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INTRODUCTION AND THE AIM
Multiple sclerosis (MS) is one of the most common and 
incurable inflammatory neurodegenerative diseases with 
a very complex, multifaceted aetiology. According to 
statistical data, about 40-60 thousand people suffer from 
it in Poland, people are diagnosed most often between 20 
and 40 years of age [1]. Despite many years of research, 
it was not possible to indicate the direct cause of the dis-
ease. The onset of disease is associated with an abnormal 
autoimmune response based on genetic predisposition and 
exposure to environmental factors. The disease is more 
common in temperate than tropical regions, hence some 
ethnic factors may be important in its etiology [2]. Char-
acteristic for the course of the disease is the occurrence of 
relapses - periods of exacerbation and periods of remis-
sion (the most common relapsing-remitting form affects 
about 70% of patients, others are progressive-relapsing 
and primary and secondary progressive) [1,3]. The chronic 
course of the disease and its incurability, problems related 
to incapacity for work, deterioration of social functioning 
and changes in the central nervous system are conducive 
to the occurrence of mood disorders and anxiety disorders 
[1]. It also seems important that the drugs used in multiple 
sclerosis - corticosteroids and interferon beta may exacer-
bate the symptoms of mental disorders [4]. In the course 
of multiple sclerosis, a statistically higher comorbidity of 
mental disorders was observed compared to the general 

population, according to some researchers, various mental 
disorders accompany as much as about 75% of patients 
with multiple sclerosis [5].

REVIEW AND DISCUSSION

DEPRESSIVE DISORDERS
The analysis of the literature clearly indicates that the most 
common mental disorders co-occurring in the course of 
MS are depressive disorders, including depressive episodes 
and recurrent depressive disorders.

According to the research of Chwastiak and Carson [6, 
7], depression may coexist even twice as often as in the 
population of patients with MS, and depressive symptoms 
themselves may occur in 40-50% of patients during one 
relapse of the disease.

The increasing disability associated with exacerbations of 
the disease affects the patient’s functioning and may be the 
cause of depressive states. Despite this, some authors indicate 
that depressive disorders are reported in patients with MS 
regardless of the degree of disability [8]. Some studies also 
highlight a significant increase in affective disorders (includ-
ing depression) in families of patients with multiple sclerosis, 
which would indicate the involvement of genetic factors in 
the etiopathogenesis of both diseases. In the aetiology of 
depressive disorders in the course of multiple sclerosis, one 
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should also take into account the impact of the treatment 
used, e.g. interferon, on the occurrence of mood disorders, 
and in particular on increasing the tendency to suicidal 
thoughts [9, 10]. The disease which is MS causes inflam-
mation and neurodegenerative foci in the brain and spinal 
cord, and their location has become a point of reflection on 
the relationship between changes occurring in the CNS and 
depressive symptoms. Computed tomography study have 
shown an increase in perfusion in the limbic system among 
patients with MS and comorbid depression [11]. Other 
researchers used the magnetic resonance imaging results, 
but the results turned out to be ambiguous. Occurrence of 
demyelization foci in the temporal lobes and  hippocampus 
atrophy may correspond to the appearance of depressive 
disorders in the course of MS. It has not yet been determined 
whether these changes occur unilaterally or bilaterally, and 
- if unilaterally - whether they are associated with a specific 
hemisphere [12-15]. The relationship of depressive disorders 
with inflammatory changes (not necessarily related to the 
specific location) was also shown in Rossi’s studies in 2017 
[16]. He has emphasized the subclinical nature of mood 
disorders, with a simultaneous tendency to lower the severity 
of depression and anxiety disorders during the extinction 
of an active inflammatory process in the nervous system. 
A lot of information regarding the association of MS with 
depressive disorders was provided by two large Canadian 
retrospective studies conducted by Marrie et al. The first was 
a study in 1995 - 2005 on a group of 44,452 patients with 
multiple sclerosis (the control group had 220,452). It showed 
an incidence of depressive disorders per year of 0.98% 
(0.94% women; 1.02% men) with a result of 0.72% in the 
control group, which meant 71% more frequent diagnoses 
of depression in the group of patients on SM. In the available 
literature, data on the prevalence of depression in MS range 
from 4.98% to 58.9% (20.1% on average) among the patients 
studied. The comorbidity of depression in women with MS 
is 59% higher than in the control group and 93% higher in 
the men group than in the control group. The results clearly 
indicate 26% higher prevalence of depression among women 
than men in the population of patients with MS [17]. In an-
other publication by Marrie et al. From 2016 [18], the study 
covered a group of 23,382 patients diagnosed with multiple 
sclerosis whose data was in the health care database of four 
Canadian provinces. The comorbidity of mental illness (de-
pression, schizophrenia, anxiety disorder, bipolar disorder) 
and somatic illness with a control group was compared. It has 
been shown that these mental diseases are more common 
in patients with MS than in the control group. Depression 
disorders were the most common comorbidities - in 19.1% 
of respondents (in the control group 9.38%). The risk of su-
icidal behaviour was 2 to 7 times higher than in the general 
population, what is more - in 15% of patients committing 
suicide, symptoms of depression in the period preceding the 
act were reported [19]. Individual studies on the frequency 
of suicide attempts in groups of patients with MS have not 
been and are not conclusive. Lunde et al. [20] in a Norwegian 
population study showed that about 1.4% of MS patients had 
at least one suicide attempt. A French study from the same 

year under the direction of Kalson Ray [21] showed a lower 
trend, at 0.17%, while the Hungarian 2016 analysis indicated 
a frequency of 3.89% [22]. Some authors also draw attention 
to the fact that patients with multiple sclerosis who coexist 
with depressive disorders exhibit cognitive impairment, 
a higher degree of disability, and respond less well to the 
treatment of the underlying disease [1]. In addition, Tauil 
et al. [23] showed that patients with longer disease duration  
are more likely to experience depression.

ANXIETY DISORDERS
Chronic disease such as MS can also be a source of various 
anxiety disorders. The mutual relationship of growing 
anxiety and depressive symptoms is important [3].

Retrospective studies of the team led by Marrie et al. 
Provided a lot of information unambiguously indicating 
the coexistence of anxiety disorders with MS. The first study 
published in 2015 showed an incidence of 0.64% (with a 
result of 0.42% in the control group; 0.74% women; 0.33% 
men), which indicated as much as 42% greater recognition 
compared to groups of patients not burdened with multiple 
sclerosis. The prevalence of anxiety disorders is estimated 
at 1.2% to 44.6%, on average 8.7% in the group of people 
with MS. More often anxiety disorders are recorded among 
women - about 10%, while among men 4.9% of patients 
[17] An earlier study under the same management in 2009 
showed that the diagnosis of anxiety disorders ranges 
from 1.24% to 36% of respondents. They were observed in 
2.72% of respondents at the time of appearance of the first 
symptoms of the disease to 6.23%, when the diagnosis of 
multiple sclerosis was made [24].

The 2016 study has also confirmed that among MS pa-
tients anxiety disorders occur more frequently than in the 
compared control group and affect 11.1% of patients (2.594 
out of 23.3382 patients). In the control group, anxiety dis-
orders were diagnosed in almost 7% of patients (6.89%). 
Anxiety disorders were more common in women (12.3%) 
than in men (8.12%) among MS patients [18].

A French study led by Gay [25] also pointed to the rela-
tionship between anxiety and depression in MS patients, 
stating that anxiety may be a harbinger of depression. Pham 
et al. [26] in their studies, using the HADS scale, showed 
that as many as 30% of patients with MS revealed anxiety 
disorders. In addition, it was noted that higher education 
correlated with a lower level of perceived anxiety, and a 
high level of anxiety was associated with a significant dete-
rioration in the quality of life. It is surprising that the level 
of anxiety is not correlated with the degree of disability, 
however, the vision of worsening the underlying disease 
leads to an increase in its level [27].

COGNITIVE DISORDERS
Along with increasing anxiety, other disorders are also 
correlated. It was estimated that even 65% of patients 
with diagnosed multiple sclerosis suffer from cognitive 
impairment.
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Importantly, this dysfunction also applies to both isolat-
ed radiological syndrome (RIS) [28] and isolated clinical 
symptom complex (CIS) [29]. The most common cognitive 
deficits in patients with MS are episodic memory loss and 
a decrease in cognitive processing, with disturbances in 
spatial-visual orientation and verbal fluidity. [thirty]

Cognitive decline affects the early stages of the underly-
ing disease, but the disorders vary qualitatively depending 
on the form of MS. Importantly, patients with high levels 
of anxiety have cognitive self-perception disorders [31].

Baird et al. Study [32] pointed to the relationship between 
cognitive ability and age of patients with MS. The elderly 
affected by this chronic disease had poorer visual memory 
and cognitive processing speed than younger patients. 
Sacco et al. [33] examined patients with relapsing-remit-
ting in terms of volume of brain structures and cognitive 
deficits. It was shown that the patients showed a greater 
atrophy of gray matter, white matter and hippocampus 
(left and right) than the control group of healthy people. 
Compared with MS patients with cognitive deficits, the 
lesions appear to be greater than those with no disorder at 
comparable white matter decline. Similarly, Daams [34] in 
2016 showed that patients with multiple sclerosis present 
extensive atrophy and damage up to 75% of the studied 
white matter. Interestingly, the imaging abnormalities were 
twice as strong in patients with cognitive deficits than in 
patients with these functions.

Many difficulties arise in the unequivocal assessment of 
whether cognitive decline is actually associated with high 
levels of anxiety or whether it is a primary symptom in 
multiple sclerosis itself.

BIPOLAR DISORDERS
An analysis of the research of Chwasiak and Ehde [8] 
proves that the symptoms of bipolar disorder may occur 
even twice as often in patients with multiple sclerosis as 
compared to the general population. Manic states have 
been observed in MS patients, but some researchers be-
lieve that they could have been the result of inadequate 
diagnostics and treatment, or a consequence of steroid 
pharmacotherapy. Attempts have been made to explain 
emotional lability by damaging the pathways connecting 
the frontal lobes to the limbic system.

In the study of Marrie et al. [17], the prevalence of bipo-
lar disorder throughout life was between 0 and 16.2%. An 
earlier 2013 population study showed a 5.83% incidence 
rate of bipolar disorder among MS patients [35]. Interesting 
conclusions regarding the epidemiology of childhood MS 
and the comorbidity of bipolar disorder were established 
by Goretti [36], amounting to 3.57%.

In the 2016 Marrie study [18], a co-occurrence of bipolar 
disorder was found in a smaller percentage of adults test-
ed, because 3.15% of patients (736 out of 22,382 patients) 
with multiple sclerosis. In a control population of 116.638 
patients, bipolar disorder was diagnosed in 1.973 patients, 
which gives a prevalence of 1.69%. In both populations, 
bipolar disorder is more common in women and affects 

respectively 3.52% of women with multiple sclerosis and 
1.89% of women in the control population (for men it is 
2.69% and 1.19%, respectively).

PSYCHOTIC DISORDERS
While the presence of depressive or anxiety disorders 
in the course of multiple sclerosis seems to be under-
standable, the relationship of the disease to psychotic 
disorders is not so obvious. Although bipolar disorder 
and schizophrenia are separate disease entities, they have 
some similarities, such as the nature of changes in the 
central nervous system [37]. Some hypotheses also as-
sume a common pathogenetic pathway of both diseases, 
consisting in the occurrence of a disorder of the body’s 
immunity mechanisms and an inflammatory reaction [38].  
It seems interesting that both disorders affect young adults. 
Multiple sclerosis often manifests in adolescents between 
15 and 20 years old, while schizophrenia occurs in people 
over the age of 18 years. [39] Also the genetic link between 
the two diseases is also of interest to researchers. Identical 
(homozygotic) twins have consistently high compliance 
rates for both of these diseases. These compliance rates for 
identical twins range around 30-80% for MS and about 50 
to 60% for schizophrenia. What is important, heterozygotic 
twins have a significantly lower ratio (5-10%) [40, 41]. A 
study on the coexistence of multiple sclerosis and schizo-
phrenia conducted in the Canadian population showed 
that the incidence of schizophrenia was 0.06% among MS 
patients (including 0.072% in women and 0.011% in men). 
The prevalence of schizophrenia in the group of patients 
with MS was 1.28% (1.22% in men. 0.89% in women). It 
was surprising that, unlike other mental illnesses analyzed, 
the coexistence of schizophrenia in men was higher than 
in women, as was also shown in other studies [17].

A 2016 study led by Marrie [18] showed that the diag-
nosis of schizophrenia affects 1.07% of patients diagnosed 
with MS (251 out of 22.282 patients), while in the control 
group reflecting the general population, the prevalence 
is 0.81% (947 out of 116.638 patients ). According to the 
results obtained, both among patients with MS and in the 
control group, schizophrenia is the only mental disease 
that occurs more often in men than women, and affects 
respectively 1.52% men and 0.9% women with MS and 
0.95% men, and 0.76% of women in the control group.

Older studies from 2010 showed a different co-
incidence trend. The Mexican analysis determined 
the prevalence of schizophrenia at 0.06% at the on-
set of the f irst symptoms of MS and at 0.08% 
at the time of diagnosis of multiple sclerosis [42].  
In Eaton’s publication [43], it was shown that the inci-
dence of schizophrenia in the population of patients with 
MS does not differ compared to the general population. 
Over the years, researchers have linked the occurrence 
of MS psychotic disorders with the inflammatory and 
neurodegenerative process that occurs in the essence of 
periventricular white matter, frontotemporal and temporal 
issues in patients with MS, but as of today there is no clear 
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evidence to show such a relationship[44]. In Swedish re-
ports, the authors point out that psychotic disorders do not 
have to increase the risk of developing schizophrenia [45].

CONCLUSIONS
An analysis of the literature indicates a diverse and frequent 
occurrence of mental disorders among patients with mul-
tiple sclerosis. The very diagnosis of a chronic disease is a 
significant burden for patients, and the additional problems 
arising in its course affect its comfort of life, daily functioning 
and relationships with the environment. The coexistence of 
neurological symptoms and mental disorders worsens the 
quality of life of both MS patients and their families, and 
also poses a therapeutic challenge for clinicians. It is worth 
noting that the treatment of patients with MS should not be 
focused solely on the treatment of the underlying disease, 
but requires the doctor’s attention to stabilize the mental 
state, care for the patient’s mental condition, by motivating 
to undertake psychiatric treatment and psychotherapy.
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