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Abstract:

Obijective: The present study aimed to translate and evaluate the psychometric properties of the
"Brain Fog Scale" among married residents of Rafsanjan.

Methods and Materials: This was a methodological research study. The statistical population
included all married individuals residing in Rafsanjan during the 2022-2023 academic year, of
whom 200 were selected through convenience sampling. Initially, the original version of the scale
was translated into Persian. The preliminary translations were then merged and integrated into a
single version. The final Persian version was back-translated into English, and the translated version
was subsequently reviewed, revised, and finalized. Content validity ratio (CVR) and content validity
index (CVI), construct validity through exploratory and confirmatory factor analysis, and
convergent validity were assessed. Reliability was evaluated using internal consistency by
calculating Cronbach’s alpha coefficient. Data analysis was conducted using AMOS version 24,
SmartPLS version 3, and SPSS version 24 at a significance level of 0.05.
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Extended Abstract

Introduction

Brain fog is a prevalent and often debilitating syndrome
that significantly impairs cognitive functioning and daily life
performance. It is particularly common among adults and
may emerge gradually or in association with emotional or
psychological distress, sometimes linked with physical
illness (Aghajani Mir, 2024). The phenomenon is commonly
described as mental preoccupation and cognitive clouding,
manifesting through forgetfulness, difficulty concentrating,
and verbal communication challenges (Chasco et al., 2022;
Ross et al., 2013). These symptoms are indicative of
cognitive dysfunction that can reduce an individual’s daily
functional capacity (Golkar et al, 2025). Mental
preoccupation associated with brain fog often leads to
elevated levels of negative affectivity and anxiety (Eberle &
Maercker, 2022). Cognitive functions such as memory,
attention, and information processing are central to mental
health; any deficits can result in behavioral changes
generally classified as cognitive disorders (Delgado-Alonso
etal., 2025).

Despite the lack of formal recognition in diagnostic
manuals, brain fog is increasingly acknowledged as a
significant symptom in several medical and psychological
conditions. For instance, it has been linked to chronic fatigue
syndrome (Ocon, 2013) and postural tachycardia syndrome
(Ross et al., 2013). Physiological contributors such as sleep
deprivation, dehydration, and physical fatigue are commonly
cited triggers, with sleep disturbances and physical
exhaustion having the highest prevalence (Dass et al., 2023).
These impairments can diminish workplace efficiency,
cause interpersonal conflicts, and significantly lower quality
of life (Ross et al., 2013). Alim-Marvasti et al. defined brain
fog as a concentration disorder affecting everyday tasks,
while Taquet et al. identified symptoms like fatigue,
insomnia, and post-traumatic stress in relation to it (Alim-

Marvasti et al., 2024; Taquet et al., 2021).
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Empirical studies underscore the neurocognitive impact
of brain fog, including altered gray and white matter and
diminished multitasking capacity (Paul et al., 2022).
Neuroinflammation and psychiatric complications post-
severe physical illness are additional contributors (Gu et al.,
2024). The condition manifests as reduced memory retention
and verbal recall, as highlighted by Kovalchuk & Kolb
(Kovalchuk & Kolb, 2017), and is significantly correlated
with fatigue and impaired cognitive function (Bell et al.,
2023; Ettleson et al., 2022).

Standardized questionnaires remain the preferred method
for assessing brain fog. Ross et al. confirmed the scale’s
validity and reliability among patients with postural
tachycardia syndrome (Ross et al., 2013), while Alim-
Marvasti et al. validated it in a non-clinical UK population
(Alim-Marvasti et al., 2024). However, no standardized tool
existed in the Iranian context, highlighting a research gap.
Given the cognitive implications of brain fog and its overlap
with various psychological and physical disorders, it is
essential to establish a culturally adapted and
psychometrically sound tool. This study, therefore, aimed to
translate and validate the "Brain Fog Scale" for married
individuals in Rafsanjan.

Methods and Materials

This methodological research included two target
populations: 10 psychology faculty members from the
University of Isfahan for content validity assessment, and
200 married individuals from Rafsanjan selected via
convenience sampling for construct validity and reliability
analysis. The Persian translation of the original scale
underwent back-translation and expert review. Data were
gathered via online distribution using the Porsline platform.
Inclusion criteria required participants to be aged 25-45,
physically and mentally healthy, and not undergoing
concurrent psychotherapy. The "Brain Fog Measurement
Scale" developed by Ross et al. (2013) consists of 19 items
on a 5-point Likert scale. To test convergent validity, the
Multidimensional

Fatigue Inventory (MFI) was also

administered. Psychometric evaluation involved content
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validity ratio (CVR), index (CVI),
exploratory and confirmatory factor analysis (EFA, CFA),

content validity

convergent validity using Pearson correlation, and reliability
assessed via Cronbach’s alpha. Statistical analysis was
performed using SPSS 24, AMOS 24, and SmartPLS 3.

Findings

The demographic profile of the expert panel for content
validation comprised 6 men and 4 women, primarily
assistant and associate professors. For the construct validity
phase, 99 male and 101 female participants with a mean age
of 41 + 6.01 years were recruited. Educational levels
included 50% high school graduates, 37% with a bachelor's
degree, and 12% with a master's degree.

Content validity indices exceeded thresholds: CVR >
0.62 and CVI > 0.79 across all items. Exploratory factor
analysis indicated a single-factor structure with an
eigenvalue of 2.50, accounting for 33% of total variance.
The scree plot also supported a unidimensional structure.
CFA vyielded acceptable model fit indices: Normed Chi-
Square = 2.65, RMSEA = 0.065, CFI = 0.94, NFI = 0.91,
TLI =0.93, IFI = 0.94, and RFI = 0.90. Factor loadings for
18 of the 19 items exceeded 0.33, with item 9 showing a
loading of 0.27 but retained based on theoretical relevance
and average variance extracted (AVE = 0.68).

Convergent validity was established through significant
positive correlations between the brain fog total score and
the MFI total score and subscales: general fatigue (r = 0.94),
physical fatigue (r = 0.93), reduced activity (r = 0.94),
reduced motivation (r = 0.91), and mental fatigue (r = 0.94)
(all p < 0.05). Internal consistency reliability for the brain

fog scale was exceptionally high (Cronbach’s alpha = 0.97).

Discussion and Conclusion

VYo

This study successfully translated and validated the
Persian version of the "Brain Fog Scale," establishing it as a
psychometrically robust tool. The findings align with
previous validations of the original scale by Ross et al. and
Alim-Marvasti et al., reinforcing its structural integrity and
internal consistency (Alim-Marvasti et al., 2024; Ross et al.,
2013). Similar to Taquet et al., Paul et al., and Gu et al., this
study confirms brain fog’s close association with cognitive
dysfunction and mental fatigue (Gu et al., 2024; Paul et al.,
2022; Taquet et al., 2021). Additionally, consistent with
findings by Kovalchuk & Kolb and Bell et al., reduced
memory and task execution capabilities were evident (Bell et
al., 2023; Kovalchuk & Kolb, 2017).

Mental fatigue emerged as a core symptom of brain fog,
consistent with prior literature describing it as a
psychobiological state resulting from prolonged cognitive
activity (Marcora et al.,, 2009). It impairs attention,
motivation, and executive functions, particularly under
psychological  stress et 2023).

(Kunasegaran al.,

Neurological evidence suggests prefrontal cortex
overactivity hampers information processing, increasing
response times and errors (Goodman & Marino, 2021; Guo
et al., 2016). This cognitive overload reduces the ability to
filter irrelevant stimuli, exacerbating the fog-like state
(Sasahara et al., 2015).

Overall, the Persian version of the Brain Fog Scale with
19 items is both valid and reliable for non-clinical married
populations in Rafsanjan. It provides a standardized means
for assessing cognitive clouding in everyday contexts. The
tool is recommended for both clinical screening and research
in Persian-speaking settings. Nonetheless, generalizability is
limited by the geographic scope of sampling, and future

studies should validate the scale across broader populations.
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