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ABSTRACT

This paper explores the potential impact of magnetic resonance imaging (MRI) on
patients' psychological states, focusing on reported mood changes post-procedure.
Factors influencing the psychological state during an MR, including claustrophobia,
noise, scan duration, and fear of the unknown, are discussed. We also draw parallels
with darkness therapy, a stress and depression management technique, due to the
similar environment. Notably, a subset of patients reported transient improvement
in depressive symptoms following an MRI, suggesting a need for further research.
The paper underscores the necessity for rigorous scientific exploration of these
observations to validate them and better inform patients about possible mood
alterations post-MRI.

BACKGROUND

Depression, a significant global contributor to disability, often goes
undiagnosed due to its subjective diagnostic process, which primarily
relies on clinical observations [16]. Recently, magnetic resonance
imaging (MRI) has shown promise for enhancing our understanding
and management of depression. MRI's potential lies in its ability to
detect structural changes in the brain associated with depression.
Notably, incidental mood improvement observed following MRI scans
requires further examination [16]. This paper aims to investigate the
potential psychological effects of undergoing an MRI, specifically the
impact on mood disorders, and to explore the possible implications of
these effects in a clinical context.
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MRI

MRI, introduced in the 1980s, has revolutionized
diagnostic imaging with its diverse applications
across neurological, psychiatric, cardiac, abdominal,
musculoskeletal, and vascular fields. Despite MRI's
general safety, certain contraindications exist,
particularly for patients with cardiac implantable
electronic devices (CIEDs) or metal/magnetic
implants. Additionally, some surgical stents,
implants, clips, wires, rods, patches, and tattoos
require cautious evaluation before MRI use [5,7,18].
The duration of an MRI scan varies between 20 to 60
minutes [5]. Anecdotally, we've observed mood
changes in patients post-MRI, a phenomenon yet to
be well-documented in scientific literature.

The direct effects of magnetic fields on a patient's
psychological state are poorly understood. However,
FDA-approved repetitive transcranial magnetic
stimulation (rTMS), which uses magnetic fields to
treat medication-resistant depression, shows an
average response rate of 29.3% in major depressive
disorder cases [4,6,15]. Moreover, according to Wang
et al., administering low-frequency pulsed magnetic
field stimulation (a type of TMS) at a frequency of 1Hz
could potentially alleviate depression symptoms in
rats that have undergone prolonged unpredictable
stress [17].

Hattapoglu et al. studied cervical disc herniation
patients using pulsed electromagnetic fields (PEMF).
Studying different factors, including pain, anxiety,
and depression, after the therapy, which lasted for
12th weeks, showed improvement in the pain,
anxiety, depression, sleep, and quality of life scores
as known pain can cause limitations and affect
psychological state; however, no evidence can
explain if the enhancement in the anxiety and
depression state related solitary to the improvement
of the pain, may the magnetic field have an
unspecified role in this improvement [9].

Interestingly, studies suggest that fetuses
develop memories six weeks before birth, possibly
through exposure to low-level light passing through
the human skin into the uterus [6]. The resemblance
between the confined space and low light level of the
uterus and an MRI machine may possibly induce a
soothing effect, explaining post-scan mood changes.
Given the similar magnetic principles underlying MRI
and rTMS, the potential mood-altering effects of MRI
warrant further investigation, particularly for
patients with depressive disorders.

Several factors associated with the MRI procedure
could potentially influence a patient's psychological
state:

1. Claustrophobia: The confining nature of MRI
machines can induce claustrophobia, a fear of
enclosed spaces, which may provoke anxiety or
panic in some individuals [10].

2. Noise: MRl machines’ loud, recurring sounds
during the scan can be distressing, leading to
increased discomfort or anxiety for some
patients [3].

3. Duration: The length of an MRI scan, which varies
from a few minutes to over an hour, can
exacerbate feelings of restlessness, impatience,
or anxiety [2]. However, The duration and the
frequency of the exposure play a significant role
in the psychological state; according to a study by
Ghotbi et al., workers at a copper electrolysis unit
who were exposed chronically to static magnetic
fields experienced a notable increase in
depression, anxiety, and sleep disorders [8].
Furthermore, being subjected frequently to
extremely low-frequency electromagnetic fields
(ELF-EMF) has led to memory impairment,
anxiety, stress-related behaviors, and behavior
resembling depression in rats [1].

4. Uncertainty: Patients unfamiliar with the MRI
procedure may experience fear or anxiety from
the unknown, including potential health risks or
apprehension about scan results.

5. Darkness therapy: This prevalent treatment
technique, entailing a restful, solitary period in a
dimly lit space for 24-48 hours, has demonstrated
efficacy in managing stress and depression,
providing self-recognition, and facilitating
potential spiritual experiences [12]. Flotation rest,
a form of darkness therapy, has been associated
with mental and physical benefits like improved
mood, reduced stress, enhanced athletic
performance, and increased creativity. Some
patients have reported contrasting experiences
during MRI procedures, akin to aspects of
darkness therapy [14].

In conclusion, while the majority of patients reported
minimal mood changes post-MRI, a subset observed
a temporary upliftment in depressive symptoms in
the days following the procedure. These findings
highlight a potential direction for future research:
exploring the possible therapeutic effects of MRI on
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mood disorders. As a part of ethical patient care,
future considerations could involve informing
patients about this potential "side effect." Despite
the controversy surrounding this issue and the
current lack of substantial scientific evidence, further
studies are warranted to investigate this
phenomenon.
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