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Abstract

The aim of the present study is to present a causal model of self-awareness based on visual-spatial
transformation; The mediating role was mental balance. The design of the current research was
practical in terms of purpose, and in terms of data collection, it included quantitative studies based
on the correlation approach using path analysis. The statistical population included all patients
suffering from multiple sclerosis in Borujerd city in 1402-1403, and 300 people were selected as a
sample using the Krejsi-Morgan table using available sampling method. Visual-spatial
transformation questionnaires, mental balance questionnaire and self-awareness questionnaire
were used to collect data. The obtained data were analyzed using SPSS version 24 and AMOS
software. The findings showed that the standard coefficients of the path of visual-spatial
transformation to mental balance (P<0.001, =0.60), the path of visual-spatial transformation to
self-awareness (P<0.001, f=0.67) And the standard coefficient of the path of mental balance to
self-awareness (P < 0.001, B = 0.57) is significant at the significance level of P < 0.01. Also, the
findings showed that 34% of the variance of mental balance and 42% of the variance of self-
awareness were explained by the current model. In addition, to investigate the significance of the
mediating role of mental balance, the bootstrap maximization method was used in AMOS software,
and the results showed that mental balance plays a role as a mediating variable in the relationship
between visual-spatial transformation and self-awareness. slow Therefore, according to the
obtained results, it is obvious that the increase in mental balance and consequently the increase in
the level of visual-spatial transformation will improve the level of self-awareness in patients with
multiple sclerosis, and it is suggested that the officials concerned with the role of mental balance
as Mediator and promoter of visual-spatial transformation and self-awareness should be paid more
attention.
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Extended Abstract
Background and Purpose

MS is more common in young people between the ages of 20 and 45 (Tervonen et al., 2023). According
to World Health Organization statistics, nearly three million people worldwide are affected by MS
(Kang, 2022). According to statistics recorded in the Rare Diseases System of the Ministry of Health,
95,000 patients with MS have been identified and registered in Iran. Also, according to statistics from
the Rare Diseases Association of the Ministry of Health, the average prevalence of MS in Iran is 111
patients per 100,000 population (Ghasemi et al., 2017). Researchers in the field of central nervous
system damage have shown in their studies that one of the cognitive structures that undergoes many
negative changes in patients with MS and has a direct impact on self-awareness is visual-spatial
development (de Oliveira et al., 2016), such that affected individuals experience many problems in
terms of visual-spatial perception and having an appropriate mental and physical balance (Naisby et
al., 2023). Visual-spatial development helps to understand the spatial relationships between objects and
how childhood experiences are stored and encoded to give meaning to sensory inputs (Nguyen et al.,
2018). Unfortunately, visual-spatial development, which is one of the most important foundations of
development and shapes mental representations of the outside world (Gilad et al., 2006), is severely
impaired in patients with MS (Gontkovsky, 2023). Research has shown that patients with MS have
difficulty with visual-spatial processing and understanding complex designs, and they easily get lost in
details, to the point where their mental balance is even disrupted (Gomelsky et al., 2023). Therefore,
since no study has been conducted so far that has examined the variables of self-awareness, visual-
spatial development, and mental balance in the form of a conceptual-mathematical model, and
considering the importance of addressing the psychological health of patients with MS, the aim of the
present study is to present a causal model of self-awareness based on visual-spatial development with
the mediating role of mental balance.

Materials and Methods

The present research design is applied in terms of purpose and is based on a correlational approach,
which was pursued with a path analysis approach in accordance with its objectives. The statistical
population included all women with MS in Boroujerd in 2024-2025, with a volume of 1561 people
who were selected using the convenience sampling method. For studies based on model drawing, the
minimum sample size for each parameter is 5, a ratio of 10 to 1 is more appropriate, and a ratio of 15
to 1 is considered desirable (Kline, 2011). Since there are 20 observed parameters in the present study,
approximately a ratio of 15 to 1 was used and 300 people were selected using the convenience method.
To be precise, 293 participants answered the questionnaires accurately and completely. 7 participants
did not answer the questions completely, and these 7 participants were excluded from the analysis.
Descriptive and inferential statistical methods were used to analyze the collected data. SPSS24 and
AMOS24 software were used for quantitative statistical analysis.

Results

The results showed that visual-spatial development had an effect on self-control with an impact
coefficient of 0.54; visual-spatial development had an effect on mental balance with an impact
coefficient of 0.60; visual-spatial development had an effect on self-awareness with an impact
coefticient of 0.67. The results also showed that perceived physical fitness had an effect on self-control
with an impact coefficient of 0.59; perceived physical fitness had an effect on mental balance with an
impact coefficient of 0.46; perceived physical fitness had an effect on self-awareness with an impact
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coefticient of 0.55. In addition, the results showed that sports mindfulness had an effect on self-control
with an impact coefficient of 0.50; sports mindfulness had an effect on mental balance with an impact
coefficient of 0.59; sports mindfulness had an effect on self-awareness with an impact coefficient of
0.51 and a critical value of 64.7; Self-control had an effect on self-awareness with an impact coefficient
of 0.47 and a value of 6.70, and mental balance had an effect on self-awareness with an impact
coefficient of 0.57. The following section explains why and how exogenous variables were able to
explain part of the variance of the endogenous variable. Also, the direct and indirect relationships
resulting from the effect of predictor variables on the mediator and endogenous variables have been
theoretically explained and interpreted. One explanation for this finding is that visuospatial
development makes the individual feel empowered, which creates the basis for creating and increasing
self-awareness. On the other hand, since mental balance also improves the level of visuospatial
development and increases self-awareness in people with MS, we conclude that mental balance plays
a mediating role between visuospatial development and self-awareness.

Conclusion

In the self-awareness theory, it is believed that people with MS should have a higher level of self-awareness
about their disease so that they can better cope with it for control and follow up on treatment. On the other
hand, people who have higher perceived physical fitness and better visuospatial development also have
higher self-awareness because high perceived physical fitness and higher visuospatial development allow
people to better control their emotions and have more optimal arousal levels. This finding can also be
explained from another perspective, in that people with MS who have a higher level of mental balance
certainly have better self-awareness about their disease, so it is clear that these people have better perceived
physical fitness and visuospatial development. Another explanation that can be offered based on theoretical
foundations is that in the theoretical foundations of visuospatial development and also the approach of
perceived physical fitness, it is pointed out that people with visuospatial development always have high
perceived mental and physical acceptance and readiness, as well as optimal control of their emotions. So it
1s quite natural that if people with MS have high perceived physical fitness and visual-spatial development,
they can both control their emotions and accept their current conditions, as well as improve their self-
control, which is the final result and consequence of increasing the level of self-awareness in patients with
MS. So in general, and based on theoretical and empirical foundations, it can be said that the existence of
common elements in the concepts of perceived physical fitness, visual-spatial development, and mental
balance has caused them to have a mediating and positive role in the relationship between perceived
physical fitness and visual-spatial development with self-awareness.
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