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| Abstract |1)

PURPOSE: The purpose of this study was to investigate 

the effect of ankle dual task including motor training on the 

static balance, dynamic balance in the elderly.

METHODS: 30 elderly people were randomly divided 

into 3 groups: 10 people in the single motor task group, 10 

people in the double motor dual task group and 10 people in 

the motor-cognitive dual task group. In the double motor dual 

tasks group was performed ankle balance motor task 

additional motor task. Motor-cognitive dual task group was 

performed ankle balance motor task additional cognitive task. 

Single motor task group was performed ankle balance motor 

task. It was performed three times intervention a week for six 

weeks. Statistical analysis method was performed using one 

way ANOVA for comparison between groups, and the paired 

t-test was used for comparison pre and post intervention.

RESULTS: Static and dynamic balance were significant 

differences between pre and post intervention by three groups 

(p<.05). In static balance, there was a significant difference 
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among groups (p<.05), but there was not a significant 

difference between groups in dynamic balance (p>.05).

CONCLUSION: The results of the research, the ankle 

balance dual task including motor or cognitive task was 

more effective than single motor task on static balance in the 

elderly.
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Ⅰ. Introduction

Falling is a major cause of mortality and morbidity in 

the elderly and a health problem caused by the physical 

activities of the elderly (Schuchat and Wenger, 1994). The 

frequency of falls is increasing due to the growing elderly 

population, and falling is emerging as a social problem 

because of the high risk of recurrence (Close et al., 1999; 

Lee and Bea, 2007). In elderly people, physical abilities 

are weaken by aging and health conditions are deteriorated 

by diseases. Musculoskeletal regression due to aging leads 

to muscle atrophy, low muscular function, and muscle 

weakness, which make balancing difficult (Schlicht et al., 

2001).

Balance is the ability to keep within the base of support 
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and to maintain the body parallel while moving the body 

(Nashner and McCollum, 1985). Balance is divided into 

static balance and dynamic balance. Static balance refers 

to the ability to stand still on a static basis, and dynamic 

balance refers to the ability to maintain balance while 

performing motions on a dynamic basis (Ragnarsdóttir, 

1996).

Especially for the elderly, the decline of balance acts 

as a cause of increasing the falling risk in daily living 

and interfering with motor recovery (Tyson et al., 2006). 

Interventions to prevent falling include muscular strength 

training, gait training, and medication. Among them, 

muscular strength and balance training have been mainly 

used for exercise methods. Balance training tools include 

balance pad, aero-step, and balance balls, which are used 

for the balance training of stroke patients and the elderly 

as well as for sports rehabilitation and training (Eser et 

al., 2008; Kim et al., 2011). Balance training through dual 

tasks is being applied to the elderly and stroke patients. 

Studies on dual tasks have been conducted on motor- 

cognitive dual task and double motor dual task. For double 

motor dual tasks, the changes in body balance, spatial 

balance index and walking ability were investigated while 

adding exercise interventions such as ball exercise while 

maintaining balance (Yang et al., 2007),. The cognitive 

task balance training has been reported to be effective for 

fall prevention by improving the vision, perception, and 

balance in the elderly (MacRae et al., 1994; Resch et al., 

2011). These preceding studies conducted fragmentary 

comparison through single task and dual task training 

(Melzer et al., 2009; Yang et al., 2007), and research on 

the balance ability of the elderly according to the dual 

task type is still insufficient.

Therefore, this study investigated the effects of balance 

training including an ankle balance exercise task according 

to the type of double motor dual task and motor-cognitive 

dual task on balance in the elderly in comparison to single 

motor tasks.

Ⅱ. Methods

1. Subjects

The subjects of this study were 30 elderly persons aged 

65 or older who had no big problems in daily living because 

they had no special diseases of the nervous system and the 

musculoskeletal system. Furthermore, the subjects were given 

sufficient explanation about the purpose of this study, the 

experimental process, and the experiment method. The 

subjects who consented to participate in this study were 

randomized into three groups: double motor dual task group, 

motor-cognitive dual task group, and single motor task group.

 

2. Measurement Instruments

In this study, a balance measuring instrument (Biorescue, 

RM Ingenierie Rodez, France) was used was used to measure 

the static and dynamic balance of subjects. For the static 

balance, the body center movement area was measured 

while the subjects were standing still for 30 seconds. For 

the dynamic balance, limit of stability (LOS) was measured 

with a tool for measuring the maximum limit of stability 

while the subjects moved their body spontaneously while 

maintaining stability in standing position. They moved their 

weight to the front, back, left, right, and diagonal directions 

as directed on the monitor. For data collection, the average 

values were determined after three measurements. The effect 

on muscle fatigue was minimized by giving a three-minute 

rest between measurements.

 

3. Procedure

The intervention methods of this study are as follows:

1) Double motor dual tasks group 

2) Motor-cognitive dual tasks group 

3) Single motor task group

The double motor dual task group kept holding a cup 

with water additionally while performing single motor task 

balance training. The motor-cognitive dual task group 

performed calculation by subtracting seven from a random 
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DMDTG MCDTG STG

p
Mean ± SD Mean ± SD Mean ± SD

Static balance 23.90 ± 6.62 32.10 ± 12.65
†

51.40 ± 24.16
†

.002*

Dynamic balance 2228.90 ± 735.68 2010.60 ± 682.42 2356.90 ± 1049.87 .651

DMTG: Double motor dual Task Group, MCTG: Motor-Cognitive Dual Task Group, STG: Single Motor Task Group
† significant difference compared to STG

* p<.05

Table 2. Surface area in each groups for static balance                                          (unit : mm
2
)

Pre Post
t p

Mean ± SD Mean ± SD

DMDTG 92.70 ± 62.55 23.90 ± 6.62 3.58 .006*

MCDTG 86.90 ± 44.09 32.10 ± 12.65 4.41 .002*

STG 83.10 ± 40.80 51.40 ± 24.16 3.87 .004*

DMTG: Double motor dual Task Group, MCTG: Motor-Cognitive Dual Task Group, STG: Single Motor Task Group

* p<.05

Table 3. Limit of stability following on standing for dynamic balance                                (unit : mm
2
)

Pre Post
t p

Mean ± SD Mean ± SD

DMDTG 1778.50 ± 955.08 2228.90 ± 735.68 -4.18 .002*

MCDTG 1621.80 ± 900.79 2010.60 ± 682.42 -3.78 .004*

STG 1946.80 ± 1186.93 2356.90 ± 1049.87 -3.60 .006*

DMTG: Double motor dual Task Group. MCTG: Motor-Cognitive Dual Task Group, STG: Single Motor Task Group

* p<.05

Table 1. Comparison balance ability between groups in post intervention                           (unit : mm
2
)

three-digit number additionally while performing single 

motor task balance training. The single motor task group 

stood straight with both feet on an air cushion. They 

performed five sets of two-minute training three times a 

week for six weeks, and took a rest for two minutes between 

sets.

 

4. Statistical Processing

In this study, the average and standard deviation of each 

item were calculated using SPSS 18.0. Matched pair t-test 

was conducted to compare the static and dynamic balances 

of each group between before and after the intervention 

according to the dual task type. In addition, one-way 

ANOVA was performed for inter-group comparison. The 

statistical significance level was set at .05.

Ⅲ. Results

In the inter group comparison, there is not significant 

difference between group in pre intervention (p>.05). The 

body center movement area of the double motor dual task 

group and the motor-cognitive dual task group showed 

significant differences with those of the single motor task 

group in post intervention (p<.05) (Table 1).

In 3 groups, significant differences were observed in 

the body center movement area between pre and post the 

intervention (p<.05). The movement distances of LOS for 

dynamic balance showed a significant difference between 

pre and post intervention (p<.05). However, no significant 

differences in LOS were found between groups (p>.05) 

(Table 2, 3).
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Ⅳ. Discussion

This study was conducted to investigate the effects of 

dual task balance training including ankle balance motor 

task on the balance of the elderly according to the type.

In this study, the body center movement area, which 

represent static balance, was measured while the subjects 

were in standing position. The body center movement area 

in standing position decreased significantly for all the three 

groups.

The intergroup comparison results showed significant 

differences in the body center movement area between the 

double motor dual task group and the single motor task 

group, as well as between the motor-cognitive dual task 

group and the single motor task group. Hiyamizu et al. 

(2012) reported that cognitive task balance training for three 

months improved the muscular strength, balance, and 

cognitive abilities. Lindemann et al. (2004) found that visual 

cognitive task balance training improved balance ability 

by reducing the postural sway in the elderly subjects. Other 

studies also found improved postural stability as a result 

of reduced postural sway through the performance of dual 

tasks (Pellecchia, 2005; Riley et al., 2005; Verhoeff et al., 

2009). The results of this study also showed that double 

motor dual task training improved balance ability. When 

single motor task group and double motor dual task group 

were compared, the dual task training showed more effective 

results in balance training as in other previous studies.

In addition, the dynamic balance was measured in this 

study. When movement areas in the front, back, left, and 

right directions were compared, all the three groups of 

double motor dual task group, motor-cognitive dual task 

group, and single motor task group showed statistically 

significant improvements. In the study of Gouglidis et al. 

(2010), balance training with added cognitive task in the 

female elderly produced significant differences in LOS, 

which agreed with the dynamic balance improvement in 

this study.

Therefore, the results of this study confirmed that dual 

task training was a better intervention method for enhancing 

the static and dynamic balance of the elderly than the single 

motor task training, and the double motor dual task was 

more effective in static balance.

 

 

Ⅴ. Conclusion

The results of this study will contribute to the improve-

ment of balance in the elderly through various programs 

to improve the balance of the elderly through dual task 

training with daily tasks, which are expected to be used 

actively to prevent falls.
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