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The purpose of this research was to study the effect of art therapy-based training on
auditory processing speed-working memory, visual processing speed-working
memory and general cognition of multiple sclerosis (MS) patients. The research
methodology consisted of a semi-experimental clinical trial and a single-group pre-
test-post-test design with a control group. The population under investigation
consisted of 319 patients who were referred to the special disease’s clinic of Ali lbn
Abitaleb Hospital in Rafsanjan County, Kerman Province, in 2017. The entrance and
exit criteria were carefully considered when selecting the sample of 40 female
patients. The Paced Auditory Serial-Addition Test (PASAT), Symbol Digit
Modalities Test (SDMT), and Mini Mental State Examination (MMSE) were the
research instruments. The experimental group’s classes were conducted in 14
sessions (45 minutes each) two times a week, while the control group’s classes were
conducted in 14 sessions two times a week. Wilcoxon and univariate analysis of
covariance were implemented in conjunction with SPSS version 20 software for data
analysis. According to the findings, art therapy-based training enhances the speed of
auditory processing-working memory, visual processing-working memory, and
general cognition. Art therapy-based training sessions account for 21% of the
variance in general cognition. It can be inferred that the auditory processing speed-
working memory, visual processing speed-working memory, and general cognition
of MS patients can be enhanced through art therapy-based education. It is
recommended that psychology clinics implement art therapy-based training as a
rehabilitation treatment.
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Extended Abstract

Aim

The aim of this study was to investigate the effect of art therapy-based training on auditory processing
speed, visual processing speed, working memory, and overall cognition in patients with multiple sclerosis
(MS).

Aurt therapy enhances individuals’ insight and self-awareness regarding the new cognitive, emotional, and
behavioral conditions imposed by the disease (Azevedo & Filippovich, 2020). In essence, art therapy helps
patients move beyond feelings of failure and despair, equipping them with strategies to overcome life’s
challenges, sustain their sense of self-efficacy, and continue engaging in daily activities (Tong et al., 2021).
Previous research has demonstrated that art therapy interventions can improve concentration and
information processing speed (Costa et al., 2017), enhance self-efficacy and motor control (Bosman et al.,
2021), boost cognitive performance, and foster self-esteem and mindfulness (Gamberl et al., 2020).

The significance of this research lies in the cognitive impairments frequently experienced by MS
patients—such as difficulties in evaluation and reasoning, orientation, name registration, attention and
concentration, calculation and planning, memory recall, and language use. These cognitive domains require
high-level processing, and deficits in information processing speed can negatively affect working memory,
planning, and the ability to carry out everyday tasks. Importantly, drug therapies alone are insufficient to
fully address these cognitive challenges. Cognitive decline in MS patients is often marked by reduced
information processing and working memory capacity (Hancock et al., 2015; Benedict et al., 2020;
Hechenberger et al., 2022). While the effectiveness of art therapy as a rehabilitative intervention for
improving processing performance has been supported (Weiskittle & Gramling, 2018), its specific impact
on cognitive processing in MS patients has not yet been thoroughly examined.

Methodology

This study utilized a quasi-experimental clinical trial design with a one-group pretest-posttest format
including a control group. The study population consisted of 319 patients referred to the Special Diseases
Clinic at Rafsanjan Hospital. During the screening phase, 319 individuals were evaluated by two
psychiatrists and one psychologist. Based on inclusion criteria, 44 patients were selected. After the initial
interviews, 4 patients withdrew due to poor health or lack of willingness to attend training sessions, leaving
40 participants.

These 40 participants were randomly assigned to either the experimental or control group. The
experimental group participated in 14 art therapy sessions, each lasting 45 minutes, held on Mondays and
Wednesdays. The control group also participated in 14 sessions, held on Sundays and Mondays.
Assessment tools included:

e The art therapy-based educational protocol was developed based on the educational protocols of Kim
& Kang (2013), Lee & Lee (2020), Pongan et al. (2017), and the book Drawing on the Right Side
of the Brain by Edwards (2016- In Persian)

e Gronwall, Wrightson, & McGinn’s (1997) Auditory Processing Speed and Working Memory
Evaluation Scale,

e Smith’s (2017) Visual Processing Speed and Working Memory Evaluation Scale, and

e The Mini-Mental State Examination (MMSE) by Folstein, Folstein, & McHugh (1975).

Statistical analyses were conducted using Wilcoxon tests and one-way analysis of covariance (ANCOVA)
via SPSS version 20.

Findings

To analyze the effect of art therapy-based training on auditory and visual processing speed, the
nonparametric Wilcoxon test was employed. An assessment of Wilcoxon test assumptions showed no
significant difference between the pre-test scores of the experimental and control groups, indicating that the
groups were homogeneous and that random assignment was appropriately executed. Additionally, no
significant difference was found between the pre-test and post-test scores of the control group for auditory
and visual processing speed.

Art therapy-based training was found to significantly improve auditory processing speed (z = -3.311, p =
0.00) and visual processing speed (z = -3.736, p = 0.001) in patients with MS. The difference between pre-
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test and post-test scores in general cognition was also statistically significant (F = 9.931, p = 0.003). The
eta-squared value indicated that art therapy-based training explained 21% of the variance in general
cognition, suggesting that it is effective in improving general cognitive symptoms in MS patients.

Conclusion

This study examined the effect of art therapy-based training on auditory processing speed, visual
processing speed, working memory, and general cognition in multiple sclerosis (MS) patients. The results
showed significant improvements in these cognitive functions, aligning with previous studies (Guesva et
al., 2021a; Guesva et al., 2021b; Lee & Lee, 2020). Art creation activates neural, sensory-motor, and
cognitive pathways, enhancing information processing (Donzé & Massot, 2021). Engaging in activities
like drawing shapes and combining colors activates both visual and emotional brain regions, leading to
greater self-awareness and better disease management.

The therapeutic process of art therapy facilitates introspection, self-monitoring, and cognitive adaptation,
contributing to improvements in fine motor skills and information processing (Gatti et al., 2015). Art
therapy also stimulates cortical plasticity, slowing brain atrophy in MS patients (Guesva et al., 2021a).
These findings suggest that art therapy could serve as a complementary rehabilitation approach, improving
cognitive functions and self-awareness in MS patients.

However, the study's limitations include the lack of a follow-up phase and consideration of moderating
variables. Future research should explore the long-term effects and applicability across different
neurological conditions.

Keywords: Auditory Processing Speed, General Cognition, Multiple Sclerosis, Training Based on Art
Therapy, Visual Processing Speed.
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Table 1. Contents of color therapy program

Session Theme Contents Technique Tools
. Orientation signing pledge -
Opening ceremony = = Surveyl . Pen
pening d . Pre-test &
Beginning 1 . Signing fsubmissi F cons
) Signing p]:dgs ‘submission i)! consent o  Pledge, agreement
Discover me . Aura 1, healing & regeneration 1 Coloring T
N . = . Color materials
. My past, present, and future 1
. . . The weight of life .
2 Expressing emotions = Coloring
P e . Fashion direction 1 e
. Thinking tree y aterials (c
3 Improve concentration N e PR Coloring + Color materials (color
. Fashion direction 2 drawing pattern, color pencil,
4 Human relationshi - Friend in the woods Coloring autograph pen, paste, pasnct, 14
Mid- v . Fashion direction 3 € paper, scissors, glue etc)
session o . Dialog Col
g ati 2 “ osloring
communication " Fashion direction 4 oloring
. . . . Second step therapy . Color materi;
6 Emotional liberati N Coloring
motionat iberation . Expression of eco-bag and wooden doll OOMRE  Eeo-bag, wooden doll
o . Dynamic walk o § .
7 Enjoy Color Coloring . Color materials
vey . Fashion direction 5 e
2. healing 0 fon 2
Color history - Aum 2, healing & regeneration Coloring . Color materials
. . My past, present, and future 2 =
Final 8 P
. Post-test
Closing ceremor Survey2 . Pen
o Y . Sharing impressions &
(Y AY) S5 5 oS iy p Oluds s Lus
Table 1. Contents and Progress of Color Therapy Sessions”
Session Title Progress Purpose
1 Questionnaire PIL test Pre-test Pencil eraser
Paint water on blank
Pen, brush bucket,
2 Dizzy Picture drawing paper and Rapport formation "
blot with a pen ST
Ealy Picture with aura on a
phase 3 Today’s mood figure painting Navigation of color Colored pencil, pen
4 Volcano Pii'::“if e Radiation through colors (fury) Colored pencil, pen
5 Rain Picture of rain Radiation through colors (sadness) Colored pencil, pen
6 Bird Direction of the bird ~ Navigation of direction of ego Colored pencil, pen
7 House Picture of creative  Stability, radiation through colors Colored pencil pen
commons (longing)
Middle 8  Shadow (human) Figure painting Look into the inside (face) Colored pencil, pen
; Only direction of the i .
se
pha 9 Eyeof butterfty eye, determination of pn;“;; g;:elf;i:h;mm (determination Colored pencil, pen
form of butterfly of pen future direction)
10 Tree Painting tree Process of self-realization (integration of ~ Colored pencil. pen
symbolizing consciousness and unconsciousness) colored paper
Distributing dotted ) )
b Coemtenmeprmd | SiTm e P o
paint with color g
Randomly paint color e
Process of self-realization (external
12 Free expression g:pl;l{ank drawing e € Colored pencil, dyes, pen
Late y 13 My appearance inthe  Self-portrait of the Process of self-realization (hopeful and ~ Drawing paper 4B pencil
phase living room Future positive emotions) colored pencil, crayon
§  Pamting colorona .
1 Colorlwanttogive  ~ o0 RSy Choosing colors giving mepowerand
me getting mental support
people
15 Questionnaire PIL test Post-test Pencil eraser
16 Qu PIL test Final Pencil eraser

PIL, purpose in life.



