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Abstract: The aim of the present study was to present a model of psychological awareness in patients with
amyotrophic lateral sclerosis (ALS) based on visual-spatial development, sports mindfulness, and perceived physical
fitness with the mediating role of mental balance. The research design was a quantitative correlational type. The
statistical population was all patients with ALS in the city of Al-Shatar (Lorestan province) in 2024-2025, and 300 people
were selected for the sample using the Krejci-Morgan table using the available sampling method. The scales of
visual-spatial development, sports mindfulness, perceived physical fitness, and mental balance were used. The obtained
data were analyzed using SPSS24 and AMOS software. The findings showed that the standard coefficients of the path
of visual-spatial development ( = 0.77), perceived physical fitness (8 = 0.55), sports mindfulness (8 = 0.50), and mental
balance (B = 0.60) were significantly related to psychological awareness (P < 0.001). The findings also showed that 28%
of the variance in mental balance and 37% of the variance in psychological awareness were explained by the present
model. In addition, the use of the bootstrap method showed that mental balance has a mediating role in the relationship
between exogenous variables and psychological awareness. Therefore, based on the results obtained, it is suggested
that relevant authorities should pay more attention to the predictive role of visual-spatial development variables, sports
mindfulness, and perceived physical fitness and the mediating role of mental balance in promoting psychological
awareness in patients with ALS.

Keywords: Perceived physical fitness, Visual-spatial development, Mental balance, Psychological awareness,
Sports mindfulness, Amyotrophic lateral sclerosis.

INTRODUCTION In addition, patients frequently experience muscle
weakness, impaired balance, sensory disturbances
such as numbness and tingling in the arms and legs,
tremor, and gait incoordination (Silveria et al., 2019).

Amyotrophic lateral sclerosis (ALS) is a progressive
neurodegenerative disease that affects motor neurons
in the brain and spinal cord, resulting in progressive
muscle atrophy and paralysis (Mertens, 2023). The
disease has been reported to occur two to three times
more frequently in women than in men and is more
prevalent among individuals aged 20-40 vyears
(Tervonen et al., 2023). ALS is considered an
autoimmune disorder in which the immune system
mistakenly attacks components of the neuromuscular
system (Ghasemi, Razavi, & Nikzad, 2017). Clinically,
the disease typically begins with gradual muscle
weakness and progressively leads to loss of voluntary
motor control, impaired speech, dysphagia, and
ultimately respiratory failure (Davies et al., 2021). The ALS can substantially impair patients' quality of life
motor manifestations of ALS include severe  through the development of neurological dysfunctions,
progressive muscle weakness, which usually begins in - negatively affecting cognitive functioning (Govindarajan,
the upper or lower limbs, complete loss of motor  5020) visual processing, and psychological awareness
function in certain muscles, muscle cramps, (Suralinathi, Kumari, & Valk, 2021). Previous studies
fasciculations, and muscle wasting (Lakin et al., 2021). have also demonstrated that individuals with ALS

experience markedly elevated levels of anxiety and

Since 2008, approximately 2.5 million individuals
worldwide have been diagnosed with ALS. However,
the incidence of the disease varies considerably across
different geographical regions and populations (Kang,
2022). According to the Iranian ALS Association,
approximately 70000 individuals are living with ALS in
Iran. Owing to the limited understanding of many
aspects of the disease, substantial concerns remain
among patients, caregivers, and healthcare
professionals (Ghasemi, Razavi, & Nikzad, 2017).

depression (Jang, Jiang, & Qiu, 2023). One of the
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awareness (Harsono Kulkarni, 2022). Several studies
have demonstrated that exercise interventions exert
beneficial effects on psychological awareness (Guner
& Inanici, 2015), mindfulness (Ansari, Sandroff, & Motl,
2016), and psychological well-being (Hasanpour-
Dehkordi, Jivad, & Soltani, 2016) among individuals
with ALS. Consequently, exercise has been recognized
as a promising non-pharmacological approach for
improving psychological functioning and overall
well-being in this population (Rogers & McDonald,
2015). Furthermore, researchers in the field of central
nervous system disorders have reported that
visuospatial functioning is one of the cognitive domains
most profoundly affected in individuals with ALS (de
Oliveira et al., 2016). Patients frequently develop
psychosomatic manifestations secondary to the
physical burden of the disease, which are often
accompanied by significant psychological distress
(Thakur et al., 2020). As a result, they commonly
experience substantial impairments in visuospatial
perception and processing (Naisby et al., 2023).
Visuospatial development constitutes one of the
fundamental foundations of human development,
serving as the basis for learning and communication
processes while enabling the formation of internal
mental representations of the external environment
(Gilad, Sadeh, Boaz, & Lempl, 2006). Unfortunately,
this essential developmental domain is severely
compromised in individuals with ALS, leading to
significant impairments in visuospatial functioning and
related cognitive abilities (Gontkovsky, 2002). Studies
have shown that individuals with deficits in visuospatial
processing often experience difficulty perceiving the
broader context or overall configuration of visual
information, frequently becoming overwhelmed by
individual details rather than integrating them into a
coherent whole (Nguyen et al., 2018). Moreover, these
individuals encounter challenges in interpreting
complex visual patterns and performing tasks that
require the organization and assembly of component
parts (Jakimowski et al., 2021). Based on theoretical
foundations, there are common elements and
subvariables in the predictor variables and criterion
variable with the mediator variable of psychological
balance, which causes them to have similar content.
Therefore, this has caused psychological balance to
significantly mediate the relationship between the
predictor and criterion variables. Research has further
demonstrated that impairments in visual ability and
visual perception are directly associated with reduced
visual-motor performance in individuals with ALS.
Specifically, lower levels of visual ability and perceptual
functioning are accompanied by poorer visual-motor
perception and performance (Fraser & Stark, 2003).
Several studies have reported that individuals with ALS
exhibit low levels of perceived physical fitness, tending

to evaluate their physical, emotional, and social
capabilities less favorably than healthy individuals
(Kalron, Menascu, Frid, Aloni, & Achiron, 2020; Mayo,

Miksche, Atwell-Pope, & Gawryluk, 2019).
Nevertheless, other investigations have vyielded
complementary  findings.  Specifically, evidence
suggests that self-regulatory constructs (Sadri

Demirchi & Aghazadeh Asl, 2018; Dietmaire et al.,
2022) and mental balance (Kratz et al., 2016; Soyuer,
Mirza, & Erkorkmaz, 2006) mediate the relationships
between key predictive variables—including
visuospatial development, perceived physical fitness,
and sport mindfulness—and psychological awareness
among individuals with ALS. More recently,
researchers have emphasized the pivotal role of
mental balance in enhancing the effectiveness of
mindfulness-based  techniques and promoting
psychological well-being in patients with ALS
(Ogunwale, 2023). Therefore, considering the existing
gaps in the literature and the importance of addressing
the psychological health of individuals with ALS, the
present study aimed to investigate psychological
awareness in patients with ALS based on visuospatial
development, sport mindfulness, and perceived
physical fitness, while examining the mediating role of
mental balance.

METHODS AND MATERIALS

The present study was an applied quantitative
investigation employing a correlational research design
with path analysis. The target population comprised all
women diagnosed with amyotrophic lateral sclerosis
(ALS) in Alashtar, Lorestan Province, Iran, during the
2025-2026 study period (Iranian calendar vyears
1404-1405), totaling 1,561 individuals. According to
the rule of thumb proposed by Klein (2011) for
model-based analyses, a minimum sample size of 15
participants per observed variable is recommended to
ensure adequate statistical power and stable
parameter estimation. As the proposed model
consisted of 20 observed variables, a
participant-to-variable ratio of 15:1, as recommended
by Klein (2011), was applied. Accordingly, 300
participants were recruited through convenience
sampling. Because in the present study, there was no
possibility of accessing a large and extensive sample,
and the sample under study was limited, and on the
other hand, our society was not an unlimited society,
therefore, based on the type of disorder and disease,
one of the comprehensive health centers in the city of
Al-Shatar was referred and the sample was selected as
available. Because the available sampling method is
one of the non-random sampling methods, it is possible
that the people selected as the sample have the same
characteristics or that the differences between them
are too high or too low due to the non-randomness of
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the sampling method. Therefore, because the sampling
method was non-random and available, great caution
must be exercised in generalizing the results, and also
in generalizing the results of this study and this sample
to other populations, the characteristics between the
present study population and other samples must be
compared one by one and finally generalized. Also,
because the sampling method is a potential source of
bias, it is possible that the statistical findings may also
be affected by this sampling method, and caution
should be exercised in this regard and in interpreting
the findings.

Visual-Spatial Transformation Questionnaire

The Visual-Spatial Transformation Questionnaire
was developed by Wachs and Wyder (2014). The
questionnaire consists of 51 items and comprises six
subscales: Body Awareness and Sensation (Items 1-8),
Locating the Body in Space (ltems 9-16), Body's
Relationship  with  the environment and the
environments relationship with Others (Items 17-24),
Space Maintenance (ltems 25-32), Visual Logical
Reasoning (ltems 33-40), and Representational
Thinking (Items 41-51).

ltems are rated on a three-point Likert scale,
ranging from 1 (Always) to 3 (Never). Total scores
range from 51 to 153, with higher scores indicating
higher levels of visual-spatial transformation. For the
subscales Body Awareness and Sensation, Locating
the Body in Space, Body-Environment and
Environment—Others Relationships, Space
Maintenance, and Visual Logical Reasoning, scores
range from 8 to 24, whereas scores on the
Representational Thinking subscale range from 11 to
33. In a previous study conducted by Yaqubi (2015),
the questionnaire demonstrated acceptable internal
consistency, with a Cronbach's alpha coefficient of 0.70
for the total scale. In the present study, the internal
consistency coefficients (Cronbach's alpha) for both
the total scale and its subscales are presented in Table
1.

Mental Balance Scale

The Mental Balance Scale was developed by
Rogers et al. (2020). The instrument consists of 16
items distributed across two subscales: Experiential
Acceptance (Items 1-8) and No reaction (ltems 9-16).
Responses are rated on a 5-point Likert scale, ranging
from 1 (Strongly disagree) to 5 (Strongly agree). Total
scores range from 16 to 80, with higher scores
indicating greater mental balance. ltems 9-16 are
reverse scored. Rogers et al. (2020) reported good
internal consistency for the total scale, with a
Cronbach's alpha coefficient of 0.88.

Psychological Awareness Questionnaire

The psychological awareness Questionnaire was
developed by Cooper (1997). The questionnaire
consists of 25 items and comprises three subscales:
Private psychological awareness (ltems 1-10), Public
psychological awareness (ltems 11-18), and Social
psychological awareness (ltems 19-25). Responses
are rated on a 5-point Likert scale, ranging from 1
(Never) to 5 (Always). Total scores range from 25 to
125, with higher scores indicating greater psychological
awareness. Cooper (2020) reported satisfactory
internal consistency for the overall questionnaire, with
a Cronbach's alpha coefficient of 0.79.

Perceived Physical Fitness questionnaire

The Perceived Physical Fitness questionnaire was
developed by Yavari (2015). The scale consists of 12
items and includes four subscales: Physical Condition
(Items 1-3), Flexibility (Items 4—6), Muscle Condition
(tems 7-9), and Body Composition (ltems 10-12).
Responses are rated on a 5-point Likert scale, ranging
from 1 (Strongly disagree) to 5 (Strongly agree). Total
scores range from 12 to 60, with higher scores
indicating higher levels of perceived physical fitness. In
Yavari's (2015) study, the overall scale demonstrated
acceptable internal consistency, with a Cronbach's
alpha coefficient of 0.71.

Sport Mindfulness Scale

The Sport Mindfulness Scale was developed by
Thienot et al. (2014). The scale consists of 15 items
and comprises three subscales: Awareness (ltems
1-5), Non-Judgment (ltems 6-10), and Refocusing
(Items 11-15). Responses are rated on a 5-point Likert
scale, ranging from 1 (Strongly disagree) to 5 (Strongly
agree). Total scores range from 15 to 75, with higher
scores indicating greater levels of sport mindfulness.
Thienot et al. (2014) reported good internal consistency
for the overall scale, with a Cronbach's alpha
coefficient of 0.84. In the present study, the content
validity of the reported to be satisfactory by qualitative
method by asking 13 experts in the field of health
psychology from Lorestan University (7 people) and
general psychology (6 people) from Farhangian
University of Tehran. The reliability was measured by
the internal consistency method by calculating the
Cronbach's alpha coefficient for 300 patients with
Amyotrophic Lateral Sclerosis who were selected as
the sample of the present study and was obtained as
0.88 for the Sports Mindfulness Scale.In the study by
Hemayat Talab et al. (2017). Titled Psychometric
Properties of the Sports Mindfulness Inventory, which
was conducted on 235 women majoring in physical
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Table 1: Cronbach's Alpha Reliability Coefficients for the Measures Used in the Present Study

Variable Subscale Cronbach's a
Perceived Physical Fitness Cardiorespiratory Endurance 0.88
Strength 0.93
Muscular Endurance 0.79
Flexibility and Body Composition 0.77
Total Score 0.80
Sport Mindfulness
Awareness 0.94
Non-Judgment 0.86
Refocusing 0.59
Total Score 0.75
Private psychological awareness 0.59
Public psychological awareness 0.71
psychological awareness
Social Anxiety 0.68
Total Score 0.66
Experiential Acceptance 0.85
Mental Balance Non-Reactivity 0.91
Total Score 0.82
Inhibitory Self-Control 0.85
Self-Control Primary Self-Control 0.91
Total Score 0.82
Representational Thinking 0.86
Visual Logical Reasoning 0.83
Space Maintenance 0.87
Body Awareness and Sensation 0.85
Visual-Spatial Transformation
Locating the Body in Space 0.88
Environmental Relationship with Others 0.83
Body—-Environment Relationship 0.73
Total Score 0.88

education at the University of Tehran, the face and
content validity and reliability Sports Mindfulness Scale
was by Cronbach's alpha method were reported as
0.81 and satisfactory.

As presented in Table 1, all study measures and
their respective subscales demonstrated satisfactory
levels of internal consistency, as evidenced by their
Cronbach's alpha coefficients. These findings indicate
that the instruments possessed acceptable reliability
and were therefore considered appropriate for use in
the present study. Data Collection Procedure: After
obtaining the necessary institutional approvals, the
researchers visited a Comprehensive Health Center in
Alashtar, Lorestan Province, Iran, which provides
healthcare services to patients diagnosed with
amyotrophic lateral sclerosis (ALS). Initially, a list of all
eligible patients with ALS was obtained from the center.

Subsequently, 300 participants were selected from this
list using a convenience sampling method. The
researchers then contacted the selected individuals
using the demographic and contact information
(including address and telephone number) available in
their medical records. During the initial contact,
participants were provided with a detailed explanation
of the study objectives and procedures. After obtaining
written informed consent, the administration of the
study instruments was initiated. Data Analysis.
Statistical analyses were performed using data
obtained from 293 participants. The collected data
were analyzed using IBM SPSS Statistics version 24
and IBM AMOS version 24. Descriptive statistics,
including means, standard deviations, and Pearson's
correlation coefficients, were computed to summarize
the data. Inferential analyses were conducted using
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Table 1: Descriptive Statistics for Visual-Spatial Transformation, Mental Balance, Psychological Awareness, and Their
Subscales
Variable Subscale Minimum Maximum Mean SD
Visual-Spatial Transformation Representational Thinking 11 33 21/45 2/44
Visual Logical Reasoning 8 24 19/80 2/40
Space Maintenance 8 24 20/49 2/89
Body Awareness and Sensation 8 23 21/82 2/71
Locating the Body in Space 8 24 20/21 2/90
Environmental Relationship with Others 8 24 273 | 214
Total Score 51 153 121/67 11/83
Mental Balance Experiential Acceptance 8 40 29/30 4/21
Non-Reactivity 8 40 36/48 5/14
Total Score 16 80 69.56 12/09
psychological awareness Private psychological awareness 10 50 33/55 3/25
Public psychological awareness 8 40 36/32 4/10
Social psychological awareness 7 35 22/87 3/85
Total Score 25 125 96.15 10.28
confirmatory factor analysis (CFA) and path analysis to status, and educational attainment, the findings
examine the hypothesized relationships among the revealed that 71.66% of the participants were

study variables.
RESULTS

The demographic characteristics of the participants
indicated that 53% of the women with amyotrophic
lateral sclerosis (ALS) were between 20 and 30 years
of age, whereas 47% were between 31 and 50 years of
age. Regarding employment status, family economic

employed, while 28.33% were unemployed. In addition,
38.33% of the participants reported a low family
socioeconomic status, 40.00% reported a moderate
socioeconomic status, and 21.66% reported a high
socioeconomic status. With respect to educational level,
26.00% had a high school diploma or lower educational
attainment, 50.66% had an associate's or bachelor's

degree, and 23.33% had a master's degree or higher.

Table 2: Skewness and Kurtosis Indices for Assessing the Normality of the Study Variables

Variable Skewness Kurtosis

Value SE Value SE
Representational Thinking -1.74 0.14 2.43 0.25
Visual Logical Reasoning -1.08 0.14 2.22 0.25
Space Maintenance -2.72 0.14 0.74 0.25
Body Awareness and Sensation -0.99 0.14 0.53 0.25
Locating the Body in Space -0.99 0.14 0.53 0.25
g?ﬁgr—SEnvironment Relationship and Environmental Relationship with ~052 0.14 0.20 0.5
Experiential Acceptance -3.09 0.11 0.56 0.23
Non-Reactivity -1.03 0.11 11.09 0.23
Private psychological awareness -1.41 0.11 1.40 0.23
Public psychological awareness -1.23 0.11 0.73 0.23
Social psychological awareness -1.14 0.11 0.70 0.23
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Table 3: Tolerance and Variance Inflation Factor for the Exogenous Predictor and Mediating Variables

Variables Multicollinearity Statistics
Tolerance Variance Inflation Factor (VIF)

1. Representational Thinking 0.47 2.22
2. Visual Logical Reasoning 0.70 1.75
3. Space Maintenance 0.66 1.10
4. Body Awareness and Sensation 0.49 2.20
5. Locating the Body in Space 0.72 1.1
6. Body—Environment Relationship and Environmental Relationship 0.70 136
with Others : ’

7. Experiential Acceptance 0.42 2.29
8. Non-Reactivity 0.73 1.71
9. Private psychological awareness 0.70 1.1
10. Public psychological awareness 0.63 1.29
11. Social psychological awareness 0.50 2.32

Table 1 presents the descriptive statistics, including
the means and standard deviations, for the study
variables and their respective subscales. Pearson's
correlation analysis revealed that psychological
awareness was positively and significantly correlated
with visual-spatial transformation (r = 0.57, p < .05) and
mental balance (r = 0.44, p < .05). In addition,
visual-spatial transformation showed a significant
positive correlation with mental balance (r = 0.42, p
<.05).

As shown in Table 3, all study variables satisfied the
assumption of univariate normality, with the exception
of Experiential Acceptance (skewness = -3.09, kurtosis
= 11.09). Furthermore, the Mardia coefficient for the
study data was 4.789, indicating that the assumption of
multivariate normality was met. To assess the
presence of multicollinearity, the correlation matrix,
tolerance values, and variance inflation factor (VIF)
were examined. The correlation matrix revealed no
correlation coefficients exceeding 0.80, suggesting that
the assumption of no multicollinearity was met. To
further evaluate multicollinearity, tolerance and
variance inflation factor (VIF) values were examined,
as presented in Table 3.

To examine univariate outliers, boxplots were used,
and 50 extreme cases were identified. The minimum
and maximum Mahalanobis distances in the present
study were 1.75 and 65.22, respectively. Given that the
critical x* value with 16 degrees of freedom (the
number of predictor variables) at a = .001 was 32.59,
the presence of multivariate outliers was confirmed.
Therefore, at this stage, seven participants were also
excluded from the data analysis process, reducing the

sample size to 293 participants. The results of the
bootstrap method indicated that the path from
visual-spatial transformation to psychological
awareness, mediated by mental balance, was
significant at the 0.005 level, The 95% lower and upper
limits of the bootstrap method were 1.29 and 2.08,
respectively. In the present study, the assumption of
linearity was confirmed using scatterplots.

As shown in Figure 1, 33% of the variance in
self-control, 30% of the variance in mental balance,
and 42% of the variance in psychological awareness
were explained by the proposed model. Table 4 also
presents the estimated parameters of the direct
relationships among the study variables.

As shown in Table 4, the standardized path
coefficients for the relationships between visual-spatial
transformation and self-control (B = 0.54, p < .001),
visual-spatial transformation and mental balance (B =
0.60, p < .001), visual-spatial transformation and
psychological awareness (B = 0.67, p < .001),
perceived physical fithess and self-control (8 = 0.59, p
< .001), perceived physical fithess and mental balance
(B = 0.46, p < .001), perceived physical fithess and
psychological awareness (B = 0.52, p < .001), sport
mindfulness and self-control (8 = 0.50, p < .001), sport
mindfulness and mental balance (§ = 0.59, p < .001),
sport mindfulness and psychological awareness (B =
0.51, p < .001), self-control and psychological
awareness (B = 0.47, p < .001), mental balance and
self-awareness (B = 0.57, p < .001), and mental
balance and self-control (3 = 0.63, p < .001) were all
statistically significant.
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Table 4: Estimated Parameters of the Direct Relationships Among the Variables in the Proposed Model

Socmlawaense:

Paths Standard Error Unstall':d.ardized Stan(_ia_rdized CI:iticaI p-value
(SE) Coefficient (B) Coefficient (B) Ratio (CR)
Visual-Spatial Transformation — Self-Control 0.69 0.58 0.54 2.02 <.001
Visual-Spatial Transformation — Mental Balance 0.60 0.65 0.60 3.47 <.001
\a/\i::sal;]sezztial Transformation — psychological 067 0.70 0.67 175 < 001
Perceived Physical Fitness — Self-Control 0.68 0.67 0.59 2.57 <.001
Perceived Physical Fitness — Self-Awareness 0.57 0.57 0.52 2.36 <.001
Sport Mindfulness — Self-Control 0.60 0.55 0.50 4.42 <.001
Sport Mindfulness — psychological awareness 0.73 0.51 0.51 1.63 <.001
Self-Control — psychological awareness 0.64 0.50 0.47 2.82 <.001
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Table 5: Model Fit Indices

Model Fit Indices

Fit Indices Values Acceptable Range Result
Chi-square (x?) 426.42 p>.05

Significance level (p-value) .001 Not Acceptable
Chi-square/degrees of freedom (x?/df) 2.76 <5 Acceptable
Goodness-of-Fit Index (GFI) 0.85 >0.90 Acceptable
Root Mean Square Error of Approximation (RMSEA) 0.042 <0.10 Acceptable
Comparative Fit Index (CFI) 0.91 >0.90 Acceptable
Tucker—Lewis Index (TLI) 0.90 >0.90 Acceptable
Bentler-Bonett Normed Fit Index (NFI) 0.87 >0.90 Acceptable
Parsimonious Normed Fit Index (PNFI) 0.74 >0.50 Acceptable

Given that the GFIl and NFI values are below the acceptable threshold, it should be said that the model has a relatively good fit.

DISCUSSION

The present study aimed to examine the fit of a
causal model of psychological awareness in patients
with amyotrophic lateral sclerosis (ALS) based on
visual-spatial transformation, sport mindfulness, and
perceived physical fithess, with mental balance as a
mediating variable within the framework of a structural
model. In the proposed model, visual-spatial
transformation, sport mindfulness, and perceived
physical fithess were considered exogenous variables,
mental balance was specified as the mediating variable,
and psychological awareness was treated as the
endogenous variable.

The results showed that there is a direct and
significant  relationship between visual-spatial
development and mental balance. This finding is
consistent with the results of previous studies (Heo &
Han, 2021; Wieczek, Barkley, & Vandersall, 2011; Lai,
2011). These studies suggested that enhanced
visual-spatial transformation contributes to greater
mental balance among individuals with ALS by
promoting a sense of inner peace and psychological
satisfaction. Therefore, higher levels of visual-spatial
transformation and perception may enhance mental
balance in patients with ALS. Another possible
explanation for this finding is that the construct of
visual-spatial transformation includes a subcomponent
referred to as body awareness and sensation, which
enables individuals to develop a better understanding
of their physical and psychological conditions. Similarly,
the construct of mental balance comprises the
subcomponent of experiential acceptance, which
facilitates the acceptance of negative emotions and
feelings and promotes their transformation into more
positive emotional experiences. Accordingly, the
positive and significant effect of visual-spatial
transformation on mental balance may be explained by

the shared conceptual component of body awareness
and perception embedded within both constructs.

The results showed that there is a direct and
significant  relationship between visual-spatial
development and self-control. This finding is consistent
with the results reported by Setyaningrum & Siswantari
(2020) and Soldatova, Vishneva & Koshevaya (2022).
According to the theory proposed by Clinton et al.
(2020), self-control refers to the ability to regulate
levels of arousal in order to achieve optimal
performance under challenging conditions and to inhibit
maladaptive responses such as anger. More broadly,
self-control is defined as the capacity to modify or
adapt oneself to the surrounding environment in a
manner that facilitates better adjustment between the
individual and the external world. On the other hand,
visual-spatial  transformation = encompasses an
important subcomponent referred to as
body—environment relationship, which emphasizes the
individual's  interaction  with  the  surrounding
environment. Therefore, one possible explanation for
the significant direct effect of visual-spatial
transformation on self-control is the presence of a
common underlying element in both constructs, namely
the individual's effort to establish an optimal
relationship with the environment. This interpretation is
also consistent with the theoretical foundations of the
present study.

The results showed that there is a direct and
significant  relationship between visual-spatial
development and psychological awareness. This
finding is consistent with the results reported by
Malekian, Narimani, and Sahebjamei (2010), Salarifar
and Mazaheri (2010), Demir et al. (2013), and Huang
and Yang (2020). In line with the findings of Malekian et
al. (2010), one possible explanation is that
improvements in visual-spatial transformation promote
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the development of cognitive processing and adaptive
thinking in individuals with ALS, which, in turn, directly
enhance their level of psychological awareness.
Another explanation for the positive association

between visual-spatial transformation and
psychological awareness is that visual-spatial
transformation incorporates the components of

self-focused attention and reflection on one's physical
and psychological condition. Accordingly, the shared
elements of cognitive awareness and mental
acceptance may explain  why visual-spatial
transformation exerts a positive and statistically
significant effect on psychological awareness.

The results showed that there is a direct and
significant relationship between perceived physical
fitness and psychological awareness. This finding is
consistent with the results reported by Brytek-Matera
and Koziet (2015) and Liao et al. (2023). According to
McGraw's (1986) theory of psychological awareness,
awareness of oneself and one's various personal
characteristics enables individuals to recognize their
strengths, weaknesses, and other personal attributes.
Such psychological awareness helps individuals
identify their emotions, become aware of their
existence, and regulate them appropriately when
necessary. Furthermore, McGraw's (1986) theory
proposes that psychological awareness facilitates the
recognition of personal needs and the identification of
appropriate ways to address them. It also enables
individuals to define their life goals more clearly and
realistically while fostering a more accurate
understanding of their own values and those of the
surrounding environment. Moreover, McGraw (1987)
argued that psychological awareness facilitates the
healthy process of identity formation, promotes inner
peace, and enhances overall life satisfaction.
Furthermore, previous studies have shown that
individuals with higher levels of perceived physical
fitness also exhibit greater psychological awareness.
This relationship may be explained by the fact that
individuals with higher perceived physical fithess place
greater importance on maintaining both their physical
and psychological well-being. Similarly, the construct of
psychological awareness emphasizes attention to
one's personal identity and psychological health.
Therefore, the shared emphasis on physical and
psychological well-being within both perceived physical
fitness and psychological awareness may explain why
perceived physical fitness exerts a direct and positive
effect on psychological awareness.

The results showed that there is a direct and
significant relationship between perceived physical
fitness and mental balance. This finding is consistent
with the results reported by Badmil and Lovok (2018),

Amberti, Fogliata, and Di Palma (2024), and Jo, Kim,
and Yang (2021). The concept of mental balance is
emphasized in Dartmouth's (1975) theory, which
proposes that the construct of balance comprises
several subcomponents, including mental balance and
physical balance. Similarly, the construct of perceived
physical fitness places considerable emphasis on both
mental and physical balance. Overall, based on both
the theoretical framework and the existing empirical
evidence, individuals with higher levels of perceived
physical fitness tend to exhibit higher levels of mental
balance.

The results showed that there is a direct and
significant relationship between perceived physical
fitness and self-control. This finding is consistent with
the results reported by Hamaideh et al. (2018) and
Amberti, Fogliata, and Di Palma (2024). One possible
explanation for this finding is that the construct of
perceived physical fithess encompasses concepts
such as maintaining physical health, exercise
management, and regular participation in physical
activity. Similarly, the construct of self-control places
considerable emphasis on maintaining both physical
and psychological well-being. Therefore, the presence
of these shared conceptual components may explain
why perceived physical fitness significantly predicts
self-control. Overall, the conceptual overlap between
perceived physical fitness and self-control provides a
plausible explanation for the significant direct effect of
perceived physical fithess on self-control observed in
the present study.

The results showed that there is a direct and
significant relationship between self-control and
psychological awareness. This finding is consistent
with the results reported by Pakmanesh and Javidan
(2020) and Rhea and Rhea (2024). According to
McGraw's (1987) theory psychological awareness,
most individuals tend to describe themselves in terms
of general characteristics, such as age, gender, and
educational background, while possessing limited
knowledge of their own personality traits and
behavioral characteristics. The theory further
conceptualizes psychological awareness as the
process of recognizing one's emotions, thoughts,
beliefs, and values, as well as the ability to regulate
and manage emotions, behaviors, and life-related
stress. Likewise, self-control theory posits that
individuals who are capable of effectively managing
their daily activities and who possess adequate
awareness of their emotions and feelings exhibit higher
levels of self-control.

The results showed that there is a direct and
significant relationship between mental balance and
psychological awareness. This finding is consistent
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with the results reported by Rajabi and Vperkos (2017)
and Aguenas and Matos (2019). One possible
explanation for this finding is that patients with ALS
often experience impairments in mental-motor balance
as a result of damage to the nervous system, which
may consequently reduce their level of psychological
awareness. Therefore, interventions aimed at
improving mental balance in these patients may also
facilitate the enhancement of psychological awareness.

Another explanation, consistent with previous
research and empirical findings, is that the construct of
mental balance places particular emphasis on the
regulation of motivation, emotions, and cognitive
processes. In other words, individuals can determine
whether they possess an adequate level of mental
balance only if they are able to effectively regulate and
monitor their emotions and cognitive functioning.
Likewise, the theoretical framework of psychological
awareness highlights both private psychological
awareness and public psychological awareness as
essential dimensions of the construct. Therefore,
based on both the theoretical framework and empirical
evidence, it can be concluded that mental balance and
psychological awareness share a common emphasis
on the regulation and acceptance of emotions and
feelings. This conceptual overlap may explain the
significant effect of mental balance on psychological
awareness.

The results showed that there is an indirect and
significant  relationship between visual-spatial
development and psychological awareness, with the
mediation and mediating role of mental balance. This
finding is consistent with the results reported by Cahal
(2021), Shi and Qiu (2022), Li et al. (2024), and Chen
and Wei (2023). The results also demonstrated that the
indirect effect of perceived physical fitness on
psychological awareness, mediated by mental balance,
was statistically significant. This finding is in agreement
with the studies conducted by Liang et al. (2024),
Potozny, Herzong-Krzywzanska, and Krzywzanski
(2022), Ziang et al. (2024), and Chen and Wei (2021).
One possible explanation for these findings is that
visual-spatial transformation enhances individuals'
sense of competence, which in turn facilitates the
development of greater psychological awareness. In
addition, mental balance not only contributes to the
enhancement of visual-spatial transformation but also
promotes higher levels of psychological awareness
among patients with ALS. Therefore, it can be
concluded that mental balance serves as a mediator in
the relationship between visual-spatial transformation
and psychological awareness.

According to McGraw's (1987) theory of
psychological awareness, individuals living with ALS

should develop a higher level of psychological
awareness regarding their condition in order to cope
more effectively with disease management and
treatment. Furthermore, individuals with higher levels
of perceived physical fitness and more advanced
visual-spatial transformation tend to demonstrate
greater psychological awareness because better
perceived physical fitness and visual-spatial
transformation enable them to regulate their emotions
more effectively and maintain more optimal levels of
psychological arousal. Therefore, based on both the
theoretical framework and empirical evidence, it can be
concluded that the shared conceptual components of
perceived physical fitness, visual-spatial transformation,
and mental balance explain the positive mediating role
of mental balance in the relationships between
perceived physical fitness and psychological
awareness, as well as between visual-spatial
transformation and psychological awareness.

ACKNOWLEDGMENTS

The authors would like to express their sincere
appreciation to all individuals who contributed to the
successful completion of this study.

AUTHOR’S CONTRIBUTION STATEMENT

Mehdi Yousefvand formulated the problem
statement and methodology, analyzed the data, and
supervised the writing of the discussion and conclusion.
He also acted as the final reviewer of the entire text of
the article; Maryam Shamsifar played an active role in
writing the problem statement and collecting data;
Homeira Shojaei wrote the importance and necessity
of the work, and was also responsible for organizing
and matching the sources throughout the text of the
article.

CONFLICT OF INTEREST AND FUNDING

The authors declare no conflict of interest. This
study was conducted entirely at the authors' personal
expense, and no financial support was received from
any institution or funding agency.

ETHICAL CONSIDERATIONS

This article was derived from a research project
approved under Approval Code No. 162741842. All
ethical principles were strictly observed throughout the
study. Prior to data collection, written informed consent
was obtained from all participants, who voluntarily
agreed to participate by completing and signing the
consent form. Participants were also assured that all
information collected would remain confidential and
would be wused solely for research purposes.
Furthermore, they were informed that the study



66 Journal of Psychology and Psychotherapy Research, 2026, Vol. 13

Yousefvand et al.

findings would be made available to them upon
completion of the research.

REFRENCES

(1

(2]

(3]

[4]

(5]

[6]

[71

(8]

9]

[10]

Abasiyanik, Z., Ozdogar, A. T., Sagici, O., Kahraman, T.,
Baba, C., Ertekin, O., & Ozakbas, S. (2020). Explanatory
factors of balance confidence in persons with multiple
sclerosis: Beyond the physical functions. Multiple sclerosis
and related disorders, 43, 102239.
https://www.sciencedirect.com/science/article/abs/pii/S2211
034820303151

https://doi.org/10.1016/j.msard.2020.102239

Adamson, B. C., Adamson, M. D., Littlefield, M. M., & Motl, R.

W. (2018). ‘Move it or lose it": perceptions of the impact of
physical activity on multiple sclerosis symptoms, relapse and
disability identity. Qualitative Research in Sport, Exercise
and Health, 10(4), 457-475. https://www.tandfonline.com.
https://doi.org/10.1080/2159676X.2017.1415221

Barin, L., Salmen, A., Disanto, G., Babaci¢, H., Calabrese, P.,

Chan, A., ... & von Wyl, V. (2018). The disease burden of
multiple sclerosis from the individual and population
perspective: which symptoms matter most?. Multiple
sclerosis and related disorders, 25(18), 112-121.
https://www.sciencedirect.com/science/article/abs/pii/S2211
034818302220

https://doi.org/10.1016/j.msard.2018.07.013

Carletto, S., Cavalera, C., Sadowski, I., Rovaris, M., Borghi,
M., Khoury, B., ... & Pagnini, F. (2020). Mindfulness-based
interventions for the improvement of well-being in people with
multiple sclerosis: a systematic review and
meta-analysis. Psychosomatic medicine, 82(6), 600-613.
https://www.frontiersin.org/journals/psychology/articles/10.33
89/fpsyg.2017.02083/full
https://doi.org/10.1097/PSY.0000000000000819

Carletto, S., Tesio, V., Borghi, M., Francone, D., Scavelli, F.,
Bertino, G., ... & Ostacoli, L. (2017). The effectiveness of a
body-affective mindfulness intervention for multiple sclerosis
patients with depressive symptoms: a randomized controlled
clinical trial. Frontiers in psychology, 8(6),19-34.
https://www.frontiersin.org/journals/psychology/articles/10.33
89/fpsyg.2017.02083/full
https://doi.org/10.3389/fpsyg.2017.02083

Davis, B. E., Lakin, L., Binns, C. C., Currie, K. M., & Rensel,
M. R. (2021). Patient and provider insights into the impact of
multiple sclerosis on mental health: a narrative
review. Neurology and Therapy, 10, 99-119.
https://doi.org/10.1007/s40120-021-00240-9

DeOliveira, G., Fernandes, M. D. C. C. G., de Faria Oliveira,
J. D., Rodrigues, M. R., & Santaella, D. F. (2016). Yoga
training has positive effects on postural balance and its
influence on activities of daily living in people with multiple
sclerosis: a  pilot  study. Explore, 12(5), 325-332.
https://www.sciencedirect.com/science/article/abs/pii/S1550
830716300672
https://doi.org/10.1016/j.explore.2016.06.005

Dietmaier, J. M., von dem Knesebeck, O., Heesen, C., &
Kofahl, C. (2022). Personality and its association with
self-management in multiple sclerosis. Multiple Sclerosis and
Related Disorders, 12(5),61-76.
https://www.sciencedirect.com/science/article/abs/pii/S2211
03482200267 Xhttps://www.sciencedirect.com/science/article
/abs/pii/S221103482200267X
https://doi.org/10.1016/j.msard.2022.103752

Ensari, ., Sandroff, B. M., & Motl, R. W. (2016). Effects of
single bouts of walking exercise and yoga on acute mood
symptoms in people with multiple sclerosis. International
journal of MS care,.
https://meridian.allenpress.com/ijmsc/article/18/1/1/3326 3/Ef
fects-of-Single-Bouts-of-Walking-Exercise-and
https://doi.org/10.7224/1537-2073.2014-104

Frank, R., & Larimore, J. (2015). Yoga as a method of
symptom management in multiple sclerosis. Frontiers in
neuroscience, 20(6), 123-133.

(1]

[12]

[13]

[14]

(18]

[16]

(7]

(18]

[19]

[20]

[21]

https://www.frontiersin.org/journals/neuroscience/articles/10.
3389/fnins.2015.00133/full
https://doi.org/10.3389/fnins.2015.00133

Fraser, C., & Stark, S. (2003). Cognitive symptoms and
correlates of physical disability in individuals with multiple
sclerosis. Journal of Neuroscience Nursing, 35(6), 314-320.
https://journals.lww.com/jnnonline/abstract/2003/12000/cogn
itive_symptoms_and_correlates_of_physical.5.aspx
https://doi.org/10.1097/01376517-200312000-00005

Ghasemi, N., Razavi, S., & Nikzad, E. (2017). Multiple
sclerosis:  pathogenesis, symptoms, diagnoses and
cell-based therapy. Cell Journal (Yakhteh), 19(1), 1-7.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC524 1505/

Gilad, R., Sadeh, M., Boaz, M., & Lampl, Y. (2006). Visual
spatial neglect in multiple sclerosis. Cortex, 42(8),
1138-1142.
https://www.sciencedirect.com/science/article/abs/pii/S0010
945208702260
https://doi.org/10.1016/S0010-9452(08)70226-0

Gil-Gonzalez, |., Martin-Rodriguez, A., Conrad, R., &
Pérez-San-Gregorio, M. A. (2020). Quality of life in adults
with  multiple sclerosis: a systematic review. BMJ
open, 10(11), 167-187.
https://www.sciencedirect.com/science/article/abs/pii/S1360
859214000564
https://doi.org/10.1136/bmjopen-2020-041249

Gomelsky, A., Stolzle, A. C., & Armstrong, W. P. (2023).
Pathophysiology of Female Micturition Disorders. In Female
Genitourinary and Pelvic Floor Reconstruction (pp. 1-14).
Cham: Springer International Publishing.
https://www.sciencedirect.com/science/article/abs/pii/S1360
859214000564

https://doi.org/10.1007/978-3-031-19598-3 4

Gontkovsky, S. T. (2023). Understanding visual-spatial
perceptual deficits in individuals with multiple sclerosis: an
analysis of patient performance on the Hooper Visual
Organization Test and Visual Form
Discrimination. International Journal of Neuroscience, 133(6),
636-641.
https://www.tandfonline.com/doi/abs/10.1080/00207454.202
1.1954642

https://doi.org/10.1080/00207454.2021.1954642

Govindarajan, P. S. I. R. (2020). A Case of Cervical
Spondylotic Amyotrophy Mimicking Amyotrophic Lateral
Sclerosis.
https://journals.lww.com/jnnonline/abstract/2003/12000/cogn
itive_symptoms_and_correlates_of_physical.5.aspx¥

Grippa, E., Sellitto, M., Scarpazza, C., Mattioli, F., & di
Pellegrino, G. (2017). Multiple sclerosis reduces sensitivity to
immediate reward during decision making. Behavioral
Neuroscience, 131(4), 325-342.
https://www.liebertpub.com/doi/abs/10.1089/acm.2015.0015
https://doi.org/10.1037/bne0000206

Guner, S., & Inanici, F. (2015). Yoga therapy and ambulatory
multiple sclerosis assessment of gait analysis parameters,
fatigue and balance. Journal of bodywork and movement
therapies, 19(1), 72-81.
https://www.sciencedirect.com/science/article/abs/pii/S1360
859214000564

https://doi.org/10.1016/j.jomt.2014.04.004

Habek, M., Adamec, I., Barun, B., Crnosija, L., Gabeli¢, T., &

Krbot Skori¢, M. (2017). Clinical neurophysiology of multiple

sclerosis. Multiple Sclerosis: Bench to Bedside: Global

Perspectives on a Silent Killer, 25(7),129-139.

https://link.springer.com/chapter/10.1007/978-3-319-47861-6
8

https://doi.org/10.1007/978-3-319-47861-6_8

Han, A. (2021). Mindfulness-and acceptance-based
interventions for symptom reduction in individuals with
multiple sclerosis: a systematic review and
meta-analysis. Archives of Physical Medicine and
Rehabilitation, 102(10), 2022-2031.
https://www.sciencedirect.com/science/article/abs/pii/S0003
999321002604

https://doi.org/10.1016/j.apmr.2021.03.011




Model of Psychological Awareness Based on Visual Spatial Transformation

Journal of Psychology and Psychotherapy Research, 2026, Vol. 13 67

[22]

(23]

[24]

(23]

(26]

[27]

(28]

[29]

(30]

[31]

[32]

(33]

Hasanpour-Dehkordi, A., Jivad, N., & Solati, K. (2016).
Effects of yoga on physiological indices, anxiety and social
functioning in multiple sclerosis patients: A randomized

trial. Journal of clinical and diagnostic research: JCDR, 10(6),

1-8.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4963747/
https://doi.org/10.7860/JCDR/2016/18204.7916

Herson, M., & Kulkarni, J. (2022). Hormonal agents for the
treatment  of  depression associated with the
menopause. Drugs & Aging, 39(8), 607-618.
https://www.mdpi.com/2227-9059/11/3/673
https://doi.org/10.1007/s40266-022-00962-x

Jakimovski, D., Benedict, R. H., Weinstock-Guttman, B.,
Ozel, O., Fuchs, T. A, Lincoff, N, ... & Zivadinov, R. (2021).
Visual deficits and cognitive assessment of multiple
sclerosis: confounder, correlate, or both? Journal of
Neurology, 268(7), 2578-2588.
https://link.springer.com/article/10.1007/s00415-021-10437-
5

https://doi.org/10.1007/s00415-021-10437-5

Jhang, J. F., Jiang, Y. H., & Kuo, H. C. (2023). Discriminating
Different Bladder and Bladder Outlet Dysfunctions by Urinary
Biomarkers in  Women  with  Frequency-Urgency
Syndrome. Biomedicines, 11(3), 673.
https://www.mdpi.com/2227-9059/11/3/673
https://doi.org/10.3390/biomedicines11030673

Kalron, A., Menascu, S., Frid, L., Aloni, R., & Achiron, A.
(2020). Physical activity in mild multiple sclerosis:
contribution of perceived fatigue, energy cost, and speed of
walking. Disability and rehabilitation, 42(9), 1240-1246.
https://www.tandfonline.com/doi/abs/10.1080/09638288.201
8.1519603

https://doi.org/10.1080/09638288.2018.1519603

Kang, W. (2022). Understanding the Effect of Multiple
Sclerosis on General and Dimensions of Mental
Health. Journal of Clinical Medicine, 11(24), 74-83.
https://www.mdpi.com/2077-0383/11/24/7483
https://doi.org/10.3390/jcm11247483

Lakin, L., Davis, B. E., Binns, C. C., Currie, K. M., & Rensel,
M. R. (2021). Comprehensive approach to management of
multiple sclerosis: addressing invisible symptoms—a
narrative review. Neurology and therapy, 10(8), 75-98.
https://link.springer.com/article/10.1007/s40120-021-00239-
2

https://doi.org/10.1007/s40120-021-00239-2

Lopes Costa, S., Gongalves, O. F., DelLuca, J., Chiaravalloti,
N., Chakravarthi, R., & Almeida, J. (2016). The temporal
dynamics of visual processing in multiple sclerosis. Applied
Neuropsychology: Adult, 23(2), 133-140.
https://link.springer.com/article/10.1007/s00415-021-10437-

5
https://doi.org/10.1080/23279095.2015.1020157

Mayo, C. D., Miksche, K., Attwell-Pope, K., & Gawryluk, J. R.
(2019). The relationship between physical activity and
symptoms of fatigue, mood, and perceived cognitive
impairment in adults with multiple sclerosis. Journal of
clinical and experimental neuropsychology, 41(7), 715-722.
https://www.tandfonline.com/doi/abs/10.1080/13803395.201
9.1614535

https://doi.org/10.1080/13803395.2019.1614535

Mazancieux, A., Souchay, C., Casez, O., & Moulin, C. J.
(2019). Metacognition and self-awareness in multiple
sclerosis. Cortex, 98-111, 238-255.
https://scholar.google.com/scholar?hl=fa&as_sdt=0%2C5&q
=Siegel%2C+B.+%282022%29.+Altered+States+of+a+Lifes
aving+Creative+Trance.+The+Creative+Trance%3A+Altered
+States+of+Consciousness+and+the+Creative+Process%2
C+174.%E2%80%8F &btnG
https://doi.org/10.1016/j.cortex.2018.11.012

Mertens, J. (2023). Walking to beats in music and
metronomes in persons with progressive MS: preliminary
pilot study results.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC524 1505/

Naisby, J., Wilson-Menzfeld, G., Baker, K., Morris, R,
Robinson, J., & Barry, G. (2023). Yoga and Multiple
Sclerosis: Maintaining engagement in physical activity. PloS

[34]

[33]

[36]

[37]

(38]

[39]

[40]

[41]

[42]

(43]

one, 18(7), 124-150..
https://journals.plos.org/plosone/article?id=10.1371/journal.p
one.0288319

https://doi.org/10.1371/journal.pone.0288319

Napier-Hemy, T. P., Feyisetan, O., Stewart, H., Chamsin, A,
Floyd Jr, M. S., Samsudin, A., & Omar, A. M. (2023).
Prophylactic intravenous gentamicin with sedation-free
cystoscopic injection of BONT-A: No demonstrable adverse
extravesical neuromuscular effects in a pilot safety study of
220 idiopathic overactive bladder patients. Journal of Clinical
Urology, 16(2), 91-95.
https://journals.sagepub.com/doi/abs/10.1177/20514158211

016651

https://doi.org/10.1177/20514158211016651

Nguyen, J., Rothman, A., Fitzgerald, K., Whetstone, A,
Syc-Mazurek, S., Aquino, J., ... & Saidha, S. (2018). Visual
pathway measures are associated with neuropsychological
function in multiple sclerosis. Current eye research, 43(7),
941-948.
https://www.tandfonline.com/doi/abs/10.1080/02713683.201
8.1459730

https://doi.org/10.1080/02713683.2018.1459730

Ogunwale, O. R. (2023). Mathematics Education: Reducing
Effects of Dyscalculia in Children and Adults With Hearing
Impairment. Rethinking the Teaching and Learning of
Mathematics in the Pandemic Era, 56/209-211
https://www.researchgate.net/profile/Kamoru-k-Usman/publi
cation/374447272_Rethinking_the_Teaching_and_Learning
_of _Mathematics_in_the_Pandemic_Era_Festschrift_in_Hon
our_of_Professor_Kamoru_Olayiwola_Usman_mni_ff_fman/I|
inks/651e49d1b0df2f20a211942f/Rethinking-the-Teaching-a
nd-Learning-of-Mathematics-in-the-Pandemic-Era-Festschrif
t-in-Honour-of-Professor-Kamoru-Olayiwola-Usman-mni-ff-f
man.pdfffpage=231

Rae-Grant, A. D. (2013). Unusual symptoms and syndromes
in multiple sclerosis. Continuum: Lifelong Learning in
Neurology, 19(4), 992-1006.
https://journals.lww.com/continuum/abstract/2013/08000/unu
sual_symptoms_and_syndromes_in_multiple.13.aspx
https://doi.org/10.1212/01.CON.0000433287.30715.07

Reuter, F., Del Cul, A., Malikova, |., Naccache, L.,
Confort-Gouny, S., Cohen, L. & Audoin, B. (2009). White
matter damage impairs access to consciousness in multiple
sclerosis. Neuroimage, 44(2), 590-599.
https://doi.org/10.1016/j.neuroimage.2008.08.024

Rogers, K. A., & MacDonald, M. (2015). Therapeutic yoga:
symptom management for multiple sclerosis. The Journal of
Alternative and Complementary Medicine, 21(11), 655-659.
https://www.liebertpub.com/doi/abs/10.1089/acm.2015.0015
https://doi.org/10.1089/acm.2015.0015

Sadri Damirchi, E., & Aghazadehasl, M. (2018). The
effectiveness of cognitive-behavioral group therapy on
coping and self-control styles in multiple sclerosis
patients. Armaghane Danesh, 22(6), 792-803.

Senders, A., Borgatti, A., Hanes, D., & Shinto, L. (2018).
Association between pain and mindfulness in multiple
sclerosis: a cross-sectional survey. International journal of
MS care, 20(1), 28-34.
https://meridian.allenpress.com/ijmsc/article/20/1/28/33399/
Association-Between-Pain-and-Mindfulness-in
https://doi.org/10.7224/1537-2073.2016-076

Siegel, B. (2022). Altered States of a Lifesaving Creative
Trance. The Creative Trance: Altered States of
Consciousness and the Creative Process, , 174(19),
659-670.
https://books.google.com/books?hl=fa&lr=&id=ThlyEAAAQB
AJ&oi=fnd&pg=PA174&dqg=Siegel,+B.+(2022).+Altered+Stat
es+of+atLifesaving+Creative+Trance.+The+Creative+Tranc
e:+Altered+States+of+Consciousness+and+the+Creative+P
rocess,+174.%E2%80%8F &ots=aBdqwzJLgF &sig=IwhRYTe
aSpba8CFifroEMbMtYlo#v=onepage&q&f=false

Silveira, C., Guedes, R., Maia, D., Curral, R., & Coelho, R.
(2019). Neuropsychiatric symptoms of multiple sclerosis:
state of the art. Psychiatry investigation, 16(12), 877.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6933139/
https://doi.org/10.30773/pi.2019.0106




68 Journal of Psychology and Psychotherapy Research, 2026, Vol. 13 Yousefvand et al.

[44] Simpson, R., Simpson, S., Ramparsad, N., Lawrence, M., [47] Tervonen, T., Fox, R. J., Brooks, A., Sidorenko, T.,
Booth, J., & Mercer, S. W. (2020). Effects of Boyanova, N., Levitan, B., ... & Phillips-Beyer, A. (2023).
Mindfulness-based interventions on physical symptoms in Treatment preferences in relation to fatigue of patients with
people with multiple sclerosis—a systematic review and relapsing  multiple  sclerosis: A  discrete  choice
meta-analysis. Multiple sclerosis and related disorders, 28(5), experiment. Multiple Sclerosis Journal-Experimental,
346-350https://www.sciencedirect.com/science/article/abs/pii Translational and Clinical, 9(1),
/S2211034819304821 https://journals.sagepub.com/doi/full/10.1177/205521732211
https://doi.org/10.1016/j.msard.2019.101493 50370

[45] Simpson, R., Simpson, S., Ramparsad, N., Lawrence, M-y https//d0|orq/101177/20552173221150370
Booth, J., & Mercer, S. W. (2019). Mindfulness-based [48] Thakur, P., Mohammad, A., Rastogi, Y. R., Saini, R. V., &

interventions for mental well-being among people with Saini, A. K. (2020). Yoga as an intervention to manage
multiple sclerosis: a systematic review and meta-analysis of multiple sclerosis symptoms. Journal of Ayurveda and
randomised controlled ftrials. Journal of Neurology, Integrative Medicine, 11(2), 114-117.
Neurosurgery & Psychiatry. https://www.sciencedirect.com/science/article/pii/S09759476
https://jnnp.bmj.com/content/90/9/1051.abstract 18309239
https://doi.org/10.1136/jnnp-2018-320165 https://doi.org/10.1016/j.jaim.2019.04.005

[46] Surulinathi, M., Kumari, N. P., & Walke, R. (2021). Covid-19 [49] Tollar, J., Nagy, F., Téth, B. E., Torok, K., Szita, K., Csutoras,
and Neurosciences: A Scientometric assessment of Global B., ... & Hortobagyi, T. (2020). Exercise effects on multiple
publications output during 2020-2021. International Journal sclerosis quality of life and clinical-motor symptoms. Med Sci
of Information Dissemination and Technology, 11(4), Sports Exerc, 52(5), 1007-1014.
181-188. https://research.rug.nl/en/publications/exercise-effects-on-m
https://www.indianjournals.com/ijor.aspx?target=ijor:ijidt&vol ultiple-sclerosis-quality-of-life-and-clinic
ume=11&issue=4&article=005 https://doi.org/10.1249/MSS.0000000000002228

https://doi.org/10.5958/2249-5576.2021.00031.5

https://doi.org/10.12974/2313-1047.2026.13.05

© 2026 Yousefvand et al.

This is an open-access article licensed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the work is properly cited.




