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The effects of working memory updating tasks on joint coordination
ability in individuals with functional ankle instability

Wang Zilong', Cui Huizi', Lu Jie', Meng Lingyue®, Liit Moran®, Zhang Qiuxia’, Wang Xiangdong'

(1.School of Physical Education, Jimei University, Xiamen 361021, China; 2. School of Physical Education,
Soochow University, Suzhou 215000, China)

Abstract: [ Objective] To investigate the effects of a working memory updating task combined with a landing task(cog-
nitive-motor dual-task, CMDT) on lower limb inter-joint coordination capabilities and leg stiffness(K ) during single-leg land-
ing in individuals with unilateral functional ankle instability(FAD). [ Methods] The Mean Absolute Relative Phase(M) and De-
viation Phase(D) of the hip-knee and knee-ankle joint pairs were calculated to quantify coordination characteristics, and K
was calculated to assess the overall kinetic strategy. A 2(task) X 2(group) mixed measures ANOVA was used for statistical
comparison. [ Results] Under the CMDT condition, hip-knee D of the FAI group was greater in Single-task Landing(p = 0.
007). The hip-knee M of the FAI group was lower than the control group(p =0.008). Similarly. both the knee-ankle M and
knee-ankle D in the FAI group were lower than those of the control group(p =0.006, p =0.032). No statistical differences
were observed in K, indices(»>>0.05). [Conclusion] CMDT impairs the coordination stability of proximal joints in individuals
with FAI, while distal coordination exhibits structural rigidity. Individuals with FAI may maintain macroscopic stability
through abnormal compensatory strategies, sacrificing local coordination efficiency and increasing neural load and injury risk.

Keywords: functional ankle instability; cognitive-motor dual-task; joint coordination; landing biomechanics; working memory
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Fig.S1 Schematic of Marker Point Adhesion
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