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The Effect of Gaze Stabilization Exercises on Balance
and Quality of Life in Multiple Sclerosis Patients

Abstract

The purpose of the present study was to investigate the effect of gaze
stabilization exercises on balance and quality of life in multiple
sclerosis patients.The research method was quasi=experimental with pre-test
and post-test design with a control group. The statistical population of the
present study was patients aged Y+-£+ years with multiple sclerosis in Urmia
city, of whom Y1 were selected through purposeful random sampling and
placed in two groups of YA: experimental (mean age: Y),YY+Y, %) and control
(mean age: Y),€£+Y,VY). The Sharpened Romberg test for:measuring static
balance, the timed up-and-go test for measuring dynamic balance, and the MS-
Y4 quality of life questionnaire were performed similarly at pre-test and post-
test. The experimental group performed gaze stability exercises ¥ sessions per
week for A weeks during 1 +-minute sessions. The data were analyzed using
analyze of covariance (ANCOVA)in SPSS software version Y. The results
showed that, controlling for the pre-test score, there was a significant
difference between the static and dynamic balance test scores and quality of
life scores of the experimental and control groups in the post-test (p=+,++)).
eight weeks of gaze stabilization training significantly improved balance and
visual stability in multiple sclerosis patients. This improved balance and
reducedvisual limitations'lead to improved quality of life and more active
participation in daily activities."Therefore, it is recommended that multiple
sclerosis patients participate in more gaze stabilization and vision training-
based exercise programs.
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Extended Abstract

V. Introduction

Multiple sclerosis (MS) is one of the most prevalent neurological
disorders worldwide (Vitali et al., Y+Y®). It is a chronic inflammatory
disease of the central nervous system characterized by a broad spectrum
of clinical manifestations (Savio et al., Y+ Y2). MS causes damage to the
myelin sheath surrounding the nerves and induces neurodegenerative
processes, gradually impairing motor, sensory, and cognitive functions.
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The pathogenesis of the disease involves genetic, environmental, and
immunological factors (Jellinger, Y:Y°). This disease affects
approximately Y,® million people worldwide (Osman & Yurtash,
Y+YA). In Iran, a study published by Azami et al. in Y+ reported that
the prevalence of MS ranged from ©,Y+ to A%, + patients per Y+ s+
individuals, while the estimated incidence ranged from V,++ to ) €AY«
per Y+ +s+++ population (Azami et al., as cited in Moghtaderi et al.,
Y+ ¥Y). Common symptoms of the disease include sensory disturbances,
weakness, muscle spasms, visual impairment, cognitive impairment,
fatigue, tremors, urinary and bowel dysfunction, sexual dysfunction,
balance problems, memory loss, hearing impairment, numbness,
blurred vision, and speech disorders (Malouchi et al., Y:Y¢). The
disease threatens individuals’ independence and ability to participate
effectively in family and community life, affecting all aspects of their
daily lives (Stampanoni Bassi et al., Y+ Y¢). The increasing prevalence
of MS in Iran highlights the importance of addressing the medical
challenges and problems faced by patients with this disease (Dehghan
et al.,, Y+YY). Gaze stability exercises improve eye-head coordination
and reduce dizziness by enhancing neuroplasticity in vestibular
pathways and restoring the efficiency of the vestibulo-ocular reflex
(VOR). The alleviation of these distressing clinical symptoms, followed
by improved dynamic balance, is associated with increased movement
confidence, reduced musculo-psychological fatigue, and the restoration
of independence ‘in activities of daily living (Marsden et al., Y+Y®),
Therefore, the primary research question is whether a structured Y ¢-
session program of gaze stability exercises can improve balance and
quality of life inpatients with multiple sclerosis.

Research Question(s)

Do gaze stability exercises affect the balance of patients with multiple
sclerosis?

Do gaze stability exercises affect the quality of life of patients with
multiple sclerosis?

Y. Literature Review

Ponzano et al. (Y V) stated in a study that static stretching and Pilates
exercises led to improvements in sit-to-stand performance, while
resistance band exercises improved the balance of MS patients.
Consequently, the quality of life scores for the participants in this study
increased. Emamian et al. (Y+YY) [Y¢+Y AP], in a study titled “The



Effect of Proprioceptive Training on Balance, Fatigue, and Quality of
Life in Women with Multiple Sclerosis,” demonstrated that
proprioceptive exercises improved the balance and enhanced the quality
of life of MS patients. Research by Hall et al. (Y+YA) and Gaikwad et
al. (Y+YA) reported that gaze stability protocols lead to greater
improvements in visual acuity compared to habituation alone, which
primarily relies on desensitization rather than reflex adaptation. Cui et
al. (Y+Y %), in their study titled “Effects of Gaze Stability Exercises on
Balance, Walking Ability, and Fall Efficacy in Patients with Chronic
Stroke,” showed that gaze stability training is an effective method for
improving balance, walking ability, and fall efficacy. Furthermore, Kim
and Kim (Y+Y1), in a study titled “The Impact of Gaze Stabilization
Exercises on Dynamic Balance and Walking Ability in School-Aged
Children with Cerebral Palsy Who Are Able to Walk,” stated that this
program could play a positive role in improving the balance of these
patients.

¥. Methodology

The present study was a quasi-experimental trial utilizing a pretest-
posttest design with a control group. The target population comprised
all patients with Multiple Sclerosis (MS), aged Y+ to ¢+ years, referring
to the Royan Medical Clinic in Urmia. A total of Y1 patients were
recruited via ¢onvenience sampling. During the baseline (pretest)
phase, measurements of static balance, dynamic balance, and quality of
life (QoL) were recorded for all participants. Subsequently, the
participants ‘were randomly assigned into two equal groups: an
experimental group and a control group. The experimental group
underwent gaze stability exercises three sessions per week for eight
consecutive weeks, each session lasting 1+ minutes, under the direct
supervision of the research supervisor, the primary investigator, and a
certified specialist (Dennison & Dennison, )34VY). Concurrently,
participants in the control group maintained their routine activities of
daily living (ADLs). The Shapiro-Wilk test and Levene’s test were
employed to assess the normality of data distribution and the
homogeneity of variances, respectively. To examine post-intervention
differences between the two groups, a one-way analysis of covariance
(ANCOVA) was performed. All statistical analyses were executed at a
significance threshold of P < +.:°using IBM SPSS Statistics for
Windows, version Y71, .
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¢, Results

The findings indicated that the mean scores of static and dynamic
balance in the experimental group significantly improved from pretest
to posttest. A corresponding enhancement was also observed in the
quality of life scores. Consequently, the statistically significant
differences observed between the two groups at the post

Table

Table 1. Results of Univariate Analysis of Covariance (ANCOVA) on Balance
and Quality of Life Between the Two Groups, Controlling for Pre-test
Covariates

Dependent Source of Sum of Mean F ®) Effect
Variable Variation Squares Square Size
Pretest IVEEY ) VEEY CEAY,FT L e LAY
Static (Covariate)
Balance Group Ye,) \ Y&, ) oy,oY vyee) 0
Error YE,AT 1 ., €0 — — J—
Pretest 0,7Y ) 0%,TN TYY,0f  .a) .4,
Dynamic (Covariate)
Balance Group 0,¢¢ \ 0,¢¢ Y., ¥ vyee) A%
Error LYY 1 YA _
Pretest IV ) ARV, YRAY, AL ) AA
Quality of  (Covariate)
Life Group YE, XA \ Y¢,TA Yo,.0 v, ' EY
Error YA,4¢ 1 oV I I —

As presented in Table ), the onesway ANCOVA revealed a statistically
significant main effect of qgroup on post-test static balance after
controlling . for baseline covariates (F =°V.0Y, p < +.+)),
Specifically, gaze stability exercises significantly enhanced static
balance in“the experimental group compared to the control group,
accounting for:1)/of the total variance. Similarly, a significant
between-group difference was observed for dynamic balance (F =
Yo ¥, p < .+ 4)). The experimental group demonstrated substantial
improvements in-dynamic balance over the control group, with the
intervention explaining ¢ V7Zof the variance. Finally, the analysis yielded
a statistically significant difference between the two groups regarding
quality of life (F = Ye.+2 p < +.++)), indicating that gaze stability
exercises contributed positively to quality of life enhancements,
explaining ¢Y/.of the individual variation.

. Discussion



The present study aimed to investigate the effects of gaze stability
exercises on balance and quality of life (QoL) in patients with Multiple
Sclerosis (MS). The first part of the findings revealed that an eight-
week gaze stability training program significantly enhanced both static
and dynamic balance in these patients. In explaining this finding, it
should be noted that vision plays an indispensable role as a critical
sensory input in human postural control and balance regulation.
Notably, approximately Y+ Zof optic nerve fibers project to subcortical
and cortical brain regions that regulate and coordinate equilibrium.
Because of its capacity to capture vital ambient sensory inputs from the
dynamic optic array, the visual system acts as an integral component of
the motor control network responsible for maintaining an upright
posture (Jafari et al., Y+)¢). Consequently, targeted enhancements in
visual and gaze stability mechanisms directly translate into improved
postural equilibrium and balance control. Another key finding of this
research demonstrated that gaze stability exercises yielded statistically
significant improvements in participants’ quality of life. This outcome
can be elucidated by the fundamental role of gaze fixation in
maintaining visual acuity during head excursions, as well as its intricate
interdependence with the vestibular, wvisual, and proprioceptive
systems. In fact, gaze stabilization represents a pivotal pillar of postural
stability, spatial orientation, and effective ecological interaction with
one’s surroundings; hence, any functional recovery in this mechanism
can exert widespread benefits on activities of daily living (Wang et al.,
Y+ Y1), From a neurophysiological perspective, gaze stability exercises
primarily operate by driving adaptive, recalibratory, and compensatory
mechanisms within the vestibulo-ocular system (Powell et al., Y+ V).
By augmenting the vestibulo-ocular reflex (VOR) gain and reinforcing
eye-head coordination, these exercises enhance retinal image
stabilization during motion. As a result, patients experience fewer
episodes of visual blurring, oscillopsia, dizziness, and postural
instability during ambulation, postural transitions, dynamic head turns,
and other functional activities. The attenuation of these debilitating
symptoms not only optimizes physical function but also promotes
psychological well-being, perceived safety, functional autonomy, and
confidence in managing daily tasks—ultimately enriching both the
physical and psychosocial dimensions of health-related quality of life.

1. Conclusion
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Based on the findings obtained, it is recommended that schools and
rehabilitation centers incorporate gaze stability exercises into their
educational and rehabilitation programs as an effective means to
enhance balance and improve the quality of life in patients with
Multiple Sclerosis (MS). One of the limitations of this study was that it
was restricted to a single rehabilitation center for children with autism
in the city of Urmia. Therefore, further research is warranted to confirm
the efficacy and effectiveness of gaze stability exercises in patients with
MS.
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