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Abstract 

Background Even though both landing stability and ankle dorsiflexion stiffness (ankle DR-stiffness) have been 
independently identified as risk factors associated with non-contact injuries, no study has specifically investigated 
the relationship between these two variables.

Methods Twenty male recreational athletes volunteered to participate in this study. Their ankle DF-ROM based 
on the weight-bearing lunge test, and landing stability based on the dynamic postural stability index (DPSI) and time 
to stabilization (TTS) were evaluated during a single-leg landing (SLL).

Results There was no statistically significant difference among ankle DF-ROM, ankle DF-stiffness, DPSI, and TTS dur-
ing the SLL task (p > .05). Although a moderately positive relationship was observed between ankle DF-ROM and ankle 
DF-stiffness (p = .177; r = .354 [95% CI, -.153 to .653]) and a moderately negative relationship between ankle DF-ROM 
and TTS (p = .163; r = -.375 [95% CI, -.598 to .098]), these were not statistically significant.

Conclusion The findings indicate that ankle DF-stiffness as an independent variable, does not significantly affect 
landing stability based on the TTS and DPSI indexes. However, its interaction with other variables, such as sex, age, 
and the nature of the movement task, may influence landing stability. This study area warrants further research.
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Background
The importance of landing stability for athletes in vari-
ous jumping-based sports, such as volleyball and football, 
is widely recognized. Many injury prevention programs, 
including FIFA 11 + , emphasize this critical aspect [1–3]. 
That is why it has garnered interest from researchers due 
to its potential role in reducing the risk of injuries. In this 
context, single-leg landing (SLL), which exerts significant 

and rapid impulse loads on the lower extremity—par-
ticularly the ankle—is frequently identified as a dynamic 
maneuver that aligns with common movement strategies 
in various sports and simulates the mechanisms of non-
contact injuries [4–6]. Therefore, it seems logical to use a 
sport-specific SLL task to assess landing stability instead 
of a double-leg landing. Notably, it has been well estab-
lished that performance demands and, consequently, 
research outcomes may vary across different movement 
tasks, and functional tests should be selected with care 
[7, 8]. Also, among the methods for measuring landing 
stability, the time to stabilization (TTS) and the dynamic 
postural stability index (DPSI) are two common and 
reliable approaches. These methods assess landing sta-
bility based on ground reaction forces, which are meas-
ured using a force plate [9, 10]. These dynamic stability 
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measurements provide valuable insights into landing sta-
bility, reflecting an individual’s movement performance 
capabilities.

The previous studies have been shown that various 
internal (e.g. Previous musculoskeletal-related injuries 
[11, 12], Sex [13], Foot posture [14], fatigue [15], and Hip 
muscles strength [16]) and external (e.g. Jump-landing 
direction [17], and Midsole of the shoes [18]) factors 
could affect the landing stability. Certainly, understand-
ing and considering these factors is essential for devel-
oping targeted injury prevention strategies and training 
programs that improve landing stability and, conse-
quently, enhance movement performance. The ankle dor-
siflexion range of motion (Ankle DF-ROM) is considered 
as a crucial component of movement performance [7, 
19], especially in sports that require a greater demand of 
the ankle DF-ROM. In this regard, some studies reported 
that restricting ankle DF-ROM [7, 19–21] affects the 
landing strategy, which causes movement faults and can 
raise the risk of lower extremity injuries, but its rela-
tionship to ankle DR-stiffness and landing stability was 
not clarified in these studies. There is evidence indicat-
ing that optimal ankle DR-stiffness is associated with a 
reduction in metabolic cost and [22] an improvement in 
jumping performance [23, 24].

In summary, despite the fact that both landing stability 
and ankle DR-ROM have been independently recognized 
as risk factors associated with non-contact injuries, no 
study has specifically investigated the relationship among 
these variables in relation to one another. Although, 
there are studies that have investigated the relationship 
between ankle DR-ROM and postural stability [25–29], 
but in these studies the Y-balance test or single-leg stand-
ing have been significantly used to assess the postural 
stability, or the participants were purposefully selected 
with limitations in ankle dorsiflexion.

Given the importance of utilizing evidence-based 
training programs by practitioners and coaches, the pur-
pose of this study was to determine whether a correla-
tion exists among landing stability, ankle DF-ROM, and 
ankle DF-stiffness during the SLL task? We hypothesized 
that a correlation would be present among the evaluated 
parameters, with participants exhibiting greater ankle 
DF-stiffness would have increased landing stability dur-
ing the SLL task.

Methods
Participants
This study was designed as a cross-sectional study. 
According to G. Power software version 3.1.0 (Franz Faul, 
University of Kiel, Germany), based using a Pearson sta-
tistical test and assuming a power of 0.80, an effect size 
of 0.7 [30], and two-tailed alpha level of 0.05, twenty 

recreational male athletes were required for this study 
(Age, 23.53 ± 2.23  years; Mass, 75.51 ± 10.98  kg; Height, 
179.86 ± 8.92  cm) who were selected based on certain 
criteria. The faculty’s board of physical education and 
Sports Sciences invited people to join the study for one 
month starting from January 10, 2024. The inclusion cri-
teria were to be physically active, between the ages of 18 
and 25, and have a body mass index between 18 and 24. 
Participants were excluded if they had a musculoskeletal 
injury within the past two months or a lower-extremity 
injury within the past six months, had any neurologi-
cal or pathological conditions, had a lower-limb surgery 
or fracture within the past year, or were unwilling to 
cooperate.

The ethical committee of Allameh Tabataba’I univer-
sity obtained approval before the test, and all participants 
gave their consent in writing.

Procedures
In this study, participants were referred to the sports bio-
mechanics laboratory on one occasion and completed a 
one-hour testing session. In order to prevent the influ-
ence of footwear differences, they were instructed to 
wear comfortable sports clothing without shoes. The 
evaluation focused on the participants’ ankle joint stiff-
ness and landing stability, as measured by the DPSI and 
TTS indexes during the SLL task. Each participant per-
formed the single-leg landing (SLL) on a force plate 
(60  cm × 50  cm, Kistler, 9260AA6, Switzerland) for two 
trials, with a one-minute rest interval between trials; the 
average of the two trials was used for analysis. Simultane-
ous recordings of kinematic data (120 Hz) and force plate 
data (1200 Hz) were collected during each trial to calcu-
late the Ankle DF-stiffness. Prior to the test, participants 
were instructed to perform a 5-min warm-up consisting 
of general lower extremity stretching and weight-bearing 
exercises under the supervision of a corrective exercise 
expert.

The ankle dorsiflexion range of motion (Ankle DF‑ROM) 
measurement
The weight-bearing lunge test was conducted to func-
tionally assess the ankle dorsiflexion range of motion in 
a weight-bearing position (Fig. 1); First, the subject was 
instructed to assume a lunge position with the evaluated 
leg in front, one palm placed against the wall, and per-
pendicular to the floor. Next, they were asked to bring 
their knee closer to the wall without lifting their heel off 
the ground. If the knee did not touch the wall or if the 
heel lifted, the subject was directed to move their leg for-
ward and repeat the test until their knee made contact 
with the wall without lifting the heel. Finally, the exam-
iner measured the distance between the wall and the big 
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toe using a tape measure. It is important to note that each 
centimeter was considered equivalent to 2° of ankle dor-
siflexion range of motion [31].

The dynamic postural stability measurement based 
on DPSI and TTS indexes
The dynamic postural stability of the subjects was 
assessed during SLL task. The participants were 
instructed to stand with their feet shoulder-width apart 
on a 30-cm-high step, positioned at a distance equal to 
half their height from the force plate. They were then 
instructed to land on the force plate using an arm swing 
with their dominant leg while maintaining balance 

(Fig.  2); The dominant leg was defined as the preferred 
landing leg, typically chosen unconsciously.

The dynamic postural stability index (DPSI) and its 
directional components were calculated using a cus-
tom MATLAB script (v9.9.0, Natick, Massachusetts). 
This method assesses mean square deviations to evalu-
ate fluctuations around zero in the ground reaction force 
(GRF) across three directions. The DPSI integrates ele-
ments from the APSI, MLSI, and VSI. The calculation of 
the Dynamic Postural Stability Index (DPSI) score along 
with its three directional components, was performed 
by analyzing the initial three seconds of the ground reac-
tion force following the point of initial contact, defined 

Fig. 1 The subject’s ankle dorsiflexion ROM was measured using the weight-bearing lunge test-distance from wall to big toe (A)

Fig. 2 The subject is performing the single-leg landing (SLL) task on the force plate
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as the moment when the vertical ground reaction force 
exceeded 5% of the participant’s body weight [32].

These ground reaction forces, measured in Newton 
units, were normalized with respect to the subject’s body 
weight. It is important to note that elevated values of sta-
bility indices and DPSI scores are indicative of poorer 
dynamic postural stability. Previous research endeavors 
have highlighted the robustness of this methodology, 
showing favorable test–retest reliability as evidenced 
by Intraclass Correlation Coefficients (ICCs) ranging 
between 0.86 and 0.90, and Standard Error of Measure-
ment (SEM) values falling within the range of 0.028 to 
0.06 [9, 33].

Also, the TTS was calculated from the time of initial 
landing contact until they stabilized within 5% of their 
bodyweight for 2 s. For instance, if a subject’s initial 
contact occurred at 1.7 s and stabilization to within 5% 
of their bodyweight occurred at 2.4 s, TTS of 0.7 s was 
recorded [34, 35].

The ankle dorsiflexion stiffness (Ankle DF‑stiffness) 
Measurement
In general, stiffness is defined as the ratio of changes in 
force to changes in length. In the human body, it reflects 
the potential to resist deformation caused by the ground 
reaction force. In the present study, ankle joint stiffness 
was calculated using the torsional-spring model, which is 
the ratio of the peak sagittal plane joint moment (i.e., the 
joint rotatory force) to the peak sagittal plane joint angu-
lar displacement between the initial landing contact and 
maximum joint flexion during SLL task [36]: Kjoint (Nm/ 
θ) = ΔMjoint/ Δθjoint.

In the current formula, ΔM_joint represents the 
change in joint torque from the initial contact of the foot 
with the force plane to the maximum knee flexion, while 
Δθ_joint denotes the change in angular displacement of 
the joint between the initial landing contact and maxi-
mum knee flexion.

Statistical analysis
Based on the Shapiro–Wilk test, the data distribution 
was found to be non-normal. Consequently, a Spear-
man correlation coefficient statistical test was employed 
to assess the relationships among ankle DF-ROM, ankle 
DF-stiffness, DPSI, and TTS during the SLL task. All 
analyses were conducted using SPSS software Version 
22.0 (Microsoft Corp., Redmond, WA), and the signifi-
cance level was set at 0.05.

Results
The mean and median values of ankle DF-ROM, ankle 
DF-stiffness, DPSI, and TTS measurements of the par-
ticipants can be found in Table  1. The results of the 

Spearman correlation coefficient test indicated that there 
is no statistically significant difference among ankle DF-
ROM, ankle DF-stiffness, DPSI, and TTS during the SLL 
task (p > 0.05). Although there was a moderately positive 
relationship between ankle DF-ROM and ankle DF-Stiff-
ness (p = 0.177; r = 0.354 [95% CI, -0.153 to 0.653]) and 
a moderately negative relationship between ankle DF-
ROM and TTS (p = 0.163; r = -0.375 [95% CI, -0.598 to 
0.098]), these were not statistically significant (Table 2).

Discussion
The results of the current study did not support our 
hypothesis that the ankle DF-ROM and ankle DF-stiff-
ness could significantly affect landing stability during the 
SLL; We indicated that there was no correlation among 
ankle DF-ROM, ankle DF-stiffness, DPSI, and TTS dur-
ing the SLL task. Despite the existence of a moderately 
positive correlation between the ankle DF-ROM and 
ankle DF-stiffness, and a moderately negative correlation 
between the ankle DF-ROM and TTS, these correlations 
were not statistically significant.

To our knowledge, this is the first study to investigate 
the relationship between ankle DF-ROM, DR-stiffness, 
and landing stability during SLL task. The importance of 
landing stability in the movement performance of ath-
letes as well as injury prevention has been shown [1, 2]. In 
this regard, various studies have investigated the relation-
ship between various factors affecting landing stability 
so that they can provide valuable information for sports 
experts to design effective training programs to improve 
landing performance [12–16, 18]. Previous studies sug-
gested that limitations in the ankle DF-ROM could affect 
the landing biomechanics, which may expose the ath-
lete to an increased risk of injuries [7, 19]. Furthermore, 
a positive correlation has been shown between limited 
ankle DF-ROM and ankle joint stiffness, which causes 
an increase in ground reaction forces and subsequently 
increases the stress on the skeletal structure and the risk 
of injury [37]. However, it is reported that increasing or 

Table 1 Median (Interquartile range) and Mean (SD) values of 
measured parameters of the participants during SLL  taska

Abbreviations: DF-ROM Dorsiflexion range of motion, DPSI Dynamic postural 
stability index, TTS Time to stabilization, SLL Single leg-landing
a Data are presented as mean ± SD

Variables Median (Interquartile range) Mean ± SD

Ankle DF-ROM (°) 30.00 (24.00 – 31.50) 28.30 ± 6.53

Ankle DF-Stiffness 
(Nm·kg − 1·deg. − 1)

2.711 (2.344 – 3.413) 3.02 ± 1.29

DPSI .156 (.154—.157) .16 ± .01

TTS (s) .815 (.710—.999) .96 ± .419
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decreasing ankle joint stiffness does not necessarily affect 
landing biomechanics and it would affected more by the 
demands of the task [8]. For the first time, we’ve shown 
that ankle DF-stiffness, as an independent variable, 
didn’t affect landing stability based on the TTS and DPIS 
indexes, which is in line with the previous study, which 
found that ankle stiffness doesn’t affect landing strategy; 
Basically, it should be noted that landing stability may be 
affected by several factors simultaneously; therefore, the 
results of the present study cannot definitively describe 
that there is no correlation between landing stability and 
ankle DF-stiffness. Thus, the ankle DF-stiffness interac-
tion with other parameters such as sex, age, and nature 
of the movement task may affect landing stability, which 
requires more research in this field, and these notes must 
be considered in research studies and the design of exer-
cise programs.

Notably, it should be mentioned that the limitation at 
ankle DF-ROM was not defined as an inclusion criterion 
in this research, and the subjects have been randomly 
selected. As most of the participants in the present study 
were subjects with normal ankle DF-ROM, we recom-
mend that a study be conducted in a targeted manner to 
investigate the relationship between limited ankle DF-
ROM and landing stability and also its interaction with 
other variables. Also, considering that in previous studies 
there was a difference in the results related to ankle dor-
siflexion limitation and ankle joint stiffness, we assume 
that there is a difference between these two parameters in 
landing stability as well.

We acknowledge that the current study had limita-
tions that should be considered. First, most of the sub-
jects randomly selected for this study had a normal 
ankle DF-ROM, which may have influenced the results 
of the correlation analysis. Second, the participants 
were healthy male recreational athletes, which limits 

the generalizability of the findings to a broader popu-
lation, including athletes with injuries or those at risk 
of injury. Comparisons with injured subjects would 
provide valuable insights for readers seeking to under-
stand these relationships. Additionally, gender differ-
ences may significantly impact landing biomechanics 
and stiffness. Finally, we did not assess leg, knee, and 
hip stiffness, nor did we evaluate joint stiffness in other 
movement planes, which could offer further insights 
into the correlation between stiffness and landing 
stability.

Conclusion
In summary, we determined the relationship among 
landing stability, ankle dorsiflexion range of motion, 
and ankle stiffness during single-leg landing; The find-
ings of the current study indicated ankle DF-stiffness as 
an independent variable couldn’t affect landing stabil-
ity based on the TTS and DPSI indexes, although it is 
essential to evaluate the interaction of this factor with 
other parameters, such as sex, age, and the nature of 
the movement task, in future research, as these may 
influence landing stability.

Acknowledgements
The authors would like to thank all participants and Motion Analysis Labora-
tory staff for the collaborations to make this study.

Authors’ contributions
M.H: Writing- Original draft preparation, Conceptualization, Methodology, 
Data capture, Data analysis.M.B: Writing- Original draft preparation, Investiga-
tion, Data capture.F.B: Conceptualization, Methodology, Scientific editing.

Funding
The author(s) received no financial support for the research, authorship, and/
or publication of this article.

Data availability
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Table 2 Correlation (r) among Ankle dorsiflexion ROM, Ankle dorsiflexion stiffness, Dynamic postural stability index, and Time to 
stabilization during the single leg landing (SLL)a

a Data are presented as r (95% CI)

Abbreviations: DF-ROM Dorsiflexion range of motion, DPSI Dynamic postural stability index, TTS Time to stabilization, SLL Single leg-landing

Variables Ankle DF‑ROM Ankle DF‑Stiffness DPSI TTS

Ankle DF-ROM 1 .354
(-.153 to .673)

.259
(-.270 to .664)

-.375
(-.597 to .098)

p‑value - .177 .270 .163

Ankle DF-Stiffness - 1 -.036
(-.451 to .371)

.086
(-.363 to .549)

p‑value - - .880 .719

DPSI - - 1 .009
(-.445 to .449)

p‑value - - - .970



Page 6 of 6Hatefi et al. BMC Sports Science, Medicine and Rehabilitation          (2024) 16:243 

Declarations

Ethics approval and consent to participate
A study description was provided for all participants prior to the experi-
ment. All participants signed the informed consent. The study protocol 
was approved by ethical committee of Allameh Tabataba’I University, Iran. 
All methods were carried out in accordance with relevant guidelines and 
regulations.

Consent for publication
It is worth noting that written informed consent for publication has been 
obtained from the patient shown in Figure 1

Competing interests
The authors declare no competing interests.

Received: 5 August 2024   Accepted: 5 December 2024

References
 1. Hrysomallis C. Balance ability and athletic performance. Sports Med. 

2011;41:221–32.
 2. Thorborg K, Krommes KK, Esteve E, Clausen MB, Bartels EM, Rathleff MS. 

Effect of specific exercise-based football injury prevention programmes 
on the overall injury rate in football: a systematic review and meta-analy-
sis of the FIFA 11 and 11+ programmes. Br J Sports Med. 2017;51:562–71.

 3. Van Der Does HTD, Brink MS, Benjaminse A, Visscher C, Lemmink K. Jump 
landing characteristics predict lower extremity injuries in indoor team 
sports. Int J Sports Med. 2016;37:251–6.

 4. Terada M, Gribble PA. Jump landing biomechanics during a laboratory 
recorded recurrent ankle sprain. Foot Ankle Int. 2015;36:842–8.

 5. Xu D, Jiang X, Cen X, Baker JS, Gu Y. Single-leg landings following a volley-
ball spike may increase the risk of anterior cruciate ligament injury more 
than landing on both-legs. Appl Sci. 2020;11:130.

 6. Taylor JB, Ford KR, Nguyen A-D, Shultz SJ. Biomechanical comparison of 
single-and double-leg jump landings in the sagittal and frontal plane. 
Orthop J Sports Med. 2016;4:2325967116655158.

 7. Mason-Mackay AR, Whatman C, Reid D. The effect of reduced ankle 
dorsiflexion on lower extremity mechanics during landing: a systematic 
review. J Sci Med Sport. 2017;20:451–8.

 8. Whitting JW, Steele JR, McGhee DE, Munro BJ. Effects of passive ankle 
dorsiflexion stiffness on ankle mechanics during drop landings. J Sci Med 
Sport. 2012;15:468–73.

 9. Sell TC. An examination, correlation, and comparison of static and 
dynamic measures of postural stability in healthy, physically active adults. 
Phys Ther Sport. 2012;13:80–6.

 10. Byrne A, Lodge C, Wallace J. Test–retest reliability of single-leg time to 
stabilization following a drop-landing task in healthy individuals. J Sport 
Rehabil. 2021;30:1242–5.

 11. Simpson JD, Stewart EM, Macias DM, Chander H, Knight AC. Individuals 
with chronic ankle instability exhibit dynamic postural stability deficits 
and altered unilateral landing biomechanics: a systematic review. Phys 
Ther Sport. 2019;37:210–9.

 12. Wright CJ, Arnold BL, Ross SE. Altered kinematics and time to stabiliza-
tion during drop-jump landings in individuals with or without functional 
ankle instability. J Athl Train. 2016;51:5–15.

 13. Pappas E, Kremenic I, Liederbach M, Orishimo KF, Hagins M. Time to 
stability differences between male and female dancers after landing from 
a jump on flat and inclined floors. Clin J Sport Med. 2011;21:325–9.

 14. Ikuta Y, Nakasa T, Fujishita H, Obayashi H, Fukuhara K, Sakamitsu T, et al. An 
association between excessive valgus hindfoot alignment and postural 
stability during single-leg standing in adolescent athletes. BMC Sports Sci 
Med Rehabil. 2022;14:64.

 15. Brazen DM, Todd MK, Ambegaonkar JP, Wunderlich R, Peterson C. The 
effect of fatigue on landing biomechanics in single-leg drop landings. 
Clin J Sport Med. 2010;20:286–92.

 16. Malloy PJ, Morgan AM, Meinerz CM, Geiser CF, Kipp K. Hip external rotator 
strength is associated with better dynamic control of the lower extremity 
during landing tasks. J Strength Cond Res. 2016;30:282–91.

 17. Zhang Q, Hautier CA. Influence of jump-landing direction on dynamic 
postural stability and hamstring-to-quadriceps co-activation ratio. Res 
Sports Med. 2023;31:331–41.

 18. Wyon MA, Cloak R, Lucas J, Clarke F. Effect of midsole thickness of 
dance shoes on dynamic postural stability. Med Probl Perform Artist. 
2013;28:195–8.

 19. Taylor JB, Wright ES, Waxman JP, Schmitz RJ, Groves JD, Shultz SJ. Ankle 
dorsiflexion affects hip and knee biomechanics during landing. Sports 
health. 2022;14:328–35.

 20. Dowling B, Mcpherson AL, Paci JM. Weightbearing ankle dorsiflexion 
range of motion and sagittal plane kinematics during single leg drop 
jump landing in healthy male athletes. J Sports Med Phys Fitness. 
2017;58:867–74.

 21. Akbari H, Shimokochi Y, Sheikhi B. Ankle dorsiflexion range of motion 
and landing postures during a soccer-specific task. PLoS One. 
2023;18:e0283150.

 22. Hedrick EA, Malcolm P, Wilken JM, Takahashi KZ. The effects of ankle 
stiffness on mechanics and energetics of walking with added loads: a 
prosthetic emulator study. J Neuroeng Rehabil. 2019;16:1–15.

 23. Brazier J, Maloney S, Bishop C, Read PJ, Turner AN. Lower extremity stiff-
ness: considerations for testing, performance enhancement, and injury 
risk. J Strength Cond Res. 2019;33:1156–66.

 24. Ando R, Sato S, Hirata N, Tanimoto H, Imaizumi N, Suzuki Y, et al. Relation-
ship between resting medial gastrocnemius stiffness and drop jump 
performance. J Electromyogr Kinesiol. 2021;58:102549.

 25. Trajković N, Kozinc Ž, Smajla D, Šarabon N. Relationship between ankle 
strength and range of motion and postural stability during single-leg 
quiet stance in trained athletes. Sci Rep. 2021;11:11749.

 26. Tamaria S, Bharal S. A Study to Determine the Correlation of Ankle 
Dorsiflexion Range of Motion with Dynamic Balance in Young Males and 
Females. Int J Res Rev. 2019;6:107–12.

 27. Turner A. The relationship between lower limb flexibility and dynamic 
postural control. J Aust Strength Cond [Internet]. 2017;25:6–15.

 28. Hoch MC, Staton GS, McKeon PO. Dorsiflexion range of motion signifi-
cantly influences dynamic balance. J Sci Med Sport. 2011;14:90–2.

 29. Kang M-H, Lee D-K, Park K-H, Oh J-S. Association of ankle kinematics and 
performance on the y-balance test with inclinometer measurements on 
the weight-bearing-lunge test. J Sport Rehabil. 2015;24:62–7.

 30. Jeong J, Choi D-H, Shin CS. Influence of individual quadriceps and ham-
strings muscle architecture and quality on knee adduction and flexion 
moment in gait. Sci Rep. 2023;13:20683.

 31. Magee DJ, Manske RC. Orthopedic Physical Assessment-E-Book. Elsevier 
Health Sciences; 2020.

 32. Hou J, Nitsche MA, Yi L, Kong Z, Qi F. Effects of transcranial direct current 
stimulation over the primary motor cortex in improving postural stability 
in healthy young adults. Biology. 2022;11:1370.

 33. Wikstrom EA, Tillman MD, Smith AN, Borsa PA. A new force-plate technol-
ogy measure of dynamic postural stability: the dynamic postural stability 
index. J Athl Train. 2005;40:305.

 34. Flanagan EP, Ebben WP, Jensen RL. Reliability of the reactive strength 
index and time to stabilization during depth jumps. J Strength Cond Res. 
2008;22:1677–82.

 35. Wikstrom EA, Powers ME, Tillman MD. Dynamic stabilization time after 
isokinetic and functional fatigue. J Athl Train. 2004;39:247–53.

 36. Zhang Y, Hu Z, Li B, Qiu X, Li M, Meng X, et al. Gender Differences in Lower 
Extremity Stiffness during a Single-Leg Landing Motion in Badminton. 
Bioengineering. 2023;10:631.

 37. Martinez AF, Scattone Silva R, Paschoal BLF, Souza LLA, Serrão FV. Associa-
tion of ankle dorsiflexion and landing forces in jumping athletes. Sports 
Health. 2022;14:932–7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Is there a correlation among landing stability, ankle dorsiflexion range of motion, and ankle stiffness during single-leg landing?
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Participants
	Procedures
	The ankle dorsiflexion range of motion (Ankle DF-ROM) measurement
	The dynamic postural stability measurement based on DPSI and TTS indexes
	The ankle dorsiflexion stiffness (Ankle DF-stiffness) Measurement
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


