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Abstract
Multiple sclerosis (MS) is an autoimmune, inflammatory, neurodegenerative disease of the central nervous system, characterised by demyelinisation
and axonal damage. The probability of MS patients experiencing psychiatric disorders is much greater than that of the population not diagnosed
with MS. The symptoms of MS, the side-effects of pharmacological treatments, family history, and psychosocial factors can cause the possibility of
psychiatric disorders developing, such as depression, anxiety, adjustment disorder, psychosis, bipolar mood disorder, chronic stress, and suicidal
thoughts. Literature search for original articles and review in the databases, including PubMed, Google scholar and Scopus from 1996 to 2021.
Studies suitable for the purpose of this review were selected and reported. The frequency of psychiatric disorders in MS and the radiological
findings in these cases were evaluated. Depression has been reported to be the psychiatric disorder with the highest prevalence as a comorbidity in
individuals diagnosed with MS. Depression affects an average of 30% of MS patients, which is a rate 2-5-fold higher than in the general population.
The presence of additional psychiatric diagnoses has a high prevalence in MS disease, but the majority are overlooked in the diagnosis and
treatment process.
Keywords: Anxiety, comorbiditiy, depression, multiple sclerosis, psychiatric disorders

Introduction
Multiple sclerosis (MS) is an autoimmune, inflammatory,
neurodegenerative disease of the central nervous system,
characterized by demyelination and axonal damage.
Approximately 2.8 million people worldwide have been
diagnosed with MS, and the highest frequency has been
determined in North America, Western Europe, and Australia.
MS generally emerges in early adulthood, progresses chronically
causing physical, psychological, and cognitive problems, and is
the most widely seen neurological disease (1-4).
A very wide range of symptoms may be seen in MS. Findings
in MS cases include gait impairment, loss of strength, spasticity,
urinary tract disorders, sexual dysfunction, fatigue, psychiatric
disorders, and cognitive changes (5,6).
The multidimensional symptomatology of MS is closely linked
to disability status, fatigue level, and emotional status. As a
result, the quality of life of patients with MS is adversely affected.
A previous study stated that the presence of psychiatric findings

caused an increase in Expanded Disability Status Scale scores,
and there was a two-way effect of psychiatric findings and
disability status on each other. The inflammatory process is the
key factor in the pathology of MS, and this has been associated
with depressive and bipolar mood disorders. An increase in
the inflammatory process and neurodegenerative process can
trigger depression (7-10).
The probability of patients with MS experiencing psychiatric
disorders is much greater than that of the population without
MS. The symptoms of MS, side effects of pharmacological
treatment, family history, and psychosocial factors can
increase the risk of psychiatric disorders development, such
as depression, anxiety, adjustment disorder, psychosis, bipolar
mood disorder, chronic stress, and suicidal thoughts. In a metaanalysis, which included 44,452 patients with MS and 220,849
healthy controls, the annual incidence was 979/100,000 for
depression, 638/100,000 for anxiety, 328/100,000 for bipolar
disorder, and 60/100,000 for schizophrenia in patients with MS,
which were higher than those in healthy controls (11-14).
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Many studies have supported the view that there could be a
connection between psychiatric disorders and lesions detected
in certain brain regions based on magnetic resonance imaging
(MRI) findings of patients with MS. In a previous study, follow-up
MRI of patients with psychiatric problems revealed white matter
hyperintensities on T2-weighted images, which are consistent
with MS in 0.83% of 2,783 patients. Frontal lobe lesions are
accompanied by mania, psychosis, and catatonic episodes in
patients with MS, and this finding is supported by previous
studies. More frontal lobe pathologies have been determined
in patients with MS and depression than in patients with MS
without depression (15-18).

Materials and Methods
The literature search for original and review articles in databases,
including PubMed, Google Scholar, and Scopus from 1996
to 2021, was conducted. PubMed and Scopus searched for
relevanct articles using the following medical topics terms
and keywords: “multiple sclerosis”, “psychiatric disorders”,
“depression”, “anxiety”, “bipolar disorders”, “schizophrenia”,
“obsessive-compulsive disorders”. Studies that met the purpose
of this review were selected and reported. The frequency of
psychiatric disorders in MS and the radiological findings in
these cases were evaluated.
Combination of MS and Depression
Depression was reported to have the highest prevalence as
a comorbidity in individuals diagnosed with MS. Depression
affects an average of 30% of patients with MS, which is twoto fivefold higher than that in the general population. Just as
depression may be seen during the clinical course of MS, it may
also occur as a side effect of pharmacological treatments.
The chronic structure of MS causing disability and negatively
affecting functionality and quality of life may be reasons
why depression is seen more widely in patients with MS
than in those with other neurological diseases. The World
Health Research of the World Health Organization stated that
depression seen as a comorbidity with a chronic disease causes
a greater disease burden and a higher rate of workforce loss
than a chronic disease alone or depression alone. In patients
with MS, depression affects their quality of life, fatigue level,
cognitive levels, physical disability, and sleep quality. Therefore,
to improve these symptoms, psychiatric treatments should be
administered to patients with MS and depression (19-22).
Many cross-sectional and longitudinal studies revealed that
depression in patients with MS negatively affects quality of life.
In a study of 193 patients with MS, a high level of depression was
determined to significantly decrease the health-related quality
of life in these patients (23-25). It is thought that depression
triggers fatigue in patients with MS, and fatigue, which is seen
significantly in patients with MS, negatively affects cognitive
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functions, and this could trigger depressive symptoms. In short,
depressive symptoms and fatigue have a reciprocal effect on
each other, causing a vicious circle (26).
In a study of 126 patients with MS and 59 healthy controls, a
broad-diameter bilateral cortical atrophy was found to affect all
brain lobes in patients with MS, and this atrophy could have
caused depression (27). Feinstein et al. (28) examined patients
with both MS and depression and reported that T1 and T2 lesion
volume was greater in the left medial inferior prefrontal cortex,
the gray matter volume was lower, and the cerebrospinal fluid
volume in the left anterior temporal region was greater (29).
Lower white matter volume, a decrease in uncinate fascicle
fractional anisotropy, and lower resting-state functional
connectivity between the amygdala and frontal regions have
been determined in patients with both MS and depression than
in patients with MS not diagnosed with depression.
Combination of MS and Anxiety
Anxiety disorder affects an average of 22% of patients with MS,
which is threefold higher than that in the general population.
In patients with relapsing-remitting MS, attack, and remission
could be a significant cause of anxiety. As anxiety is together
with depression and increased physical disability in most cases,
it is associated with impaired functionality and accepted as a
trigger for an attack (30-32).
In quantitative volumetric MRI studies by Sobanski et al. (33),
with voxel-based morphometry, a significant decrease in gray
matter volume was found in the right midtemporal gyrus
(Brodmann area) (21) in patients with panic disorder compared
with healthy controls. Di Legge et al. (34) reported that in
patients with a clinically isolated syndrome, no correlation was
found between the initial anxiety points and number of Gd+
lesions and the total lesion burden (volume of T2 and T1 lesions)
in the first 6 months of clinical follow-up.
In patients with a chronic disorder that significantly disrupts
functionality, they may be more predisposed to anxiety and
thoughts of death than the healthy population. According to
the data of a 60-year longitudinal study, 291 of 1,388 patients
with MS died because of MS, and compared with the general
population, the life expectancy of patients with MS was 7 years
shorter, with an approximately threefold higher mortality rate.
In accordance with these data, a poor general health condition
is a factor increasing the level of concern about death (35).
Combination of MS and Bipolar Mood Disorder
Bipolar mood disorder is seen in approximately 13% of patients
with MS. The etiology of MS and bipolar disorder comorbidity
has not yet been fully clarified. A family history of bipolar
disorder is a major risk factor for the development of MS
and bipolar coexistence. Some studies have supported the
genetic transfer of both diseases. Previous studies have also

Journal of Multiple Sclerosis Research 2022;2(2):31-35

shown genetic relationships between bipolar mood disorder
and MS in the human leukocyte antigen (HLA) DR2 gene and
mitochondrial transcriptomes (36-38).
Some of the pharmacological treatments used in MS
treatment may trigger episodes of bipolar mood disorder.
Steroid treatment was reported to cause manic attacks, and
pharmacological agents such as tizanidine, baclofen, and
dantrolene can cause hypomania.
Literature findings related to brain changes associated with
bipolar disorder are heterogeneous. While some studies aim to
determine the underlying objective biomarkers of this disease
such as functional and structural brain abnormalities, the
pathophysiology remains uncertain. Lorefice et al. (39) reported
no difference in the whole brain, white matter, and cortical
gray matter volumes between MS patients with and without
comorbid bipolar disorder, but in patients with MS and bipolar
disorder, the volumes of the putamen, nucleus accumbens, and
pallidus were lower.
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psychiatric disorder could be associated with an organic-based
cause. The functional interactions between cortical-cortical
and/or cortical-subcortical regions and brain white matter
abnormalities in MS may contribute to the pathogenesis of
OCD (48,49).
A study reported a decrease in gray matter volume in the
frontotemporal cortex, especially in the volume affecting the
right inferior frontal gyrus and the inferior and midtemporal
gyruses in patients with MS and OCD compared with patients
with MS without other psychiatric disorder (50). In a case study,
Douzenis et al. (51) reported that OCD symptoms seen after a
diagnosis of MS could be linked to MS plaque found in the right
parietal white matter (52).
Moreover, many studies have shown that autoimmunity also
influence the development of OCD, and this could support
the view that autoimmunity affects the occurrence of OCD in
patients with MS.

Combination of MS and Psychotic Disorder

Conclusion

Psychosis affects approximately 4% of patients with MS, which
is two- to threefold higher than that in the general population.
Genetic and immunological causes have been the subject of
many studies of the relationship between schizophrenia and
MS, and studies have reported that immune system disorders
seen in the fetal period and early childhood increase the risk
of a psychiatric disorder (40,41). Clinically, there are common
directions for both diseases. Both diseases are seen more
often in young adults, there are periods of remission and
exacerbation in the clinical course, and immunologically, the
proinflammatory immune status is predominant.

MS is an autoimmune disease that usually emerges in early
adulthood, has a course of attacks and remissions but in some
cases has a clinically progressive course, can cause disability,
and has a serious effect on functionality and quality of life.
Comorbid diseases are frequently seen together with MS as a
result of progression in the clinical course, that is, it is a cause of
disability and a side effect of pharmocological treatments, and
as a result of the increased disease burden.

Genome studies have determined serious intersections in
certain genes between schizophrenia and MS. Previous studies
have reported 21 independent loci with a connection to both
schizophrenia and MS, and there has been a focus on the
common points of similar HLA alleles in schizophrenia and MS
(42,43).
Feinstein et al. (44) reported that the psychotic group of patients
with MS tended to have higher total lesion points, especially
around periventricular areas, and lesions in areas specifically
around the temporal horn were more significant.
Combination of MS and Obsessive-compulsive Disorder
Obsessive-compulsive disorder (OCD) is seen in approximately
31% of MS patients, and the average prevalence in the general
population is 2%. Although no definitive information is related
to the etiology of OCD, serotonin and brain dysfunction could
influence the development of OCD (45-47). The MRI results
of patients with OCD without other neurological disease
have shown structural and/or functional abnormalities in the
frontostriatothalamic circuit, and this could be a marker that a

Other psychiatric diagnoses have a high prevalence in MS, but
the majority are overlooked in the diagnosis and treatment
process. This results in negative outcomes in the clinical
course, functionality, and quality of life. During neurological
examinations, the decision for diagnosis and treatment methods
must be made based on the scores of neuropsychological tests
and MRI findings. In a multidisciplinary diagnosis and treatment
process, comorbid psychiatric disorders can be diagnosed
early. The early determination of psychiatric problems will
significantly contribute to the quality of life and prevention of
disease progression.
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