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ABSTRACT

Aim: Most studies have compared the single-leg landing task in terms of
biomechanical characteristics, especially kinematics and kinetics of
movement planes, and concluded that reliability for knee valgus angles
and hip adduction is moderate to excellent. However, no studies have
been conducted on the reliability of different types of single-leg landing .
Therefore, the purpose of this study is to review studies investigated the
reliability of single-leg landing types to evaluate the biomechanics of the
knee joint.

Methods: The relevant articles from valid databases with the keywords
Single Leg Landing, Landing, Kinematic, Biomechanics, Return to Sport,
Performance Test, Functional Test, Hop Test, Kinetic thematic search
methods from 1995 to 2023 were examined.

Result: A total of 1022 articles were identified then duplicate studies
were eliminated in the next stage, the titles and abstracts of the studies
were reviewed and 439 studies were excluded due to inconsistency with
the research question .Finally, only 9 articles that met the inclusion
criteria were examined.

Conclusion: This study showed that different single-leg landing tasks
for kinematic variables, including internal rotation, adduction, hip flexion,
knee extension, knee valgus, trunk lateral flexion, and pelvic tilt have
good reliability.
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Extended Abstract

Introduction

The prevalence of sports-related injuries among athletes has shown an upward trend
over the past 10 to 15 years, primarily due to increased participation in athletic
activities (1). In other words, between 2012 and 2017, sports-related injuries in
athletes increased by 19% (2). These types of injuries can significantly alter an
individual's lifestyle and may result in months of rehabilitation and an inability to
engage in athletic activities (6). Many previous studies have investigated the
reliability of single-leg landing (SLL); however, despite the frontal plane being a
significant predictor of knee injury (22), most of these studies have assessed landing
mechanics primarily in the sagittal plane (23-25). Moreover, research has
predominantly focused on variables such as hip adduction and knee valgus in the
frontal plane, which are considered major risk factors for knee injuries (26), while
other kinetic and kinematic parameters have received less attention. In addition,
most studies have examined double-leg landing tasks, which have limited relevance
to sport-specific movements (24, 25, 27-29), as bilateral assessments may fail to
detect unilateral functional limitations and may overlook incorrect unilateral
movement patterns that occur during athletic activities (30). Comparing knee
biomechanics across different sport-specific tasks can contribute to the identification
of injury risk factors, as well as inform strategies for injury prevention and
rehabilitation. Several studies have examined the biomechanics of single-leg landing
with a focus on kinematic and kinetic parameters (31-33), concluding that the
reliability of knee valgus and hip adduction angles ranges from moderate to excellent
(34). However, no study to date has specifically addressed the reliability of different
types of single-leg landing. Therefore, considering the limitations of existing studies,
the aim of the present research is to review studies that have assessed the reliability
of various single-leg landing tasks for evaluating knee joint biomechanics. This
review will aid in determining the reliability of different SLL tasks, analyzing study
findings, and evaluating the quality of the current literature. In turn, it may help
synthesize related findings and draw conclusions about existing gaps in the field.
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Materials and methods

Relevant articles for this study were retrieved from the following electronic
databases: PubMed, MEDLINE, Sport Discus, EMBASE, CINAHL, and AMED, using
a subject-based search strategy with the keywords: Single Leg Landing, Landing,
Kinematic, Biomechanics, Return to Sport, Performance Test, Functional Test, Hop
Test, and Kinetic, covering the period from 1995 to 2023. The initial search was
conducted electronically, followed by a manual search of printed articles within the
aforementioned databases. The inclusion criteria for selecting studies were as
follows: studies involving human participants, written in English, available in full-text
format, and focused on the biomechanics of single-leg landing in anterior, lateral,
and medial directions across various movement planes (kinematic and kinetic).
Initially, two primary reviewers—each with prior experience in publishing several
related articles—screened the titles of the studies retrieved through the search
strategy and removed any duplicates. Subsequently, two additional researchers with
similar qualifications reviewed the titles and abstracts of the remaining articles. Any
studies deemed irrelevant were excluded, and the full texts of those meeting the
inclusion criteria were obtained. Based on these criteria, the full texts were reviewed
in detail by the researchers. In cases where abstracts did not provide sufficient
information to determine eligibility, the full texts were requested directly from the
corresponding authors via ResearchGate or email. The quality of the articles was
assessed in terms of study design, accuracy, and the thoroughness of reporting by
the authors, using a modified version of the Downs and Black checklist (35). This
tool is suitable for evaluating both randomized and non-randomized studies and has
demonstrated good inter-rater reliability (r = 0.75) and test-retest reliability (r = 0.88)
(36). Accordingly, a total of 15 items were included in the version used in the present
study. A score of 12 or higher was considered indicative of high methodological
quality.

Findings

As illustrated in Figure 1, a total of 1,022 articles were initially identified, from which
426 duplicates were removed. In the next stage, the titles and abstracts of the
remaining studies were screened, resulting in the exclusion of 439 articles due to a
lack of relevance to the research question. Following a full-text review of 157 studies,

148 articles were excluded. Ultimately, only 9 studies met the inclusion criteria and
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were included in the final analysis. A summary of the study characteristics and

quality assessment scores is presented in Table 1.

c Records identified through database searching Additional records identified through other
-(% 929 sources
8 93
"E
: 4 4
Records after duplicates removed
596
8’ U
c
o
[
»n
Records screened |:> Records excluded
596 439
@ A total of 148 articles were excluded
after full-text assessment for the
> following reasons: focus on hop test
= Full-text articles performance metrics rather than
=) assessed for eligibility biomechanical analysis; assessment
w 157 limited to ankle biomechanics; use of
external supports (e.g., orthoses);
evaluation of tasks other than the hop
@ test; investigation of the effects of
interventions on hop performance;
analysis limited to either kinematic or
- Studies included in kinetic data only; inclusion of bilateral
%; synthesis tasks; availability of abstract only; and
S 9 publication in non-English (non-Latin
= alphabet) languages.
Figure 1. PRISMA flow diagram
Conclusion

All of the included studies examined the biomechanics of single-leg landing in the
anterior direction, except for the studies by Ortiz et al. (41), Myer et al. (42), and
Marshall et al. (43), which assessed lateral single-leg hop, crossover hop, and
single-leg hurdle hop, respectively. Some studies also employed alternative tasks
such as single-leg squat (32), cutting and pivoting (44), running (43), and double-leg

landing (24, 25, 31). However, the present review exclusively focused on single-leg
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landing tasks. Although the landing strategy was consistent across most studies, in
three studies, participants were required to perform the task with their hands placed
on their chest (32, 43, 45), which does not align with the natural mechanics of
landing. In the study by Dos Reis et al., participants performed the task barefoot,
which is uncommon in such assessments (46). Additionally, the type of surgery or
graft was not controlled for in the study by Ortiz et al., which could potentially
influence participant performance (41). Orishimo et al. did not assess pelvic
kinematics—an important risk factor for knee injuries (45, 47). Moreover, selection
bias may have been present in that study, as rhythmic athletes were selected based
on body type and their ability to perform balance exercises, potentially overlooking
those with underlying functional deficiencies. In Ortiz et al.'s study, the lateral hop
task may not have been executed correctly, as it was defined as a hop toward the
non-stance leg. This could result in variability in hop angle between participants,
thereby affecting landing mechanics (41). In the majority of studies assessing single-
leg landing, participants were instructed to jump directly onto a force plate from a
platform. The exception was the study by Marshall et al. (43), which evaluated
single-leg hurdle hop landings. Overall, all studies investigated a single-leg landing
task in only one direction. Nevertheless, single-leg landing is widely considered a
gold-standard method due to its acceptable reliability (ICC = 0.86—0.95) (32, 42, 48).
However, its sensitivity for detecting functional limitations is relatively low, ranging
from 38% to 52% (48). Alenezi et al. demonstrated that assessing functional
performance with a single test may not yield adequate results, and the use of
additional landing assessments may increase sensitivity in identifying limitations up
to 80% (32).

Keywords: Single leg landing, biomechanics, motion planes, kinetic, kinematic

The message of the article

The findings of this systematic review indicate that single-leg landing tasks generally
exhibit adequate reliability for kinematic variables. Additionally, there is insufficient
research demonstrating the relationship between different landing directions. This
review focused on the reliability of various types of single-leg landing tasks. This
contributes to a better understanding of the similarities and differences among them,
which can, in turn, aid sports science professionals in making informed decisions

regarding the timing of return-to-sport assessments.
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! Single-leg triple hop

2 Single-leg cross drop
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! Single-leg hurdles hop

https://jsmt.khu.ac.ir/
126

8
g
g
«
=
S
g
=
£
=<
©
=
g
3
£
=
E
o



https://c4i2016.khu.ac.ir/jsmt/article-1-599-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2025-12-07 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 29 / 2025

O £ /) s gl () £4/8) e b

(V£ 70) Koo b (VA /8) B b

05 50) 53 (2) () 5SIs / (+) (5 st 5 5leiS
(¢ S 5kS/ 5
(¢ S oS/ 0 055 39) 15 ) wssls | () (o Qg 528

https://jsmt.khu.ac.ir/
127



https://c4i2016.khu.ac.ir/jsmt/article-1-599-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2025-12-07 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 29 / 2025

J3 e il 5 il Sl s Olsie 4 Vsame 5 dipd e edss il gla 355 0 |y SO 8 IS
S sy GWllas s p Sletomn S50l 51 Gds copl ol S oo D3 eslinal 3550 (B35 4 iS50 )
Sl Sl b S Jate (S8 5 SSlalS) Sl s bl G L ST 058 ST l5l oLl
ol Oly ds) 4 815 il b 3555 Sl yad 5 55 Jeae SO s o LI L5 51 65 503 (6 S 031k s
e Lol sl azdls conl b g ni B, Jly b amiw SIS >ty o s w0 a5 bl 51004 YA) el
sl Sldlas 53 (80 F9) Lhedd wtld b0 5 Jorle Slmio O > S5 ol g585 il
o) o s SO 4 e 5L U (Y0 YE) ol edd s Jlirle mlan 53 Ygene b ST 53 IS
Dlsds L sy b SO 5 .s)j,a).a@wdﬁf«q%;} daanl 3 OO (wlid gy coblaal ¢ b5l Oladlas
oo S Jeats SO ol S b SO lans b plsl oblh s Bl b Lol Gl pls Ll
NGRS

UL 5 50,0l Sldlas 5o 4 sy atls Wl Cmr s L SO oy SOl oy 4 Oladlas plos
Bl Sl G s b SO abline ol A5 e aS () Ohes 5 JLisb 5 (8Y) LS 5 be o(E))
ERE-SY AP IRECICH ENWIRN T PN VE RN N W U B U (R G U S IS5 BV SIESP PR PR I
35,8 S Lais aadllas cpl ol ol Lo 03 S wslizad (F) YO YE) Lgs 553 5 (87) Okss o(88) i
sl 0350 oy 2 L LSS

L dSS opl sl o OB a8 8 5 dalllas v 3 Lol a5 LSS Slalllas ST 53 555 (651 mul 4ol 5 b
adlas 53 b 555050 310 Cllas 555 Cunle L 4S (80 ,6F FY) Wsls e plonil i 4l (55, ooz 0313 1 3
S L ol g (1) Ll el gl Ol oS i S 513 e 2550w L L 58 UL 5 by e
5 yemiosl (8)) 31K 5 e Saseil 3 Shee ol (S S1m i U S O Kes 5 50 adlae s
L3 13 sl syse 1y 358 e atlid 615 ol Gl H5SU Sy G Ol 4 o8 (S Sl 5 0L
Sl - O, 1y il azsls 3y adlas cpl 53 Cnl (S Ol (8 s oplp osde L(EV L20)
S 55 Slas Cad Ko ol ol Ly ik AR JolaT Sl T plol QU5 5 0 i el S
v Bl P IS il S O 5 sl adlae 5 5,80 el | Lzes Cins ghls &S JBS
5 o 5 S5 S 2l S 4 i Ol & Ly STl a0l S ey Bl 0l plndl s
o ol el o 1 g SIS a5 wmils daly s s W S5l i i stsls 5 Ssls by s e
2 s ) Sl o OBS S h g a S 8 a0 LSS a5 a8 Slllae ST s (8)) das
P 0568 (07) Oen 5 JLojle andllas 2 a4 lishs s el 1) Ay ST oy 58 (555 lositne
s 00, o p ) S S5 s BB 5 ST IS S Dl e 5 00500 S I L ST sl

https://jsmt.khu.ac.ir/
128


https://c4i2016.khu.ac.ir/jsmt/article-1-599-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2025-12-07 ]

A\EZZ 4 b)m ¢ O g gt Dy9d ‘d”l:..é ) d"‘f’)’)’ G.Ab BT ‘J‘“"h’)"

(ICC = /AN = +/80) 55 5 o AL (oMb) Jlms 3,10kl By ccmlin oL e w b ST 555 25 opl L
— 0Y) Wil rSJLcM{ oo ol heslaal b gs Sas slacus s olsl canlus 5 b 51 L(EA EY YY)
Sen Times 0331 SOl eslizad b g3 Shas sl oUls bl &5 Lsls 0las oKaa 5 (331 .(BA) (o ys YA
A BT s Codsdos fpl ol ol (S 3553 o il Sl eslizal 5 dads SV 1 55,50 s o
ATY) sl il ds s

Sog0 S gharan UL S eslinal L L SO sp 3 e 1) (pe Vi3 A) Hslel JISCE555 10 0L 5 gl
= VA Lass, e LU 5l 2is (ICC = v/a0) Lass, Jgb s oL S sls olis Lol s sls L3
S 5 SoleaS glaane gl W,y dsb 5 ICC = Ay — vAV) Jle LLL oopl 5 osdle .ol (ICC
b o b e bl & on (o8Il 5kiS 5 g5 s i asly St Ad OIS Sl el
AT el s 4 Jle U ot SlaS gl ie gl 50 Wss ow oL L(ICC = o — v VA) wsls ol
YO dsgad (6 Se3l L ST bl 35 e L S o bl 35 OLKes 5 sl (1Y) (ICC = vtA -
L SOLsS (sl ite sl st bl inls el 1 O gmT JSC0555 VY LS s sl Gl s 05 s
gl b ol 0L s bl o &5 (Gl 2S5 4 (B1S (V0 5l i) Wl (Soevas o
S e elid Bt slajlpl Sl S e a A el cilie S e a3 aallae cpl laesls (g5l mer
Col e ild 5 (6515 a0 g Sl i85 a9 slaas 5o sl ile (s 349 ST e &S Sl )&
casdlas Gota b Ll sl il Ol ol (S ol pl 8ty oo iy Il ol b il axaliS b o
IS b syl Sae Slad e ol osde 3yl e g S1e o Ol Sl s oS
O Jels Ul s s pll 1) 558 ST OG5 e 5l re il ol S bacendUls 15
.(mmwuoifwuumwwtwsg;ﬂu@“&

Vo) s LG b 5 (e Y 05 V) Sha,y S8 = S50 80 53 L L ST a5 50 OLSer 5 senda s
o P PR P IO < P P G S (S ST L | 2 Gl sls 3 s 350 (50 Y00
(80) 55 xaS Sear; OIS 2 05,5 53 o (5818l leiS iman nls DL 1) a5 il 28 5 2SS
S oSl L Ol e s OB Az e 0L &S AS o Cule O 5 oLl andlas I olaanl oo
L oSS a8 Sl 3 i Sl d O 5 ponu sl enl i esdle (1)) i o plonil 1 558 IS
S eemed 5 sl «oles o ald e 53 L S8 IS 05 5 3 Seany OIS 0L s
ol Ko (gm0 ol San andllas cpl 3 2SSl cpmmen L AEL atils baanil 53 ege SEB ol S
35,5 SlSa g Vel 208 (2550l 5 4 b Seaziy IS OGS 55 3525l b das)l b 36 o e
s OLES | sl

https://jsmt.khu.ac.ir/
129


https://c4i2016.khu.ac.ir/jsmt/article-1-599-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2025-12-07 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 29 / 2025

S5 bl i 5 (610 il b IS bl om ACLR L 03 17 L 1y e 0310 01 5 555l
350 Jeate Sl Gl s pe gl dlad plsil o 0l S5 05 S 90 s 5 s anse B ss 6l
5 BN G ) qen opiSIal s iSUE Llss bline b Jsb ss sl 0L 1) elie Ol Jeads
5 oSl sy miaes S 5 a s (a3 VAR 5 s YMAY oS a) (Bl B 4 e (4 s AOE
sl Jin p&s 53 ACLR o5 5 55 aS Joss iy wbline 5 Jsb 53 J S 658 53 5il5 6,981l LslesS
(orl g osdhe i eslinal aallae cul 3 5 a VLI b A L a W (ol paised b cnll s 2ty
3 80es b b 0L slp bl ol (e oS il addlas ol 53 ol 05 S 5 Shes mlan 4 LS Oliioes
3L eslizad BB 0L

3 S5 s il e 5l LSS58 YY iz sa s 1 353 Sl g i b 5 DL 5 oL
SalS e Sl sl s ST e oS sl ol E LA bl g Sl b S g 3l L s
355 S5 b g 93 53 063 Olspe b anlin 55 3015 sy s 2SIl 2alS 5 gl il sl
Ol o by SO A a2 ST OLSKes 5 3l s (P sl Ol (g i ' el Jodl oS (558
oot 058 s mlE elely el @Sl Oy LG, Yo ) sl e s e Wl
S s e 5 S S GRS e s (5 s 2SIl (I L a8 ilsSs (PRPS) UL et
OLGs 5 dlisle b 81, OLS5L s (SOl s 0O (81) Ad plal on 5 5l s (o) s8Il kil
S = 5IUT Sl eslizad b s s gesl s Clsl gass ol gl ass S0 Yo () <o 8 513 ey p 3
Gl SaS 5 SoleiS glaesls waalllas ol 5o ki S 015 Lol syse b ST a8 el e 53 (g
g&qU;&?J{wqyﬂw#;mgmwL;ju;su@jwdugu,du,;u:sf ol
Sl s e

03 mdli 5 Yo 515 sl s 5 e (3 Shoe IS 1 BLILI w2 pshiens 35 O 5 5p
2l (B8) Wsls L3 L3l sspe i m s b SIS g e e T (6080 B L ST a5 bl e
3 GosSIl HskiS bl (T = A = AT sl OLaS 1y Bl STl asly 5 S e 68 Sies
S (= V)L ST sy it e O = (= /)L ST o0 5 b O e o gte  Siees
S me ol Loy s e bl Ll e Saien oles (Jl> bl s (= 0/0) s 55~
ol oz AL Lad e (60 Shes IS e s Cans 5 Sas bl (S b ST a5 8 5 chrs 5 Shes
s Me LS 5y OIS Ss sle b Ol o a0 | uagﬁw Sl K0 4S5 50 Cndli 55 0L Jols Lo anllas

1. Ground reaction force
2. Patellofemoral pain syndrome

https://jsmt.khu.ac.ir/
130


https://c4i2016.khu.ac.ir/jsmt/article-1-599-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2025-12-07 ]

A\EZZ 4 b)m ¢ O g gt Dy9d ‘d”l:..é ) d"‘f’)’)’ ub BT ‘J‘“"h’)"

e (LI 5 I 8 b oss e aslie pl by s e il b gl bbb IS (St o0l 5
Alad wlsl andllas pl a |y i3l Sledbl el

FA0=AT) AL e clie SLL lols &S 653 e A Db sl By SO LSS a8 el oopl e
Lo o35, (ICC=v/vem AV L i 3555 oL Ol iy Sldllas (84 ,6Y YY) (ICC=
(00)Llesgei 1S 1, ICC= /A=) i = L L S 205, (ICC= M= oe) iz o L
= /08) L S5 a5 oLl Ol s el S1) S50 YE (a0 San i Job o oS laddllas 5o pl e dle
LSS 55,5 bl Ol a5 Lsls OLES YoV gl 53 58 OLer 5 jub b cwimeen ((01) U aules ICC= 4 /vy
(0F) il o v/E v cdd plosil U558 Ol 50 OLSGL s 5 oS

(bl b S5 55 8) o 51 S5 05 3) ST iy 5 L ST 258 0551 (il Olpe o S5 Il a5
ol S el 4B S 3y se (G ST Sl Sl ) 5 (SO B ) (bl 5 (Sl S
(SIS ) el (SolenS la bl (sl tabline b ST ss 8 s e 5l L STy IS slawsly
LSS o ST s ST ks Je U o bl sbls S5 s s ST g s i
5 ESl sl e 1L ST a8 s bl wcl sdd SIS a8 Gl A8l sl Chas o LL bl
SIS Gl iin lp 58 @bl 5 (Sl B S praes g cle QUL Gl 0 Sl s
Sl ize b SO wlBan i cadSS s ol edle ol LLL hls sl pdinaST s can STl (a8
Sl 5y S Bl Sl SO 5 e Sl g5 elie GLL S S5 GRSt 5 s (A2 2 STl
el L S Sl S ks

S A
2Ll bl SolaS Gl e 6l Vaemo b G 555 iSO oS das o 0L Sletowr ooy 5 ol slaasily

ol sl e b ST a8 cale slacgr e BLIE Osls0lis sl B8 Oldlas pooman s sl
uoiwaﬁyéu%wjuuu%sﬁA{f\wu}uﬂ.Q&U;wﬂaf\&ggwﬁww
£ SESSL Ol o3l oS el 3550 55 505 ple Olaasie 4 Ll e 5 w4 oS Ll e SGS

LS SLLE SeSs Bss

References

1.Barnes HC, Vanderpool AC. Advances in Sports Medicine and Care of the Adolescent Athlete. Nursing
Clinics. 2020;55(2):239-50.

2.Sommerfield LM, Harrison CB, Whatman CS, Maulder PS. A prospective study of sport injuries in youth
females. Physical therapy in sport. 2020.

3.Brenner JS. Overuse injuries, overtraining, and burnout in child and adolescent athletes. Pediatrics.
2007;119(6):1242-5.

https://jsmt.khu.ac.ir/
131


https://c4i2016.khu.ac.ir/jsmt/article-1-599-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2025-12-07 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 29 / 2025

4.Sheu Y, Chen L-H, Hedegaard H. Sport And Recreation Related Injury Episodes In The US Population:
2011-20143 :"ABoard# 133 June 3, 330 PM-500 PM. Medicine & Science in Sports & Exercise.
2016;48(5S):868.

5.Piry H, Fallahi A, Kordi R, Rajabi R, Rahimi M, Yosefi M. Handball injuries in elite Asian players. World
Applied Sciences Journal. 2011;14(10):1559-64.

6.LaBella CR, Hennrikus W, Hewett TE. Anterior cruciate ligament injuries: diagnosis, treatment, and
prevention. Pediatrics. 2014;133(5):e1437-e50.

7.Farokhi, S., Soleyman Fallah, M., Yousefi, M. Evaluation of the rate of anterior cruciate ligament injury
in basketball player and appropriate training patterns to prevent non-contact injury. The Scientific
Journal of Rehabilitation Medicine, 2020; (): -. doi: 10.22037/jrm.2020.113490.2391.

8.Qiu L, Sheng B, Li J, Xiao Z, Yuan M, Yang H, et al. Mechanisms of non-contact anterior cruciate
ligament injury as determined by bone contusion location and severity. Quantitative Imaging in Medicine
and Surgery. 2021;11(7):3263.

9.White K, Logerstedt D, Snyder-Mackler L. Gait asymmetries persist 1 year after anterior cruciate
ligament reconstruction. Orthopaedic journal of sports medicine. 2013;1(2):2325967113496967 .

10. Perraton LG, Hall M, Clark RA, Crossley KM, Pua Y-H, Whitehead TS, et al. Poor knee function
after ACL reconstruction is associated with attenuated landing force and knee flexion moment during
running. Knee Surgery, Sports Traumatology, Arthroscopy. 2018;26(2):391-8.

11. Butler RJ, Dai B, Huffman N, Garrett WE, Queen RM. Lower extremity movement differences
persist after anterior cruciate ligament reconstruction and when returning to sports. Clinical journal of
sport medicine. 2016;26(5):411-6.

12. Ithurburn MP, Paterno MV, Ford KR, Hewett TE, Schmitt LC. Young athletes with quadriceps
femoris strength asymmetry at return to sport after anterior cruciate ligament reconstruction
demonstrate asymmetric single-leg drop-landing mechanics. The American journal of sports medicine.
2015;43(11):2727-37.

13. Dai B, Butler RJ, Garrett WE, Queen RM. Anterior cruciate ligament reconstruction in adolescent
patients: limb asymmetry and functional knee bracing. The American journal of sports medicine.
2012;40(12):2756-63.

14. Paterno MV, Huang B, Thomas S, Hewett TE, Schmitt LC. Clinical factors that predict a second
ACL injury after ACL reconstruction and return to sport: preliminary development of a clinical decision
algorithm. Orthopaedic journal of sports medicine. 2017;5(12):2325967117745279.

15. Barber-Westin SD, Noyes FR. Objective criteria for return to athletics after anterior cruciate
ligament reconstruction and subsequent reinjury rates: a systematic review. The Physician and
sportsmedicine. 2011;39(3):100-10.

16. Farokhi S, Yousefi M, Bahari M. The effect of eight weeks of strength training on the ground
reaction force in single-leg landing in semi-professional male basketball players. The Scientific Journal
of Rehabilitation Medicine. 2021.

17. Vereijken A, van Trijffel E, Aerts |, Tassignon B, Verschueren J, Meeusen R. The Non-injured Leg
Can Be Used as a Reference for the Injured Leg in Single-legged Hop Tests. International Journal of
Sports Physical Therapy. 2021;16(4):1052.

18. Samavati S, Farjad Pezeshk A, Yousefi M. Comparison of jump kinetic and its relationship with
lunge technique in national and club flouriest fencers. Studies in Sport Medicine. 2019;11(25):97-108.
19. Bates NA, Ford KR, Myer GD, Hewett TE. Kinetic and kinematic differences between first and
second landings of a drop vertical jump task: implications for injury risk assessments. Clinical

biomechanics. 2013;28(4):459-66.

20. Ithurburn MP, Paterno MV, Thomas S, Pennell ML, Evans KD, Magnussen RA, et al. Change in
drop-landing mechanics over 2 years in young athletes after anterior cruciate ligament reconstruction.
The American Journal of Sports Medicine. 2019;47(11):2608-16.

21. Pozzi F, Di Stasi S, Zeni Jr JA, Barrios JA. Single-limb drop landing biomechanics in active
individuals with and without a history of anterior cruciate ligament reconstruction: A total support
analysis. Clinical Biomechanics. 2017;43:28-33.

22. Souza RB, Powers CM. Differences in hip kinematics, muscle strength, and muscle activation
between subjects with and without patellofemoral pain. journal of orthopaedic & sports physical therapy.
2009;39(1):12-9.

https://jsmt.khu.ac.ir/
132


https://c4i2016.khu.ac.ir/jsmt/article-1-599-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2025-12-07 ]

VEETA 05l ¢ pgmrgiomnr 093 (5 )9ld 9 (59 b ;5 LHiR93

23. Engelen-van Melick N, van Cingel RE, van Tienen TG, Nijhuis-van der Sanden MW. Functional
performance 2-9 years after ACL reconstruction: cross-sectional comparison between athletes with
bone—patellar tendon-bone, semitendinosus/gracilis and healthy controls. Knee Surgery, Sports
Traumatology, Arthroscopy. 2017;25(5):1412-23.

24. Farjad Pezeshk SA, Sadeghi H, Shariatzadeh M, Safaie Pour Z. Effect of Surface Stiffness on the
Risk Factors Related to Ground Reaction Force during Two-Leg Landing. The Scientific Journal of
Rehabilitation Medicine. 2020;9.Ye-¥YA:(Y)

25. Farjad Pezeshk, S., sadeghi, H. Interaction between surface stiffness and lower limb stiffness and
its effects on the performance and risk of injury. The Scientific Journal of Rehabilitation Medicine, 2020;
(): -. doi: 10.22037/jrm.2020.11.Y3¥2,YYAA

26. Zhang L, Hacke JD, Garrett WE, Liu H, Yu B. Bone bruises associated with anterior cruciate
ligament injury as indicators of injury mechanism: a systematic review. Sports Medicine.
2019;49(3):453-62.

27. Edwards S, Steele JR, McGhee D. Does a drop landing represent a whole skill landing and is this
moderated by fatigue? Scandinavian journal of medicine & science in sports. 2010;20(3):516-23.

28. Myer GD, Ford KR, Hewett TE. Tuck jump assessment for reducing anterior cruciate ligament
injury risk. Athletic therapy today: the journal for sports health care professionals. 2008;13(5):39.

29. Farjad Pezeshk A, Sadeghi H, Safaeepour Z, Shariat Zadeh M. The effect of a custom Area
Elastic Surface with different stiffness on hopping performance and safety with an emphasis on
familiarity to the surface. Journal of Advanced Sport Technology. 2017;1(1):5-14.

30. Myer GD, Schmitt LC, Brent JL, Ford KR, Barber Foss KD, Scherer BJ, et al. Utilization of
modified NFL combine testing to identify functional deficits in athletes following ACL reconstruction.
Journal of orthopaedic & sports physical therapy. 2011;41(6):377-87.

31. Pappas E, Hagins M, Sheikhzadeh A, Nordin M, Rose D. Biomechanical differences between
unilateral and bilateral landings from a jump: gender differences. Clinical Journal of Sport Medicine.
2007;17(4):263-8.

32. Alenezi F, Herrington L, Jones P, Jones R. The reliability of biomechanical variables collected
during single leg squat and landing tasks. Journal of electromyography and kinesiology.
2014;24(5):718-21.

33. Read PJ, Oliver JL, Myer GD, Croix MBDS, Belshaw A, Lloyd RS. Altered landing mechanics are
shown by male youth soccer players at different stages of maturation. Physical Therapy in Sport.
2018;33:48-53.

34. Stemper BD, Hallman JJ, Pintar FA, Maiman DJ. Gender and aging: considerations for
orthopaedics. Beth A Winkelstein, Published: December. 2012;18:2012.

35. Hart HF, Culvenor AG, Collins NJ, Ackland DC, Cowan SM, Machotka Z, et al. Knee kinematics
and joint moments during gait following anterior cruciate ligament reconstruction: a systematic review
and meta-analysis. British journal of sports medicine. 2016;50(10):597-612.

36. Downs SH, Black N. The feasibility of creating a checklist for the assessment of the
methodological quality both of randomised and non-randomised studies of health care interventions.
Journal of epidemiology & community health. 1998;52(6):377-84.

37. Munn J, Sullivan SJ, Schneiders AG. Evidence of sensorimotor deficits in functional ankle
instability: a systematic review with meta-analysis. Journal of Science and Medicine in Sport.
2010;13(1):2-12.

38. Nasrabadi R, Sadeghi H, Yousefi M. Effects of Local and Global Fatigue on the Myoelectric
Variables of Selected Lower Limb Muscles in Healthy Young Active Men in Single Jump-Landing Task.
The Scientific Journal of Rehabilitation Medicine. 2020;9(1):1-10.

39. Ho K-Y, Murata A. Asymmetries in Dynamic Valgus Index After Anterior Cruciate Ligament
Reconstruction: A Proof-of-Concept Study. International Journal of Environmental Research and Public
Health. 2021;18(13):7047.

40. Shin CS, Chaudhari AM, Andriacchi TP. Valgus plus internal rotation moments increase anterior
cruciate ligament strain more than either alone. Med Sci Sports Exerc. 2011;43(8):1484.4)-
41. Ortiz A, Olson S, Trudelle-Jackson E, Rosario M, Venegas HL. Landing mechanics during side

hopping and crossover hopping maneuvers in noninjured women and women with anterior cruciate
ligament reconstruction. PM&R. 2011;3(1):13-20.

https://jsmt.khu.ac.ir/
133


https://c4i2016.khu.ac.ir/jsmt/article-1-599-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2025-12-07 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 29 / 2025

42. Myer GD, Ford KR, Di Stasi SL, Foss KDB, Micheli LJ, Hewett TE. High knee abduction moments
are common risk factors for patellofemoral pain (PFP) and anterior cruciate ligament (ACL) injury in
girls: is PFP itself a predictor for subsequent ACL injury? British journal of sports medicine.
2015;49(2):118-22.

43. Marshall B, Franklyn-Miller A, Moran K, King E, Richter C, Gore S, et al. Biomechanical symmetry
in elite rugby union players during dynamic tasks: an investigation using discrete and continuous data
analysis techniques. BMC sports science, medicine and rehabilitation. 2015;7(1):1-13.

44, Jones PA, Herrington LC, Munro AG, Graham-Smith P. Is there a relationship between landing,
cutting, and pivoting tasks in terms of the characteristics of dynamic valgus? The American journal of
sports medicine. 2014;42(9):2095-102.

45. Orishimo KF, Kremenic |J, Pappas E, Hagins M, Liederbach M. Comparison of landing
biomechanics between male and female professional dancers. The American journal of sports
medicine. 2009;37(1.4Y-YYAY:()

46. Dos Reis AC, Correa JCF, Bley AS, Rabelo NDdA, Fukuda TY, Lucareli PRG. Kinematic and
kinetic analysis of the single-leg triple hop test in women with and without patellofemoral pain. journal of
orthopaedic & sports physical therapy. 2015.A+V-Y34:(V+)¢o;

47. Powers CM. The influence of abnormal hip mechanics on knee injury: a biomechanical
perspective. journal of orthopaedic & sports physical therapy. 2010;40(2):42-51.

48. Chia L, Andersen JT, McKay MJ, Sullivan J, Megalaa T, Pappas E. Evaluating the validity and
reliability of inertial measurement units for determining knee and trunk kinematics during athletic landing
and cutting movements. Journal of Electromyography and Kinesiology. 2021;60:102589.

49. Munro A, Herrington L, Comfort P .Comparison of landing knee valgus angle between female
basketball and football athletes: Possible implications for anterior cruciate ligament and patellofemoral
joint injury rates. Physical Therapy in Sport. 2012;13(4):259-64.

50. Hanzlikova |, Richards J ,Athens J, Hébert-Losier K. Which jump-landing task best represents
lower extremity and trunk kinematics of unanticipated cutting maneuver? Gait & Posture. 2021;85:171-
7.

51. Troester JC, Jasmin JG, Duffield R. Reliability of single-leg balance and landing tests in rugby
union; prospect of using postural control to monitor fatigue. Journal of sports science & medicine.
2018;17(2):174.

52. Fransz DP, Huurnink A, Kingma |, van Dieén JH. How does postural stability following a single
leg drop jump landing task relate to postural stability during a single leg stance balance task? Journal of
Biomechanics. 2014;47(12):3248-53.

https://jsmt.khu.ac.ir/
134


https://c4i2016.khu.ac.ir/jsmt/article-1-599-en.html
http://www.tcpdf.org

