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Introduction: Many studies evaluate the interaction between cognition and posture
but the effect of cognitive task difficulty and articulation on postural control remains
inconclusive. The purpose of the present study was to examine the interaction effect
of cognitive task difficulty and articulation on postural control.

Methods: Twenty healthy young volunteers (Mean age 22 + 2.3 years) performed
four random conditions while standing on a force platform. Conditions involved
combinations of two level of cognitive task difficulty (easy and difficult cognitive
task) and two level of verbal response (simultaneous and final).

Results: Two-way ANOVA (significant level P<0.05) results demonstrated marked
increased in the standard deviation and area of 95% confidence ellipse of the center
of pressure in the difficult cognitive task condition with simultaneous verbal
response. (P<0.05). Also, in the final response condition, difficult cognitive task
reduced area of 95% confidence ellipse.

Conclusion: According to the results of the present research, it seems that the
difficult cognitive task requires a greater part of attention capacity; subsequently,
attention is withdrawn from the postural task and automatic control regulates posture
more efficiently through unconscious, fast, and reflexive processes. Also, postural
control is simultaneously affected by the difficulty of cognitive task and articulation.
Therefore, for designing appropriate interventions, it seems necessary to pay
attention to the interactive effects of the difficulty and articulation of cognitive task.
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Extended Abstract

Introduction

Research examining posture and cognition strongly suggests
that postural control synergies are sensitive to cognitive
manipulations. Therefore, the effect of cognitive task on
postural control is evaluated in dual-task paradigm that studies
in this field have led to contradictory results. Many studies
evaluate the interaction between cognition and posture but the
effect of cognitive task difficulty and articulation on postural
control remains inconclusive. The purpose of the present study
was to examine the interaction effect of cognitive task
difficulty and articulation on postural control.

Methods

Twenty healthy young volunteers (Mean age 22 + 2.3 years)
signed informed consent forms according to the
procedures approved by the Shahid Beheshti University
(IR.SBU.ICBS.98/ 1008). Participants performed four
random conditions while standing on a force platform.
Conditions involved combinations of two level of cognitive
task difficulty (easy and difficult cognitive task) and two level
of verbal response (simultaneous and final). The easy
cognitive task was comprised of thirty 3-digit random numbers
that were presented every 2 seconds on the computer screen.
In the final response condition, the participants were instructed
to mentally count the total number of times that one of the pre-
selected digits were appeared and in the simultaneous response
condition, participants were instructed to count aloud pre-
selected digits. Participants had to simultaneously search for
the specified digit in each 3-digit number and keep a running
total in their mind without counting by fingers. To avoid
memorization, the pre-selected digits were not the same across
all trials. The difficult cognitive task was comprised of twenty
5-digit random numbers that were presented every 3 seconds
on the computer screen. To confirm cognitive involvement of
participants, another two random single digits were appeared
on the monitor; the participants were instructed to mentally
count the total number of times that one of the two pre-selected
digits were appeared. Participants had to simultaneously
search for the specified digit in each 5-digit number and keep
a running total in their mind without counting by fingers. To
avoid memorization, the pre-selected digits were not the same
across all trials. At the end of trials, participants were
instructed to verbally give the total count to ensure cognitive
involvement for the entire duration of the trial. Rest break
between conditions was 5 minutes, while between trials was 1
minute, if requested.

Results

SD of CoP

The results of Bonferroni's post hoc test showed that when
participants had a final verbal answer, the SD of the CoP in the
conditions with difficult cognitive task was significantly lower
than in the condition of easy cognitive task (P=0.02). When
participants had verbal responses simultaneously, no
significant difference was seen between difficult cognitive
task and easy cognitive task conditions (P=0.13). On the other

hand, in the conditions of a difficult cognitive task, the
simultaneous verbal response compared to the final verbal
response led to an increase in the SD of CoP (P=0.008). This
effect was not seen in easy cognitive task conditions (P=0.44).

Area of 95 % of confidence ellipse of CoP

The results of Bonferroni's post hoc test showed that when
participants had a final verbal answer, the area of 95%
confidence ellipse of CoP was significantly lower in
conditions with difficult cognitive task than in easy cognitive
task conditions (P=0.03). When participants had verbal
responses simultaneously, a significant difference was seen
between the conditions of difficult cognitive task and easy
cognitive task (P=0.001). On the other hand, in the conditions
of difficult cognitive task, the simultaneous verbal response
compared to the final verbal response led to an increase in the
area of 95% confidence ellipse of CoP (P=0.001). This effect
was not seen in easy cognitive task conditions (P=0.70).
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Figure 1- Standard deviation of CoP position in the anterior-posterior
direction (AP) in different conditions.
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Figure 2- Area of 95 % of confidence ellipse of CoP position in the
anterior-posterior direction (AP) in different conditions.

Conclusion

According to the results of the present research, it seems that
the difficult cognitive task requires a greater part of attention
capacity; subsequently, attention is withdrawn from the
postural task and automatic control regulates posture more
efficiently through unconscious, fast, and reflexive processes.
Also, postural control is simultaneously affected by the
difficulty of cognitive task and articulation. Therefore, for
designing appropriate interventions, it seems necessary to pay
attention to the interactive effects of the difficulty and
articulation of cognitive task.
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