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Abstract

Introduction: The pattern of inter-join coordination changes with age, and these changes may increase the risk
of falls in the elderly. Cognitive interventions are one of the effective training on gait parameters, but the effect
of these exercises on coordination between joints has been less considered. Therefore, the aim of this study
was to investigate the effect of dual task motor-cognitive training on inter-join coordination during walking in
elderly with balance impairment.

Methods: This study was semi experimental. 30 elderlies with the mean age of 73.8 = 4.9 participated in this
study. The elderly's functional balance score was lower than 52, and the Mini Mental Status Exam was higher
than 23. These individuals were purposefully divided into two groups of 15 people, the experimental group
participated in 24 cognitive-motor dual task training sessions, and after the pre-test and the control group
engaged in normal daily activities. The Vicon 3D motion analysis system with four T20 series cameras was
used to evaluate the Inter-join Coordination. The participants had to walk a 12-meter path and the coordination
was recorded at the sagittal level in four gait cycle by vector coding. The data were analyzed by repeated
measures and one-way ANOVA at the significance level of p < 0.05.

Results: The findings of this study showed that after training, the amount of coupling angle has decreased in
most gait cycles. The greatest effect of dual training in the experimental group is in the loading response and
push off in the wrist-knee coordination, which the value of this angle had a significant decrease compared to
before training (P< 0.05). Training factor had no effect on coordination in the wrist-knee joints (P< 0.05), but
the experimental group had a significant reduction in coupling angle in wrist-knee joints compared to a control
group (P<0.05). Some temporal characteristics of gait, such as walking speed, were also significantly improved
by dual task training (P< 0.05).

Conclusions: According to the results, it can be concluded that the dual task training had improved the
coordination characteristics between the lower limbs joints. This change in coordination with the improvement
of some temporal parameters was a sign of increased balance and better posture control in the elderly with
balance impairment.
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F tests - ANOVA: Repeated measures, within factors
Analysis: A priori: Compute required sample size
Input:  Effect size f=0.25

a err prob=0.05

Power (1- err prob)=0.80

Number of groups=2

Number of measurements =4

Corr among rep measures =0.5

Nonsphericity correction g =1
Output: Noncentrality parameter A =12.0000000

Critical F=2.7437108

Numerator df=3.0000000

Denominator df =66.0000000

Total sample size =24

Actual power=0.8157454
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