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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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