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ABSTRACT

Postural control is one of the most important abilities to maintain body stability
and upright posture in the elderly. This study aims to investigate the effect of different patterns of eye
movement training on postural oscillations in older women.

[VETELE This is a quasi-experimental study with a pre-test-post-test design using a control group. Par-
ticipants were 72 older women in Mashhad, Iran (Mean#SD age 68.7+2.4 years, weight=67.7+4.4 kg,
height=163.113.2 cm) who were selected purposefully and randomly divided into four groups includ-
ing three experimental groups (saccade, anti-saccadic, and pursuit training) and one control group. All
groups were evaluated under four different conditions of visual stimulus presentation. The training
groups performed the training for 4 weeks. A repeated measures analysis of variance was used to ana-
lyze the collected data. All analyses were carried out in SPSS software, version 25.

[{EEVTE The results of ANOVA showed that the main effect of time for postural oscillations in the anterior-
posterior and mediolateral directions was significant with the effect sizes of 0.57 and 0.492, respectively
(P<0.05). This indicates that, regardless of the effect of group, postural oscillations in the experimen-
tal groups showed a significant difference over time. The interaction effect of time and group at the
anterior-posterior and mediolateral directions was significant with the effect sizes of 0.168 and 0.28,
respectively (P=0.010), where there was a significant decrease in the postural oscillations over time in
the groups. The saccade training group showed the greatest decrease in the number of postural oscilla-
tions at the anterior-posterior and mediolateral directions (P<0.05).

[@TEIER Eye movement training with different patterns in older adults can reduced postural oscilla-
tions in the mediolateral and anterior-posterior directions. Saccade training cause less postural oscil-
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Introduction

t is predicted that, due to declining fertility and

increasing life expectancy, the elderly popula-

tion will make up approximately 22% of the

world’s population by 2050. Decrease in the

physiological, psychological, cognitive, and
motor functions occur in the elderly. One of the most
common problems in the elderly is the risk of falling.
Impairment in postural control systems of the elderly re-
duces their ability to maintain balance. Balance depends
on the interaction between the sensory, musculoskeletal
and nervous systems. Sensory information is provided to
the control system from three visual, somatosensory, and
vestibular systems. With the increase of age, the sensory
systems that control balance and regulate postural control
are impaired in structure and function. Sensory informa-
tion is constantly updated to control muscle activity and
maintain stature.

Despite the increased dependence on visual informa-
tion in controlling movement and maintaining balance in
the elderly, decreased visual function has been reported
as one of the causes of impairment in the postural con-
trol system. Furthermore, with ageing, the functions of
the visual system such as acuity, visual perception, sac-
cades, smooth pursuit, and eye movements are declined.
The relationship between eye movements and postural
control has been reported in previous studies. Gaze con-
trol is one of the variables that affects postural control,
which has been examined with three components of sac-
cade, fixation and pursuit movements. Previous studies
have reported impaired gaze control in the elderly, such
that saccade eye movement becomes slower and less ac-
curate. The reduction in the speed of saccade movement,
the accuracy of the information received, the speed of vi-
sual information transmission paths, and the increase in
saccade error have also been reported. According to Ben-
nett & Brady ‘s model of synergy (2016) [21], the central
nervous system should be consistently active to enable
success in visual-postural tasks.

According to this model, there is synergy between the
two processes of feedforward and vision to succeed in
maintaining posture and performing accurate visual tasks.
In addition, to facilitate a successful synergy, postural os-
cillations should be reduced. Finally, this model assumes
that additional cognitive resources are created to link
visual and postural processes to each other. Considering
that it is not clear which eye movements have the greatest
effect on postural oscillations and there is scant research
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on the effect of different visual patterns on motor indica-
tors, this study aims to investigate the effect of different
patterns of visual training on postural oscillations of the
elderly.

Materials and Methods

This is a quasi-experimental study with a pre-test/post-
test design using a control group. Participants were 72
older women in Mashhad, Iran (Mean+SD age=68.7+2.4
years, mean weight=67.7+4.4 kg, mean height=163.1£3.2
cm) who were selected purposefully and randomly divid-
ed into four groups, including three experimental groups
(saccade, anti-saccadic, and pursuit eye movement train-
ing) and one control group. Inclusion criteria were the
mini-mental state examination (MMSE) score higher
than 24, no neurological problems, no history of lower
limb fractures, and no medication affecting cognitive and
motor processes.

Data collection was performed using MMSE, activities-
specific balance confidence scale, and Fullerton advanced
balance scale. A 100-Hz force plate (Kistler Co.) was used
to record the postural oscillations and stability in 45-sec-
ond efforts. The first 10 seconds was deleted to prevent
initial changes and the last 5 seconds was removed to
avoid secondary prediction. The center of pressure was
evaluated at the anterior-posterior and mediolateral direc-
tions. Eye trackers were used to confirm eye movement
control in the subjects. All groups were evaluated at four
different conditions of visual stimulus presentation. The
training groups performed the training for 4 weeks. A re-
peated measures analysis of variance (ANOVA) was used
to analyze the collected data. All analyses were carried
out in SPSS software, version 25.

Results

The results of ANOVA showed that the main effect of
time for postural oscillations in the anterior-posterior and
mediolateral directions was significant with the effect
sizes of 0.57 and 0.492, respectively (P<0.05). This indi-
cates that, regardless of the effect of group, postural oscil-
lations in the experimental groups showed a significant
difference over time. The interaction effect of time and
group at the anterior-posterior and mediolateral directions
was significant with the effect sizes of 0.168 and 0.28,
respectively (P=0.010), where there was a significant de-
crease in the postural oscillations over time in the groups.
The saccade training group showed the greatest decrease
in the number of postural oscillations at the anterior-pos-
terior and mediolateral directions (P<0.05).
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Conclusion

Eye movement training with different patterns in older
adults can reduced postural oscillations in the mediolat-
eral and anterior-posterior directions. Saccade training
cause less postural oscillation than anti-saccade and pur-
suit training in both directions. It is recommended that
these training methods be included in the training pro-
gram of the elderly to reduce their postural oscillation.
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17. Shapiro-Wilk
18. Levene's test
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16. Gaze training
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19. Least Sgnificant Difference (LSD)
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21. Feedforward control
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