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ABSTRACT

Funding: See Page 392
This study aimed to compare the effects of sex and different types of attentional focus of

supra-postural tasks on postural control learning in older adults.

A total of 80 older adults (mean [SD] age: 72.5[4.9] year) participated in this study.
The participants, selected according to inclusion criteria, were randomly divided into eight groups of in-
ternal and external attentional focus based on supra-postural cognitive and motor task guidelines. The
postural status was evaluated by measuring the centre of gravity alignment through a master balancing
system (modified clinical test of sensory interaction and balance).

ST The results showed that the men’s older adults with external focus in motor supra-postural task,
had a better posture performance than the other groups (P<0.05). Women older adults with internal fo-
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Keywords: cus in cognitive supra-postural tasks had the weakest status in postural control function. Men and women
Balance, Attention, also had a better postural control function than the other test groups in external attentional focus.
Cognitive function, [@TEIETT Postural control loss is greater in older women than men according to the impact of focusing
Gender difference, attention on postural control. It is possible to improve the balance by planning external focus in supra-
Elderly © postural task programs.
Extended Abstract processes [3]. Aging is one of the factors that increases
the conscious processing [4]. The use of attention in-
1. Objectives structions in postural and supra-postural tasks can im-

prove postural control [5-7].
ostural control is essential to maintain

stability in static and dynamic activities Several studies have also been conducted on the com-
[1]. Any conscious attention to postural parison of gender effects on the effectiveness of the
control increases the likelihood of insta- focus of attention instructions for cognitive and mo-
bility [2]. Reinvestment theory suggests tor tasks. There are no consistent views to provide a
that internal attention to motor control can disrupt its general theory. Some observations have reported that
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the external focus of attention are more beneficial, and
others have observed no difference in the internal and
external focus of attention. The present study seeks to
investigate whether postural control responses to the
focus of attention instructions of cognitive and motor
tasks are different among elderly men and women.

2. Methods and Materials

The participants were 80 elderly (40 men and 40 wom-
en) with a mean (SD) age of 72.50(4.9) years. They
were randomly assigned to 8 experimental groups.
Sample size was determined based on GPower soft-
ware. The participants were healthy without orthope-
dic and neurological disorders. This study has been
approved by the Research Ethics Committee of the De-
partment of Physical Education and Sport Sciences at
Islamic Azad University, West Tehran Branch, Tehran,
Iran. The Sensory Organization Test (SOT) balance
master system was used to measure postural status of
the participants [8].

Motor task required the participants to hold a wood-
en tube with both hands at abdomen-height, with the
elbows flexed at 90 degrees. A table tennis ball was
placed inside of the tube. When contacting the right
or left side of the tube, a distinctive sound was heard
allowing the experimenter to count the number of con-
tacts. This was considered as a sign of external focus
of attention in postural task [9]. Cognitive task with
internal focus of attention instructions included count-
ing backward from 100 to 3 [10].

Cognitive task with external focus of attention in-
structions refers to the identification of a signal that
includes vertical lines provided by the software locat-
ed on the laptop screen at a distance of 1 m from the
participants. One day before the training session, after
the explanation about how to do the work, the subjects
were divided into two groups of internal and external
attentional focuses, and then each group was trained
and tested with respect to cognitive and motor tasks.

To analyze the obtained data, descriptive statistics
including mean and standard deviation, Shapiro-Wilk
test to examine the normality of data, Levene’s test to
determine the equality of variances, 1-way ANOVA to
determine the difference between the data in the pretest
phase and the retention test, and Duncan’s post hoc test
to examine the place of difference in the groups, were
used. All statistical tests were performed in SPSS ver-
sion 20 at a significant level of 0.05.

3. Result

Shapiro-Wilk test results showed that the distribu-
tion of data for the Center of Gravity (COG) position
was normal (P=0.10). Levene’s test results indicated
equal variances for the data of COG position (P=0.38).
One-way ANOVA results in pretest phase revealed that
there was no significant difference between the mean
position of the COG in the eight experimental groups
where f_,_=1061 and P=0.147.

(79,7)

Table 1. Duncan’s post hoc test results for paired comparison of the mean position of COG in the eight experimental groups in the retention test

a=0.05
Groups No.
1+ Column 2" Column 3 Column 4* Column
Men-external attentional focus-motor task 10 0.28
Men-external attentional focus-cognitive task 10 0.34 0.34
Women-external attentional focus-motor task 10 0.37 0.37
Men-internal attentional focus-motor task 10 0.64 0.64 0.64
Women-external attentional focus-cognitive task 10 0.73 0.73 0.73 0.73
Men-internal attentional focus-cognitive task 10 0.78 0.78 0.78
Women-internal attentional focus-motor task 10 0.85 0.85
Women-internal attentional focus-cognitive task 10 1.14
Sig. 0.061 0.068 0.37 0.07
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Figure 1. The mean position of COG under simultaneous cognitive and
motor tasks

Post hoc test results presented in Table 1 showed that
the mean position of COG in men with external at-
tentional focus on motor and cognitive tasks, women
with external attentional focus on motor task, and men
with internal attentional focus on motor task (groups
in first column) had a significant difference with other
groups (columns 2-4). Also, the mean position of COG
in groups placed in the first row was significantly bet-
ter than that of groups in the second, third and fourth
rows. There was a statistically significant difference
between the mean performance of the groups placed
in the second column with the groups in the first, third,
and fourth columns.

Also, the mean performance of the groups in the third
column was significantly different from that of groups
placed in the first, second and fourth columns. Groups
in the fourth column was also significantly different
from other groups in terms of performance in learn-
ing instructions for postural control. In groups placed
in the fourth column (women with external attentional
focus on cognitive task, men with internal attentional
focus on cognitive task, women with internal atten-
tional focus on motor task, and women with internal
attentional focus on cognitive task), the mean position
of COG was significantly lower than that of the groups
in first, second, and third columns.

Women with internal attentional focus on cognitive
task had the poorest performance in learning postural
control. Paired comparisons showed that elderly men
and women with external attentional focus had a bet-
ter postural control than those with internal focus. Men
had a better attentional focus on cognitive and motor
tasks than women (Figure 1).
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4. Conclusion

Men who received instructions for external attentional
focus had the best postural control, and both elderly men
and women in performing motor tasks had better per-
formance than those carrying out cognitive tasks. When
focusing on motion tasks requiring physical accuracy,
posture stability improves with respect to the compensa-
tory mechanism in the central nervous system, but this
effect is not observed in cognitive tasks [11]. Women re-
ceived instructions for internal attentional focus on cog-
nitive tasks had the weakest performance. The relations
between the efficacy of postural control and concurrent
cognitive demands is U-shaped [12].

Elderly men and women received instructions for
external attentional focus had a better postural control
than those received instructions for internal attentional
focus. Based on constrained action hypothesis, when the
attentional instruction directs attention to the movement
effect in the environment, automatic control processes
are facilitated [13]. Men in performing cognitive and
motor tasks had better attentional focus than women.
Decreased postural control in women may be due to
their more muscular weakness compared to men [14].
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