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ABSTRACT: Background: Multiple sclerosis (MS) can be attributed to a low health-
related quality of life (QOL). MS patients commonly claim that role limitations and
emotional issues have a significant negative impact on their QOL, comparable to physical
symptoms or disability status.

Objectives: This study aimed to detect the impact of sensory integration therapy on the
QOL in patients suffering from MS by the 36-item short-form QOL scale (SF-306).

Methods: Thirty-eight male and female patients diagnosed with relapsing—remitting MS
were enrolled in this study. The patients were divided into two groups at random: the
study group (SG) and the control group (CG). A conventional physical-therapy program
was given for the CG, such as aerobic exercise, muscle stretching for both lower
extremities and strengthening exercise for both lower extremities. Besides conventional
physical-therapy programs, sensory integration therapy was performed by the patients in
the SG. Each group had a 70-minute session, which took place twice a week for eight
weeks.

The Outcome Measures: To evaluate the QOL items on the SF-36, an Arabic version
of the validated short form dimension scale (SF-36) was utilized, which was divided into
8 domains. The SF-36 scale was used to assess each group before, and after 8 weeks of

intervention, as well as after three-month follow-up.

Results: After treatment and throughout follow-up, the study and control groups did not
differ statistically. However, when comparing the study group before and after treatment,
a significant improvement was observed in all outcome measures (P < 0.001). From pre-
treatment to follow-up, all domains except emotional well-being showed significant
improvement (P < 0.01), whereas emotional well-being did not differ significant (P =
0.13). From post-treatment to follow-up, there was a significant decline in all domains (P
< 0.01), though scores remained above pre-treatment levels. Within control group, there
was a significant difference post-treatment in all domains compared with baseline (P <
0.001). From pre-treatment to follow-up, all domains showed significant improvement (P
< 0.05), whereas enetgy/fatigue, emotional well-being, social functioning, and pain did
not differ significantly (P > 0.05). From post-treatment to follow-up, there was a
significant decline in all domains (P < 0.01).
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Conclusion: Both rehabilitation programs were associated with significant improvements
in SF-36 scores; however, adding sensory integration therapy did not produce a statistically
significant improvement in QOL compared with conventional physiotherapy alone.

INTRODUCTION

Multiple sclerosis (MS) is a central nervous system disease that is immune-mediated, inflammatory, demyelinating, as well as
neurodegenerative [1]. Multiple sclerosis (MS) is a leading cause of neurological impairment in young adults globally [2]. The
number of cases has been rising continuously [3]. Individuals with multiple sclerosis (MS) encounter a variety of intricate motor
and non-motor symptoms, which frequently exert a hidden adverse effect on ambulation, cognitive abilities, and engagement
in activities.

An individual's subjective assessment of their own health situation is known as quality of life (QOL). A person's health at any
given time includes not only their mental and emotional well-being, but also their social and functional capacities [5]. QOL is
measured using standardized instruments and procedutes, that provides a quantitative way to monitor a person's health state as
a result of changes in intervention over time [6]. A patient's self-reported QOL also serves as a predictor of the development
and severity of disability that may result from their condition [7].

As a result of better survival rates, the global prevalence of multiple sclerosis has increased from 2.3 million in 2013 to 2.8
million in 2020 [8]. Finding treatments that can enhance QOL for people affected by MS is essential as the prevalence of the

disease rises [7].

Sensory integration therapy (SIT) was initially designed for children with sensory processing disorders and was proposed in the
1970s by Jean Ayres, who introduced the theory of SIT [9]. SIT is being increasingly investigated as a rehabilitative approach in
MS. Enhancing the brain's capacity to integrate and analyze data from multiple senses is the ultimate objective of SIT. This will
help with motor control, reduce fatigue, and promote functional independence [10].

SIT involves providing sensory stimulation through various tools to improve sensory experiences [11]. SIT may lead to clinically
meaningful enhancement in fatigue, balance, and QOL in PwMS, but there is limited evidence on long-term outcomes.

Reducing fatigue is important because it can affect every day functioning and overall well-being [12] [13].

Previous research has shown improvements in physical and mental aspects of QOL following SIT, vibration-based
interventions, along with web-based wellness programs that incorporate sensory features [14]. However, few studies have
focused on the role of SIT in improving QOL in people with MS, despite a significant rise in interest in this area in recent years.
The purpose of this study is to collect all the evidence on the effects of SIT on QOL, so that clinical practice can be informed
and QOL can be improved in PwMs.

MATERIALS AND METHODS:
Subject selection:

The study was conducted on thirty-eight male and female relapsing and remitting multiple sclerosis patients. The patients were
assessed for eligibility using McDonald’s critetia [20]. A neurological sheet is used to catefully take a patient's history and
perform a neurological examination. The neurologist-administered Expanded Disability Status Scale (EDSS) score (2—4.5). The
diagnosis was confirmed by MRI. The patients were selected from the outpatient clinic of Cairo University's Faculty of Physical
Therapy as well as the Kasr Al Ainy Multiple Sclerosis Clinic (KRAMSC). The patients were assigned randomly using computer-
generated random numbers into two groups: the (SG) and the (CG).

The patients were chosen under the following criteria:

Subjects were both males and females who had a relapsing-remitting MS diagnosis at least one year prior to the start of the
study. Patients' ages varied from eighteen to forty-five. Before the study, the patient must have maintained a stable MS disease
and not experienced any episodes of relapse within the previous three months. Medical records using the EDSS (2-4.5) indicate
that individuals experience issues with their visual, cerebellar, pyramidal brainstem, and sensory systems. The ability to walk for

six minutes using 6-minute walk test [16].
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The present study removes patients with the following conditions:

Orthopedic conditions, such as contracture abnormalities, can have an adverse effect on gait. Some diseases, like diabetes
mellitus, have an impact on gait and QOL. Additional disorders affecting the visual or vestibular systems (e.g., vestibular
neuritis). The modified Ashworth scale [17] showed that both lower limbs had marked spasticity grades 1I, III, and IV.
pregnancy. Each patient was given a thorough verbal explanation of the study's rationale and key findings.

Study design:

This study was a randomized controlled trial (RCT) with a pretest-post-test design including a three-month follow-up. The
effects of treatment have been evaluated by assessing subjects at baseline, after eight weeks then after three months of
interventions. To guaranty equal distribution of participants, subjects were randomized into one of two groups utilizing
computed generalized random numbers using permuted blocks. Each participant was told not to talk about their intervention
with anybody else in the group, including the SG and the CG. Pre, post and follow up assessment were done for each of the
SG and the CG.

The procedures of the current study were divided into two main categories:
Measurement procedures: Initial evaluation procedures (initial phase)

All of the previously mentioned abnormal medical conditions were ruled out by medical testing conducted on each subject. The
neurological sheet that was utilized for recording each patient's medical history had details such as the patient's name, age, body
mass index (BMI), and any clinical features that were noted. The goal of the assessment process was explained in steps for each
patient in each group. The stages of technical measurements: At baseline, eight weeks, and three months into the study,
participants had assessments with the following instruments:

Quality of Life assessment scale:

The Arabic version of the 36- item short form dimension scale (SF-36) was employed to evaluate MS patients” QOL. There
was a strong cortelation between the SF-36's physical summaty sub-scores and EDSS, and the questionnaire had already been
validated in an MS patient [18].

Items of the measure:

The components of the SF-36 were categorized into eight distinct domains. Prior to, during, and after the intervention, as well
as at the three-month follow-up, both groups were assessed using the SF36 Quality of Life Questionnaire. Physical Functioning
(PF), General Health Perceptions (GH), Body Pain (BP), Social Functioning (SF), Perceived Emotional Limitations (RE),
General Mental Health (MH), as well as Energy/fatigue are all aspects of functioning that are related to physical health. Prior
to beginning the recording process, each patient was given the opportunity to become familiar with the scale. Patients were
instructed to sit in a relaxed position and answer questions concerning their activities over the last four weeks to start the
evaluation. The overall score for each subscale or dimension was calculated by adding all of the items on the subscale. The
responses were scored in a standardized fashion and were scaled from 0 to100, where (0= represents the poorest health. and

100= represent the best health) in each category.
Therapeutic Procedures:

All study groups began the therapeutic intervention at the same time, and each group's sessions lasted 70 minutes (16 therapy
sessions, twice a week) for 8 consecutive weeks. The groups were divided as follows. Every patient received customized
treatment plans that built on their abilities, with the difficulty of tasks being progressively raised as they made progress. Patients
were given sufficient time to relax in between activities to avoid fatigue [19].

Control group (CG):

In this group, patients were given a five-minute warming-up consisting of basic stretching exercises for all muscle groups; a
sixty-minute traditional physical program twice weekly for 8 weeks (a total of sixteen sessions); and, finally, a five-minute

cooling-down consisting of basic stretching exercises for all muscle groups [22].

Interventions for conventional physical training were:
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Aerobic exercise, muscle stretching for both lower extremities, and strengthening exercise for both lower extremities.
Aerobic exercise

Acrobic exercise gradually increased in frequency, duration, along with intensity on an individual basis. Reduce the likelihood

of injury, fatigue, and muscular soreness [23]. Aerobic exercise included: marching in place [24] and over ground walking.
Muscle stretching for both lower extremities:

Hip flexors, hamstrings, hip adductors, in addition to plantar flexors [25]. muscles were stretched slowly, gently, and for a long
time. Holding the position for 20 to 60 seconds, the stretch reached the limit of the comfort range.

Strengthening exercise for both lower extremities:

Common muscles included the hip flexors, knee flexors, and ankle dorsiflexors. It was repeated according to the ability of each
patient [20].

Study group (SG):

The exercises used in these studies were developed specifically to stimulate a postural balance response while simultaneously
integrating various sensory inputs. The patients in this group were given a five-minute warm-up consisting of basic stretching
exercises for all muscle groups [22], followed by thirty minutes of the same traditional physiotherapy program [27], and finally,
forty minutes of the SIT program. Sessions frequently lasted for 70 minutes twice weekly for 8 consecutive weeks, with a total
of sixteen sessions administered [28]. Patients were instructed to take a short rest and then cool down by stretching all of their

muscles for five minutes [22].
Interventions for sensory integration therapy were:

External perturbation exercises aimed at destabilizing the body’s center of pressure (CoP): The patient stood on a firm and
comfortable surface, with their eyes open. The patient was told to actively keep their balance while standing on the floor as the
physiotherapist performed controlled pelvic adjustments to both the coronal and sagittal planes. Then the patient repeated the

above procedures while the eyes were closed.

Exercises involved self-destabilization of the center of pressure (CoP): The patient stood on a stable, comfortable surface with

their eyes open and made voluntary movements in both static as well as dynamic situations.

Then the patient repeated the above procedures while the eyes were closed. Under both static and dynamic conditions tasks
required the participant to stand on the floor and simulate a single step, as well as transfer their weight from one foot to the

other in the coronal plane.

Exercises combined external destabilization and self-destabilization (of the center of pressure (CoP): With eyes opened, the
patient stood on compliant surfaces such as foam or a sensory mat. The task progressed by increasing weight shifting and
reducing the base of support. This was cartied out on foam supports with different levels of firmness (a 60 cm X 60 cm) foam

mat (three cm, five cm, and eight cm thick). Then the patient repeated the above procedures while the eyes were closed.

Gait training (forward and backward) with bare feet on different types of mats according to the patient’s abilities; eyes open,

then eyes closed. Exercises were repeated several times (two—five times) within a five-minute period.
Data analysis and statistical design:

A Windows version of SPSS, version 27, was used for the statistical analysis. The unpaired t-test was used to assess continuous
baseline features between groups, whereas the chi-square test was employed for categorical variables. The data was checked for
normality utilizing the Shapiro-Wilk test, and the homogeneity of variances was determined using Levene's test. The impact of
treatment, time, as well as the treatment X time interaction on the SF-36 domains were investigated using a two-way mixed
multivariate analysis of variance (mixed MANOVA). After identifying statistically significant effects, we used Bonferroni to

account for multiple comparisons in post hoc pairwise comparisons. P < 0.05 was chosen as the criterion of significance.
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RESULTS:
Subject characteristics:

Both the study and control groups' subject characteristics are presented in Table 1. The groups did not differ significantly with
respect to age, weight, height, body mass index, illness duration, EDSS score, or gender distribution (p > 0.05) (Table 1).

Table 1: Subjects’ characteristics.

Study grou Control grou

Mea}rfli SDP Mean _f SDP MD t-value P-value
Age (years) 32.16 + 6.32 32.89 + 7.32 -0.73 -0.33 0.74
Weight (kg) 68.37 + 10.96 69.16 + 13.85 -0.79 -0.19 0.85
Height (cm) 165.68 + 8.14 168.32 + 6.05 -2.64 -1.13 0.27
BMI (kg/m?) 24.87 £ 391 24.24 £+ 4.00 0.63 0.49 0.63
Duration of illness (years) 426 294 4.79 + 2.49 -0.53 -0.59 0.55
EDSS 2.84 +0.78 2.74 £ 0.71 0.10 0.43 0.67
Sex distribution, N (%)
Female 12 (63%) 11 (58%) L
Male 7 (37%) 8 (42%) =011 0.74

8D, standard deviation; MD, mean difference; y?, Chi-squared value; P value, probability valne
Effect of treatment on SF-36:

No significant interaction between treatment and time was seen in the mixed MANOVA (F = 0.59, P = 0.85, np? = 0.31). F =
56.40, P < 0.001, np? = 0.98 indicates that time had a significant main effect. The main effect of group was not statistically
significant (F = 0.59, P = 0.77, np? = 0.14).

Between group comparison:

Table 2 shows that there were no statistically significant differences among the study as well as control groups at post-treatment
in terms of physical functioning (d = 0.53), role limitations due to physical health (d = 0.32), energy/fatigue (d = 0.02), emotional
well-being (d = 0.41), social functioning (d = 0.44), pain (d = 0.14), in addition to general health (d = 0.16).

There were no statistically significant differences among the study and control groups at follow-up in terms of physical
functioning (d = 0.47), role limitations due to physical health (d = 0.52), role limitations due to emotional problems (d = 0.10),
enetgy/fatigue (d = 0.47), emotional well-being (d = 0.44), social functioning (d = 0.40), pain (d = 0.32), in addition to general
health (d = 0.34) (P > 0.05) (Table 2).

Within group comparison:

The study group's SF-36 domain scotes were compatred within the group at baseline, post-treatment, and at follow-up (Table
3). post treatment, there was a significant improvement in all outcome measures, such as physical functioning, role limitations
due to physical health and problems, energy/fatigue, emotional well-being, social functioning, pain, along with general health
(P < 0.001). From pre-treatment to follow-up, all domains except emotional well-being showed significant improvement (P <
0.01), whereas emotional well-being did not differ significantly (P = 0.13). From post-treatment to follow-up, there was a
significant decline in all domains (P < 0.01), though scores remained above pre-treatment levels.

Table 4 shows the within-group comparison of SF-36 domain scores in the control group across the three time points. The
results showed significant improvement in all outcome measures between the pre- and post-treatment periods (P < 0.001). No
significant difference was found between pre- and post-treatment in terms of energy/fatigue, emotional well-being, social
functioning, or pain, but there was a significant enhancement in physical functioning, role limitations due to physical health,
role limitations due to emotional problems, as well as general health (P < 0.05). There was significant reduction in all outcome
measures between the post-treatment and follow-up periods (P < 0.01).
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Table 2: Comparison of SF-36 between groups.

Outcomes Study grou Control grou
Meazi SDP Mo ig SDP MD 95% CI P-value| d
Physical Pre-treatment 66.58 = 15.99 63.95 £ 16.38 2.63 -8.02,13.28 0.62 0.16
functioning Post-treatment 92.37 + 8.06 87.89 £ 8.71 4.48 -1.05,9.99 0.11 0.53
Follow-up 83.42 = 14.91 76.84 = 12.82 6.58 -2.57,15.73 0.15 0.47
Role limitations Pre-treatment 32.89 £ 11.94 3421 £17.10 -1.32 -11.02, 8.39 0.78 0.09
due to physical Post-treatment 76.32 + 30.59 67.11 £ 26.42 9.21 -9.60, 28.02 0.33 0.32
health Follow-up 59.21 + 22.38 48.68 = 17.63 10.53 -2.73,23.78 0.12 0.52
Role limitations Pre-treatment 38.59 = 12.49 36.83 = 10.53 1.76 -5.83,9.36 0.64 0.15
due to emotional | Post-treatment 82.46 + 17.09 77.21 £19.41 5.25 -6.79,17.28 0.38 0.29
health Follow-up 50.88 = 17.10 4912 £ 17.13 1.76 -9.51,13.02 0.75 0.10
Energy/fatigue Pre-treatment 37.89 + 17.82 36.05 = 18.15 1.84 -9.99, 13.68 0.75 0.10
Post-treatment 71.32 £ 10.12 71.58 + 14.34 -0.26 -8.43,7.90 0.95 0.02
Follow-up 50.26 + 14.38 42.63 £ 17.67 7.63 -2.97,18.23 0.15 0.47
Emotional well- Pre-treatment 50.32 + 21.84 44.63 £ 23.37 5.69 -9.20, 20.57 0.44 0.25
being Post-treatment 76.21 £ 13.43 70.32 + 15.22 5.89 -3.55, 15.34 0.21 0.41
Follow-up 57.89 + 15.96 50.11 £ 19.34 7.78 -3.88, 19.46 0.18 0.44
Social Pre-treatment 50.00 = 19.09 48.03 £ 21.35 1.97 -11.35,15.30 0.77 0.10
functioning Post-treatment 85.53 + 17.31 77.63 + 18.90 7.9 -4.03, 19.82 0.19 0.44
Follow-up 64.47 + 20.94 55.92 + 21.80 8.55 -5.51, 22.62 0.22 0.40
Pain Pre-treatment 50.00 = 16.20 49.74 £ 23.45 0.26 -13.00, 13.53 0.97 0.01
Post-treatment 80.92 + 19.17 78.03 + 20.98 2.89 -10.33,16.12 0.66 0.14
Follow-up 62.89 + 19.19 56.05 + 23.26 6.84 -7.19, 20.87 0.33 0.32
General health Pre-treatment 45.79 £ 17.58 44,74 £ 19.75 1.05 -11.25,13.36 0.06 0.86
Post-treatment 67.11 £ 14.07 66.05 = 15.05 1.06 -8.54, 10.64 0.07 0.83
Follow-up 58.16 = 15.20 52.37 = 15.67 5.79 -4.37,15.95 0.37 0.26

SD, standard deviation; MD, mean difference; CI, confidence interval; p-value, probability value; P value, probability value; d, Coben effect size.

Table 3: Comparison of SF-36 between pre- and post-treatment and follow-up in study group.
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Outcome Pre-treatment vs Post- Pre-treatment vs Post-treatment vs Follow-
treatment Follow-up u
MD 95% CI P- M| 95% CI P- M 95% CI P-value
value D value D
Physical functioning - -32.94, - 0.001 - | -24.72, - 0.001 81 3.10, 14.79 0.001
25.79 | 18.64 1] 8.97 .
6 9
. 5
8
4
Role limitations due to - -61.35, - 0.001 - | -38.40, - 0.001 1| 4.45,29.76 0.005
physical health 43,43 | 2549 211418
6 .
. 1
3 1
2
Role limitations due to - -53.60, - 0.001 - | -21.81, - 0.008 3| 25.61,37.55 | 0.001
emotional problems 43.87 | 34.12 11275 1
2 .
. 5
2 8
9
Energy/fatigue - -40.76, - 0.001 - | -19.88, - 0.001 21 13.89,28.21 | 0.001
3343 | 26.08 1| 4.86 1
2
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0
3 6
7
Emotional well-being - -34.07, - 0.001 - | -16.69, 0.13 11 12.01, 24.62 | 0.001
25.89 | 17.72 71 1.53 8
5 3
7 2
Social functioning - -41.76, - 0.001 - | -24.00, - 0.002 21 10.60,31.50 | 0.001
35.53 | 29.30 1] 4.95 1
4 .
. 0
4 6
7
Pain - -42.84, - 0.001 - | -23.60, - 0.01 11 6.86,29.19 0.001
30.92 | 19.01 11219
2 .
0
8 3
9
General health 121.32 -28.43, - 0.001 - | -19.64, - 0.001 8| 3.21,14.68 0.001
14.21 12} 5.10 .
37 9
5
MD, mean difference; CI, confidence interval; p-value, probability value; P value, probability valne
Table 4: Comparison of SF-36 between pre- and post-treatment and follow-up in control group.
Outcome Pre-treatment vs Post- Pre-treatment vs Follow- | Post-treatment vs
treatment up Follow-up
MD 95% CI P- MD 95% CI | P- MD 95% CI P-
value value value
Physical functioning - -31.10, - 0.001 - -20.77, - | 0.001 11.05 5.21,16.90 0.001
23.94 | 16.80 12.89 | 5.02
Role limitations due to - -50.82, - 0.001 - -26.61,- | 0.01 18.43 5.77,31.07 0.002
physical health 32.90 | 14.97 14.47 | 2.33
Role limitations due to - -50.12, - 0.001 - -21.82, - | 0.008 28.09 2212, 0.001
emotional problems 40.38 | 30.64 12.29 | 2.76 34.06
Energy/fatigue - -42.87, - 0.001 -6.58 | -14.09, 0.10 28.95 21.79, 0.001
35,53 | 28.18 0.93 36.11
Emotional well-being - -33.80, - 0.001 -5.48 | -14.58, 0.42 20.21 13.90, 0.001
25.69 | 17.51 3.63 26.52
Social functioning -29.6 | -35.84, - 0.001 -7.89 | -17.42, 0.13 21.71 11.26, 0.001
23.38 1.63 32.16
Pain - -40.21, - 0.001 -6.31 | -17.02, 0.44 21.98 10.81, 0.001
28.29 | 16.37 4.39 33.14
General health -21.31 | -28.43, - 0.001 -7.63 | -14.90,- | 0.03 13.68 7.95,19.42 0.001
14.21 0.36
MD, mean difference; CI, confidence interval; p-value, probability value; P value, probability value
DISCUSSION:

Studies examining the effectiveness of various treatments to reduce the effects of MS and its symptoms, such as muscle fatigue,
and to improve the QOL for PwMS have been conducted in recent years. Balance, gait, and upper limb recovery have all been
studied in relation to SIT in PwMS in several published studies [29, 30]. Additionally, the impact of SIT intervention on QOL

was evaluated in a few trials.
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Consequently, the-aim of this current research was to see how SIT impacts QOL in PwMS. This research included thirty-eight
male and female multiple sclerotic patients who had definite diagnosis of RRMS. The patients were randomized into two groups:
one research group: the study group (SG) & one control group (CG). In the CG patients were given the selected traditional
physiotherapy-program. Besides selected traditional physiotherapy-program, patients were given sensory integration therapy in
the SG. The session time for each group was seventy minutes (sixteen treatment sessions twice weekly) for eight successive

weeks for all groups then followed-up after three months.

There were no statistically significant differences between the two groups at treatment or three months following the SF-36
administration in the SG group compared to the CG group. However, in all outcome measures, the SG showed a significant
improvement across baseline, after treatment, and during the follow-up period. While there was no statistically significant
difference in emotional well-being between the pre- and post-treatment periods, all outcome measures demonstrated significant
improvement. There was significant reduction in all outcome measures from post-treatment to follow-up, even though
scores were higher than they had been pre-treatment.

Also, compared within CG at each of the three time points (before, during, and after treatment) across all outcome measures.
From baseline to follow-up, our study demonstrated statistically significant improvements across all outcome measures. There
was no significant difference in energy/fatigue, emotional well-being, social functioning, or pain between pre- and post-
treatment, but there was significant enhancement in physical functioning, role limitation owing to physical health and emotional
difficulties, and overall health. The reduction was statistically significant in all outcome measures from post-treatment to follow-
up.

The theoretical rationale for linking SIT to QOL is based on how the nervous system integrates sensory input into action.
Although it promises that SI'T encourages neuroplasticity and functional recovery in adults with MS. Recent research by Patagia
et al. utilized functional neuroimaging and standardized clinical measures to demonstrate significant brain remodeling along
with measurable improvements in sensory processing, functional independence, and QOL. Based on these findings, SIT can
be considered a neuro-rehabilitation method that successfully combines elements of occupational therapy along with

neuroscience [31]

Calabr’o & Galperin et al. corroborated this study's results by detecting that the SG and CG place a strong emphasis on
cognitive-motor skills, which explains why there were no appreciable differences in QOL ratings between them. The cognitive
aspects of the balance control system are given priority in each intervention, though in different ways. This common focus on
cognitive-motor integration is probably what accounts for the comparable improvements in QOL scores between the two

groups [28] [32].

Similar to that, the task-oriented nature of both treatments may explain why Khalil & Callesen et al. discovered no statistically
significant increases in QOL scores between the two groups. Tasks and activities in both exercise programs were designed to
improve certain areas of physical health. For example, walking and balance exercises were involved. Participants in the two
programs reported comparable gains in physical health following their participation, which is likely attributable to their shared
aims and methods [33] [34].

Additionally, our results are in line with those of Yang et al. using the 2025 network meta-analysis of 31 RCTs, which indicated
that exercise therapies were superior to conventional treatment for fatigue, but there was no overall QOL improvement across
cohorts. In a subgroup analysis, Yang et al. found that resistance training significantly decreased fatigue in female patients with
relapsing-remitting MS as well as in individuals without this condition. Resistance training along with hippotherapy, which lasted
longer than eight weeks, had greater effects. There was no overall increase in QOL; however, female patients improved
significantly after resistance training [35].

Moreover, our findings are recommended by Bromley et al., who provided that traditional physiotherapy improves QOL in
PwMS, and his data suggests benefits are frequently stronger for physical function and fatigue than for overall QOL scores [36].
Also, moderate evidence in a study by Nakau et al. indicated that traditional physiotherapy alone improved fatigue and balance
but did not significantly improve QOL while using MS QOL-54 (MSQOL-54) physical or mental scores, underperforming
compared to Pilates [37].

Gandolfi et al. found that sensory integration therapy improves balance, fatigue, and functional mobility in PwMS, although

direct benefits on QOL outcomes were not significantly different between groups. Improvements in balance control as well as
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gait performance was observed in his study after SIT training, which he attributes mostly to an incorporation of cognitive-
motor along with motor-motor dual tasks. These modifications led to functional gains [19]. These practical benefits should
carry over into the psychological area, where they are expected to have a positive impact on anxiety, depression, stress, as well
as overall life satisfaction determined by the questionnaire [38]. Consequently, these enhancements contribute to better mental
health and QOL satisfaction.

Asghari et al. in contrast, provide in his recent trial after comparing SIT to virtual reality and control groups in 36 MS patients
that SIT training over eight weeks significantly improved overall, physical, and mental well-being when used MSQOL-54
components compared to controls in 36 MS patients [39].

Moreover, Raji et al. and Madrofiero-Miguel et al. demonstrated that broader rehabilitation approaches, including therapeutic
education programs that develop sensorimotor skills, have shown positive QOL effects in 72% of studies incorporating such
components, suggesting that sensory integration principles may be most effective when embedded within comprehensive
rehabilitation frameworks [40] [41].

A cross-sectional analysis by Goubar et al. Conducted on individuals with sensory integration impairment, it demonstrated
significant differences in all eight SF-36 domains compared to healthy controls. Significant group differences were found in the
areas of mental health and fatigue. Pain and social interaction are both linked to evidence that the demands of the environment

don't match up with people's sensory patterns. This can lead to emotional distress and a reduced ability to cope [42].

According to previous research, SIT may be more effective in improving balance disorders (BDs) in individuals with RRMS than
traditional training or SG training conducted in different sensory conflict contexts. At least a month following treatment, you
may still feel the benefits of your training. Improved central integration of sensory input processes, less fatigue, and a decrease
in falls may all be outcomes of targeted balancing training. Reported confidence during activities of daily living (ADL) or
QOL did not show any significant "group X time" relationships [19].

Furthermore, Basalic et al., in a scoping review, emphasized that multimodal rehabilitation integrating lifestyle components may
enhance QOL outcomes beyond conventional physical approaches alone. The network meta-analysis revealed that balance-
focused exercise regimens and cognitive-behavioral treatment were the most effective, with minimal evidence backing aerobic
and resistance training. Integrated therapies seemed encouraging although they were inadequately represented in the research

[43].

Incorporating psychomotor training with lifestyle-related techniques, such as managing fatigue, optimizing sleep, controlling
stress, and providing cognitive or behavioral support, is likely to improve QOL, according to the clinical consequences of this
study's analysis. Physical exercise is still an important component of rehabilitation. Multiple types of therapies that are supported
by technology may be especially helpful for treating symptoms that are hard to understand and making it easier for people to
get to rehabilitation services. On the other hand, the study does note a few limitations. We cannot confidently rule out clinically
significant effects due to the small sample size, but it does cast doubt on the data' generalizability to the larger MS community.
Evaluating SIT's effectiveness on MS progression requires future interventional and longitudinal investigations. Nonetheless,

the findings might be useful for future studies aiming to improve QOL in PwMS.
CONCLUSIONS:

The present study demonstrated that both rehabilitation programs were associated with significant improvements in SF-36
scores; however, adding sensory integration therapy did not produce a statistically significant improvement in quality of life
compared with conventional physiotherapy alone.
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