Sl e il STl 4l 5 skiaST gals 5l S YeYe JL
L so3ls Ol 53 555550 a8 Wa 8 5,158 Yo Ye o s 0l 5 JLijbe iman ((8Y) 59 55 3 5 il
53030 S S s i Sl el adr SO plnil 5 el slen 13 Gl el SlenS ST 3 s
2l S be (1) Sl ke O g anllas mls b oS a2 el Salils S o by 0S5 208
g5 2k Olyde 0,55k f g Cal (See il (ki pds Olames JWs i SSLS L LS
sl sl gl sl Jale andlas 550 3131 5 (63, Shoe el

S el S5 4 es¥ el 555 A 0,555l Cand a4 ot 5) 505l &S e e DL s ey B b
S I3 A s o3 Gesb S D 2 Shes Wi e e OF By 48 ol g 5 BB T3 (S 6,50k
Clops ras Sldul b 4 o Cod jasis Spa (oS adalie | ol ) S e w5
555550 a8 Sl sl aseiie Ll € 5i e els Jisled e 5 S js sddnS 03U slalge 5 Lius (5,850
US4 e S G555 3,555k oSepy dims alS 1) OB, aBTa s Olpe sl blas sl
L b Jodly s cami s s o JRalS ) (6850 5 5 Shes LIS 5 il 5 s e 0S  Salal]
s FA5e 650k 5 s Ses @ e b Al e Pl 4 1) 5 b Lag e GH g 8y oS olas) 2k
aale Lo ol asl 3l Al e s 5 Sl W51 ks o e (slaasl 5 5 Ol 51 s -l L
ol S 683k Ul O 1 Sage 4y s

A3 L S L el e p Sdeel S 5,550 ey esh cpl g edd ) p Sllas ST s s
asl3 SRl 5 SIS SRS Gk 5l as 5l aS YT Jle s 0L 5 Sdsls Jol sandlae 5s il
b eSS ols 5 B o bl ol 4 e oS Ble S o Gl Sl 4 b e sla pane il s
5 @51 jer Lol (M) Lls o SdeolisS 15 had S ol pl S o e 13,555k (5558 DI Olpe o
raen (FY) ol 43 8 i s laiac 1y 6B dail s sladdans | o8 sl Vo) Jl s 0lSes
4 5l Cad 5 e S3508 SRS1s S 2 2055 et Sl e TTY L 0L 5 o tes
Ao o QL oS At it Slez ok 03 5 atds a1y ite 53 b 5l b R ed o b
Sl Ol |y S plowil 1 ey oV anllan cpl s L3 e el (5,5 b S Ol ey | wxia ler
A 53 b b ooty Sl Olpea 1 (3,550 IS5 plowil 31 ) anie e s g)s SIS L ST
(88) ol 4 S

Slaass SRl s Jerdl S Goses S M Lol 3k &S il Ol Dllee ST e dleay
o2 S 6 e Gk Sl s sie S i S B S Ly s Al il sl
L3 g 4 S oisl 1y 1l bos Sae 53,5550 1 Oldllas iy bl sd o ol ks bLjy el 2alS Csl

https://jsmt.khu.ac.ir/
286


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.14.2
https://system.khu.ac.ir/jsmt/article-1-681-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1404.23.30.14.2 ]

VE L 0lod ¢ pgwgunm 893 (559U 5 13559 b 52 893

o Loy s s Sas pane G Olsea i FU) 30575l o 4 oS e Cladlas Olas 55 =l
S Olpear g3gas i gL YT e s OG5 S5l ool gaddllas 53 el gt ol 2k s
53 o LYV e 53 O 5 5550 aadllae 3 Ll (F) 55 LSS ey S 55 1l 0 bss e gle e S|
Loy S o S5l op Y0V Jle s DL 5 el T aadllas 3 L(8)) 3L 2alS eSS 5,550 L sl 3l
Sl ill Sy 5,5k 0 S 5 Bl b ol aS Il s il SSL (o ses 5 gl b gl s s
(2l S sS4 by i e dle Lol sualles o cplply e B e ol 3 Dliie (1)
Soxb p o Ll e piie SO Olpen S1y D008 arld Bk Sl sl or S p )
Sl 13 3,55 1 (6345 Sl 51 0T a4y 2y cnl by (Y8) 551080 31 Sl ol SGLaS 2 oa 5 s ST
A3 (Sl 5 Sl e oSG ) (36w S e el Olssas o0 slas e o e
a3 5 el DL 53 ety slac e slasl sles b asls ol sdd el oS N e 4B S
SV ol 5 st ls pl Sl 355 L (YT ,Y0) il andls Ja555 3 Shes Sl s 5551 Ll 55 s

el 055 w13 5 5 g0 )y Ol 2S5 (s ]
Al 35 sddplal OU3 (55 Sllllas ST S 58 il 350l 4 05 e Sl alllas Slacys s Sl
Pl Sl 5,555k e (S a5 L IS ) shas ls rand idl 531G Ol e a0 ) el 015 e
SR Gl b Abtlle ol 5l sst el Gl IS b 53 il e b s el s
o 5SS Glapasl spd e slgtn S oslinal (il Jade DU IR 5 s o8 glaca]
03 sl O3 S Sl Sads Sl L) g Ssline gl Lo Ses IS e 58 sk
las 1S by S b )05k Sl s S ol oDl ey el Sl ST b
Wlen (6345 Jalse aSyl 4 a5 U ppmmen Sl SL sdul L3 (st Slallas 4 (o5 Shas o Jled
2 phn Al LS 5, 55L Sl Jeol i 63 Shes slaclad £ 5 5 5,55 5L g5 sk e b
Lol 5l Jol = s s OlMay b Slibes faad 51 3 b 5 sbay ciliien (slaeyss L3 st (]

gl Ao lle

(S 5 o

S g sl 3l s il ol KL 5 s 3 pmar el 3555550 4 sl DL add s Slalllan sl
53 1y Sl il Juolte (ASIE (L1531 5 s Jondll oS (58 Rl )5l S8 psba spd e S~
S &y bl amio SSleS 05505l A fl aS ols Ol wlalllae o e s Jos a 530yl
Losls olias 1y s Sae 5 oo,550 Ot Ladisds Ol ST g ol o Col iy Jl 3 asiw
Wl a3l ool 3 (5 ey Slalllae Sl o] (sla ] ane 53 (63 Shes (Sla pite age 1A 4 a5

https://jsmt.khu.ac.ir/
287


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.14.2
https://system.khu.ac.ir/jsmt/article-1-681-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1404.23.30.14.2 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 30 / 2025

Sb

03,55 Sl ol b ages (il bt s Il el glaolesle 5l b SaS &S ma Godw

!

8o g
L3S S5 wile 5 (2ol 4 S OBk 5

QU 99 5 ylino

sl 0313 (l}u‘ b aoals ;,.:SJ.? 9 L;)‘jicq;- |c esls C,SJ.& axJane d?-b.la cé)t.wo.,\i‘ cL;)br‘}@Ju BE) Qt’) ‘r

RGIUO PSS Wo ﬁ‘ﬁ)jf‘k‘(’)dibj; e JL”’“’M

Reference

1.

Jeong J, Choi D-H, Shin CSJTAjosm. Core strength training can alter neuromuscular and
biomechanical risk factors for anterior cruciate ligament injury. 2021;49(1):183-92.
https://doi.org/10.1177/0363546520972990.

Letafatkar A, Rajabi R, Tekamejani EE, Minoonejad HJTk. Effects of perturbation training on knee
flexion angle and quadriceps to hamstring cocontraction of female athletes with quadriceps
dominance deficit: Pre—post intervention study. 2015;22(3):230-6.
https://doi.org/10.1016/j.knee.2015.02.001.

Begalle RL, DiStefano LJ, Blackburn T, Padua DAJJoat. Quadriceps and hamstrings coactivation
during common therapeutic exercises. 2012;47(4):396-405. https://doi.org/10.4085/1062-6050-
47.4.01.

Heinert BL, Collins T, Tehan C, Ragan R, Kernozek TWJIJoSM. Effect of hamstring-to-
quadriceps ratio on knee forces in females during landing. 2021;42(03):264-9.
https://doi.org/10.1055/a-1128-6995.

Hughes G, Dally NJS, Sports. Gender difference in lower limb muscle activity during landing and
rapid change of direction. 2015;30(3):163-8. https://doi.org/10.1186/s13102-022-00469-3.
Hébert-Losier K, Schelin L, Tengman E, Strong A, Hager CKJTK. Curve analyses reveal altered
knee, hip, and trunk kinematics during drop—jumps long after anterior cruciate ligament rupture.
2018;25(2):226-39. https://doi.org/10.1016/j.knee.2017.12.005.

Hollman JH, Nagai T, Bates NA, McPherson AL, Schilaty NDJCB. Diminished neuromuscular
system adaptability following anterior cruciate ligament injury: Examination of knee muscle force
variability and complexity. 2021;90:105513. https://doi.org/10.1016/j.clinbiomech.2021.105513.
Nielsen G, Stone J, Buszewicz M, Carson A, Goldstein LH, Holt K, et al. Physio4FMD: protocol
for a multicentre randomised controlled trial of specialist physiotherapy for functional motor
disorder. 2019;19(1):1-13. https://doi.org/10.1186/s12883-019-1461-9.

Armitano CN, Haegele JA, Russell DMJJoAT. The use of augmented information for reducing
anterior cruciate ligament injury risk during jump landings: a systematic review. 2018;53(9):844-
59.

https://doi.org/10.4085/1062-6050-320-17.

https://jsmt.khu.ac.ir/
288


file:///C:/Users/admin/Downloads/form_result-Q12-R1048.doc%23_Hlk179591041
https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.14.2
https://system.khu.ac.ir/jsmt/article-1-681-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1404.23.30.14.2 ]

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

VE £ 05l ¢ @guiglumnn 093 (5 y9ld 9 (559 b 53 LlRg3

Leonard KA, Simon JE, Yom J, Grooms DRJIJoSPT. The immediate effects of expert and dyad
external focus feedback on drop landing biomechanics in female athletes: An instrumented field
study. 2021;16(1):96. https://doi.org/10.26603/001¢c.18717.

Benjaminse A, Otten B, Gokeler A, Diercks RL, Lemmink KAJKS, Sports Traumatology,
Arthroscopy. Motor learning strategies in basketball players and its implications for ACL injury
prevention: a randomized controlled trial. 2017;25:2365-76. https://doi.org/10.1007/s00167-015-
3727-0.

Onate JA, Guskiewicz KM, Marshall SW, Giuliani C, Yu B, Garrett WEJTAjosm. Instruction of
jump-landing technique using videotape feedback: altering lower extremity motion patterns.
2005;33(6):831-42. https://doi.org/10.1177/0363546504271499.

Herman DC, Ofiate JA, Weinhold PS, Guskiewicz KM, Garrett WE, Yu B, et al. The effects of
feedback with and without strength training on lower extremity biomechanics. 2009;37(7):1301-8.
https://doi.org/10.1177/0363546509332253.

Hewett TE, Myer GD, Ford KRJTAjosm. Anterior cruciate ligament injuries in female athletes:
Part 1, mechanisms and risk factors. 2006;34(2):299-311.
https://doi.org/10.1177/0363546505284183.

Buccino G, Binkofski F, Riggio LJB, language. The mirror neuron system and action recognition.
2004;89(2):370-6. https://doi.org/10.1016/S0093-934X(03)00356-0.

Sugimoto D, Alentorn-Geli E, Mendiguchia J, Samuelsson K, Karlsson J, Myer GDJSM.
Biomechanical and neuromuscular characteristics of male athletes: implications for the
development of anterior cruciate ligament injury prevention programs. 2015;45:809-22.
https://doi.org/10.1007/s40279-015-0311-1.

Benjaminse A, Gokeler A, Dowling AV, Faigenbaum A, Ford KR, Hewett TE, et al. Optimization of
the anterior cruciate ligament injury prevention paradigm: novel feedback techniques to enhance
motor learning and reduce injury risk. 2015;45(3):170-82.
https://www.jospt.org/doi/10.2519/jospt.2015.4986.

Benjaminse A, Welling W, Otten B, Gokeler AJPtiS. Novel methods of instruction in ACL injury
prevention programs, a systematic review. 2015;16(2):176-86.
https://doi.org/10.1016/j.ptsp.2014.06.003.

Benjaminse A, Postma W, Janssen |, Otten EJJoat. Video feedback and 2-dimensional landing
kinematics in elite female handball players. 2017;52(11):993-1001. https://doi.org/10.4085/1062-
6050-52.10.11.

Chappell JD, Limpisvasti OJTAjosm. Effect of a neuromuscular training program on the kinetics
and kinematics of jumping tasks. 2008;36(6):1081-6. https://doi.org/10.1177/0363546508314425.
Marshall AN, Hertel J, Hart JM, Russell S, Saliba SAJJoAT. Visual biofeedback and changes in
lower extremity kinematics in individuals with medial knee displacement. 2020;55(3):255-64.
https://doi.org/10.4085/1062-6050-383-18.

Ericksen HM, Thomas AC, Gribble PA, Armstrong C, Rice M, Pietrosimone BJCB. Jump-landing
biomechanics following a 4-week real-time feedback intervention and retention. 2016;32:85-91.
https://doi.org/10.1016/j.clinbiomech.2016.01.005.

Norasteh AA, Ashrafizadeh MJTSJoRM. Evaluation of the immediate effect of feedback on the
performance of athletes with lower limb movement pattern defects. 2021.
http://dx.doi.org/10.32598/SJRM.12.5.12.

Sahabuddin FNA, Jamaludin NI, Bahari MLHS, Najib RKMRA, Shaharudin SJJoPE, Sport. Lower
limb biomechanics during drop vertical jump at different heights among university athletes.
2021;21(4):1829-35. DOI:10.7752/jpes.2021.04231.

Barker LA, Harry JR, Mercer JAJTjos, research c. Relationships between countermovement jump
ground reaction forces and jump height, reactive strength index, and jump time. 2018;32(1):248-
54,

DOI: 10.1519/JSC.0000000000002160.

Montalvo AM, Schneider DK, Webster KE, Yut L, Galloway MT, Heidt Jr RS, et al. Anterior
cruciate ligament injury risk in sport: a systematic review and meta-analysis of injury incidence by
sex and sport classification. 2019;54(5):472-82. hitps://doi.org/10.4085/1062-6050-407-16.

https://jsmt.khu.ac.ir/
289


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.14.2
https://system.khu.ac.ir/jsmt/article-1-681-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22520708.1404.23.30.14.2 ]

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Research in Sport Medicine and Technology, Volume 23 - Issue 30 / 2025

Dai B, Garrett WE, Gross MT, Padua DA, Queen RM, Yu BJTAjosm. The effects of 2 landing
techniques on knee kinematics, kinetics, and performance during stop-jump and side-cutting
tasks. 2015;43(2):466-74. https://doi.org/10.1177/0363546514555322.

Donnell-Fink LA, Klara K, Collins JE, Yang HY, Goczalk MG, Katz JN, et al. Effectiveness of knee
injury and anterior cruciate ligament tear prevention programs: a meta-analysis.
2015;10(12):e0144063.

https://doi.org/10.1371/journal.pone.0144063.

Emery CA, Roy T-O, Whittaker JL, Nettel-Aguirre A, Van Mechelen WJBjosm. Neuromuscular
training injury prevention strategies in youth sport: a systematic review and meta-analysis.
2015;49(13):865-70.https://doi.org/10.1136/bjsports-2015-094639.

Vescovi J, VanHeest JLJSjom, sports si. Effects of an anterior cruciate ligament injury prevention
program on performance in adolescent female soccer players. 2010;20(3):394-402.
https://doi.org/10.1111/j.1600-0838.2009.00963.x.

Laquale KMJATT. Nutritional needs of the recreational athlete. 2009.
https://doi.org/10.1519/JSC.0b013e3181a0547a.

Onate JA, Guskiewicz KM, Sullivan RJJJoO, Therapy SP. Augmented feedback reduces jump
landing forces. 2001;31(9):511-7. https://www.jospt.org/doi/10.2519/jospt.2001.31.9.511.

Ericksen HM, Gribble PA, Pfile KR, Pietrosimone BGJJoat. Different modes of feedback and peak
vertical ground reaction force during jump landing: a systematic review. 2013;48(5):685.
https://doi.org/10.4085/1062-6050-48.3.02.

Stroube BW, Myer GD, Brent JL, Ford KR, Heidt RS, Hewett TEJJosr. Effects of task-specific
augmented feedback on deficit modification during performance of the tuck-jump exercise.
2013;22(1):7-18. https://doi.org/10.1123/jsr.22.1.7.

Ericksen HM, Thomas AC, Gribble PA, Doebel SC, Pietrosimone BGJjoo, therapy sp. Immediate
effects of real-time feedback on jump-landing kinematics. 2015;45(2):112-8.
https://www.jospt.org/doi/10.2519/jospt.2015.4997.

Abbaszadeh GH, LETAFATKAR A, ABBASI A. Effect of feedback training on some kinetic,
kinematic, and functional factors of active men. 2019. http://dx.doi.org/10.29252/sjimu.26.6.23.
Mahmod AK, Lee JLFJJSS, Jasmani P. Effects of augmented feedback on landing force from
jumps. 2017;6(2):1-9. https://doi.org/10.37134/jsspj.v0l6.2.1.2017.

Favre J, Clancy C, Dowling AV, Andriacchi TPJTAjosm. Modification of knee flexion angle has
patient-specific effects on anterior cruciate ligament injury risk factors during jump landing.
2016;44(6):1540-6. https://doi.org/10.1177/0363546516634000.

Dowling AV, Favre J, Andriacchi TPJTAjosm. Inertial sensor-based feedback can reduce key risk
metrics for anterior cruciate ligament injury during jump landings. 2012;40(5):1075-83.
https://doi.org/10.1177/0363546512437529.

Guy-Cherry D, Alanazi A, Miller L, Staloch D, Ortiz-Rodriguez AJSMIO. Landing styles influences
reactive strength index without increasing risk for injury. 2018;2(02):E35-E40.

DOI: 10.1055/a-0608-4280.

Munro A, Herrington LJTK. The effect of videotape augmented feedback on drop jump landing
strategy: Implications for anterior cruciate ligament and patellofemoral joint injury prevention.
2014;21(5):891-5. https://doi.org/10.1016/j.knee.2014.05.011.

Nyman Jr E, Armstrong CWJCB. Real-time feedback during drop landing training improves
subsequent frontal and sagittal plane knee kinematics. 2015;30(9):988-94.
https://doi.org/10.1016/j.clinbiomech.2015.06.018.

Ford KR, DiCesare CA, Myer GD, Hewett TEJJosr. Real-time biofeedback to target risk of
anterior cruciate ligament injury: a technical report for injury prevention and rehabilitation.
2015;24(2).

https://doi.org/10.1123/jsr.2013-0138.

Heinert B, Rutherford D, Cleereman J, Lee M, Kernozek TWJPTIiS. Changes in landing
mechanics using augmented feedback: 4-Week training and retention study. 2021;52:97-102.
https://doi.org/10.1016/j.ptsp.2021.08.007.

https://jsmt.khu.ac.ir/
290


https://dor.isc.ac/dor/20.1001.1.22520708.1404.23.30.14.2
https://system.khu.ac.ir/jsmt/article-1-681-fa.html
http://www.tcpdf.org

