
ROMANIAN JOURNAL OF NEUROLOGY – VOLUME XIV, NO. 1, 201522

DEPRESSION IN MULTIPLE SCLEROSIS – REVIEW
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ABSTRACT
Depression is one of the most important psychiatric comorbidity in multiple sclerosis and is associated with in-
creased disability and poor quality of life. The diagnosis is challenging because of the overlapping symptomatol-
ogy. The pathogenesis is complex and controversial, the incidence is high, but is frequently under-diagnosed and 
under-treated. 
The aim of this article is to review the most important aspects of depression in multiple sclerosis as: epidemiology, 
pathogenesis, assessment, correlates with disability, cognition, fatique, quality of life, suicide, the relationship with 
the immunomodulatory therapy, neuroimaging and treatment options. 
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REVIEWS

INTRODUCTION

Depression is the most prevalent psychiatric dis-
ease worldwide and is associated with disability 
and poor quality of life, has a negative impact on an 
individual′s overall well-being, including academic 
and occupational achievements, interpersonal rela-
tionships, social activity and daily functioning. It is 
characterized by sad mood, loss of interest in usual 
activities, sleep disturbances, fatigue, irritability, 
reduced appetite, negative self-image, reduced con-
centration and suicidal ideation (DSM IV). (1,2)

Depression has a high prevalence in the general 
population, but it is also a frequent comorbidity in 
other chronic illnesses including neurological dis-
orders, especially in multiple sclerosis. (2)

Multiple sclerosis (MS) is one of the most im-
portant causes of severe physical disability in 
young adults, usually being diagnosed between 20 
and 40 years of age. (3,4) Symptoms associated 
with multiple sclerosis are protean; patients may 
present motor defi cits, ataxia, blurred vision, sensi-
tive and sphincter disorders, and pain. The course 
of the disease is unpredictable. (3) In the past, phy-

sicians tended to focus on the quantifi cation of mo-
tor defi cits and ambulation. In recent decades more 
attention has been paid to cognitive dysfunction, 
fatigue and mood disorders.

Psychiatric symptoms associated with MS were 
fi rst described in detailed by Charcot in the nine-
teen century: pathological laughter, euphoria, ma-
nia, hallucinations and depression. However, it was 
only after 1950 that research on depression associ-
ated with multiple sclerosis really began. (5,6)

A diagnosis of multiple sclerosis can have a sig-
nifi cant negative impact on the quality of life of pa-
tients. (7) The cause of depression in these patients 
is more complex than a simple reaction to a chronic 
progressive and disabling illness. Studies compar-
ing the frequency of depression in patients with 
multiple sclerosis, amyotrophic lateral sclerosis 
and epilepsy have shown that the rate of depression 
is signifi cantly higher in MS patients compared 
with the other two conditions (8). It seems that 
structural, immunological and neurochemical ab-
normalities also play an important role in the patho-
genesis of depression in MS. (7)
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EPIDEMIOLOGY

The incidence and prevalence of depression 
among patients with MS vary according to the 
scales used for measurement, the characteristics of 
the studied population and the type of studies. De-
spite this variability the overall incidence is high 
and warrants special attention. The diagnosis of de-
pression in MS is challenging because some symp-
toms of depression overlap with common symp-
toms of MS such as fatigue, cognitive dysfunction 
and insomnia. (9)

The lifetime prevalence of depression was found 
to be over 50% according to a structured psychiat-
ric evaluation based on DSM-IV (by age 59 in pa-
tients with EDSS ≤ 6.5), but the real prevalence is 
probably higher. (10) The severity of MS has been 
shown to be a risk factor for depression. (11)

Joffe et al. reported a lifetime prevalence of 47% 
after analysing 100 consecutive patients with MS. 
(12) Minden et al. analysed data from 50 randomly 
selected MS patients and reported that 54% of them 
fulfi lled the criteria for major depression. (13) 
Chwastiac et al. found that 42% of MS patients had 
clinically signifi cant depression according to the 
CES-D score (Centre for Epidemiological Studies’ 
Depression scale), 29% of them having moderate 
and severe symptoms. (11)

Depression is frequently also found in patients 
with early MS. According to Di Legge et al. 30% of 
patients with clinically isolated syndrome (CIS) 
present depressive symptomatology. (14) Glanz et 
al. reported that 32% of CIS and newly diagnosed 
MS patients presented depression. (15)

The incidence of depression in MS signifi cantly 
exceeds that of the general population and popula-
tions with other chronic medical illnesses, includ-
ing neurological diseases with a high disability rate 
such as stroke. (16, 17, 18) The reasons for this 
high incidence of depression in MS are multifacet-
ed, ranging from simple ones such as the high dis-
ability rate to complex psychoneuroimmunological 
processes. (19)

PATHOGENESIS

The mechanisms that underlie the increased 
prevalence of depression in MS are controversial. 
From the simple psychological and psychosocial 
point of view the most important factors that con-
tribute to the development of depression are the 
stress reaction following the diagnosis, the stress 
reaction to illness and disability, the prognostic un-
certainty, the absence of appropriate social support, 

unemployment and inappropriate coping strategies. 
(20) 

In recent years several papers have been pub-
lished on the role of complex immunological mech-
anisms in the development of depression in MS.
(21)

MS is an infl ammatory demyelinating disease 
with mostly T cell-mediated immune dysfunction. 
Similarly with primary depression, patients with 
MS have high serum concentrations of proinfl am-
matory cytokines. (21,22)

Several models that associate stress, cytokines, 
the endocrine system, and depression are presented 
in the literature. (21,23,24)

Depression has been associated with a dysfunc-
tional, activated immune system. Depressed pa-
tients have increased activated T cell and acute 
phase protein levels, and a high rate of production 
of proinfl ammatory cytokines, such as interleukin 
(IL)-6, IL-1, tumour necrosis factor (TNF), and 
IFN-. (21,25-29)

Signifi cantly decreased TNF-alpha levels were 
found in depressed patients who responded favour-
ably to amitriptyline therapy compared with nonre-
sponders. (21,30) 

Mohr et al. found that higher production of 
IFN-  in patients with MS correlated with the se-
verity of depression. Treatment of depression with 
both psycho- and pharmacotherapy decreased the 
production of IFN-. (21,31)

According to O’Brien et al. cytokines modulate 
corticotropin-releasing hormone, which produces 
increased hypothalamic-pituitary-adrenal axis ac-
tivity and increases the adrenocorticotropic hor-
mone and cortisol level. (21,23) 

The interaction of biological and psychological 
factors can exacerbate the depressive symptoms: 
the stress reaction activates the hypothalamus-pitu-
itary-adrenal axis and the sympathetic nervous sys-
tem, which stimulate the immune system to release 
infl ammatory cytokines. (20) There is a dynamic 
relationship between neuroinfl ammation and de-
pression. (20) 

Structural brain changes on neuroimaging such 
as lesion location and cerebral atrophy are associ-
ated with the severity of depression. Lesions local-
ized in the temporal lobe and hippocampal atrophy 
have been associated with depression possibly 
linked to the hypothalamic-pituitary-adrenal axis 
system. (32)

ASSESSMENT

The most important challenge in the correct di-
agnosis of depression in patients with multiple 
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sclerosis is to interpret correctly the overlapping 
symptomatology such as fatigue, insomnia, altered 
appetite, memory and concentration impairment. 
Errors of judgement regarding these symptoms can 
lead to false negative and positive results. (5)

All patients with MS should be screened for de-
pression during follow-up visits. A brief self-re-
ported questionnaire validated for use in MS pa-
tients can be used as a screening tool. If the 
screening result is suggestive for depression a de-
tailed follow-up interview is necessary to diagnose 
major depression. (32)

The most frequently recommended scales for 
screening are the Beck Fast Screen for depression 
and the Hospital Anxiety and Depression scale. (32)

Whooley et al. and Mohr et al. proposed a two-
question instrument for screening, corresponding 
to depressive mood and anhedonia, and at least one 
affi rmative response on either question was used as 
the diagnostic criteria. This assessment had a posi-
tive predictive value of 71.7%. (5,33,34)

The most frequently used objective scales for 
depression in the MS population are the Beck De-
pression Inventory (BDI) and Center for Epidemio-
logic Studies Depression Rating Scale (CED-D). (5)

The BDI is a self-report instrument advocated as 
a useful screening measure for major depression, 
and consists of 21 items. The cutoff point is set at 13. 
(35)

A shorter form was implemented and validated 
for MS patients comprising 7 items (Beck Depres-
sion Inventory Fast Screen). (36)

The CES-D rating scale is a 20-item assessment 
tool comprising 20 items and is used with a cutoff 
point of 16. (37)

Other useful tools are the Hospital Anxiety and 
Depression Scale, Chicago Multiscale Depression 
Inventory, Hamilton rating Scale for Depression, 
Zung Self-Rating Depression Scale and Montgom-
ery-Asberg Rating Scale. (5)

CORRELATES OF DEPRESSION: DISABILITY, 
COGNITION, FATIGUE AND QUALITY OF LIFE

The relationship between depression and dis-
ability in MS is controversial. Chwastiac et al. 
found a signifi cant correlation between EDSS, as a 
global measure of physical impairment and depres-
sion in a population-based study, (11) but Bakshi et 
al. could not confi rm this association. (38) 

Williams et al. found a correlation between 
some components of overall disability such as 
bowel dysfunction and depression. (39)

According to recent studies patients with MS 
have a poorer quality of life (QoL) compared to the 
general population. This can be explained by the 
severity of the physical impairment but an impor-
tant role seems to be played by neurobehavioural 
symptoms as well. (40)

Depression, cognitive impairment and fatigue 
are frequently named as the invisible manifesta-
tions of MS. Although these symptoms are fre-
quently missed in a routine physical examination 
the overall well-being of a patient with MS cannot 
be fully understood without taking these symptoms 
into account, because each one could be the most 
disabling manifestation of the disease and the main 
determinant of the QoL (41).

Fatigue is the most common symptom reported 
by MS patients, with a prevalence ranging between 
53-95% according to Krupp et al. (42)

For 40% of MS patients fatigue is the most dis-
abling symptom, more so than weakness and atax-
ia, and can last for years. The symptoms of fatigue 
are very complex, but it is usually reported as a 
subjective feeling of tiredness, with a lack of ener-
gy that cannot be explained by physical or cogni-
tive dysfunction. It is triggered by minimal or no 
effort, responds poorly to rest, affects daily activi-
ties, is chronic, is increased by high temperature 
and can appear at any stage of the disease. (41,43)

Understanding the relationship between depres-
sion and fatigue in MS patients is a challenging 
task for physicians because fatigue is a frequent 
symptom of depression. It is important to deter-
mine whether fatigue is a symptom of depression 
or a primary symptom of MS because the treatment 
options differ accordingly. (7) Other causes of sec-
ondary fatigue beside depression are: pain, anxiety, 
sleep disorders, anaemia or other metabolic disor-
ders, and antispasticity medication. If fatigue is a 
manifestation of depression it is usually more se-
vere in the morning. (41)

One of the fi rst studies that reported a low but 
signifi cant correlation between depression and fa-
tigue was performed by Schwartz et al. on 139 MS 
patients. (44,45)

Bakshi et al. found a highly signifi cant correla-
tion between these symptoms in MS patients, with 
depression seen more frequently in patients with 
fatigue and a correlation between the level of fa-
tigue and the severity of depression. Fatigue was 
also reported by patients without depression, mean-
ing that there must be other causes of fatigue in MS 
patients. (46,47)

In 2002 Janardhan & Bakshi demonstrated that 
depression and fatigue are independent predictors 
of QoL. (45,48)
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Despite studies performed in this fi eld it is still 
not clear whether fatigue is a result of brain lesions 
or a psychological reaction to a chronic disease. (6)

Cognitive dysfunction is considered to be the 
most disabling symptom of MS because of its impli-
cation in the QoL of MS patients, as it affects the 
capacity to maintain employment, perform daily ac-
tivities and remain socially engaged, and increases 
caregiver burden. (41) The prevalence of cognitive 
impairment in MS is over 40% and the most affected 
areas of cognition in such patients are: working, se-
mantic and episodic memory, complex attention, in-
formation processing speed and executive function-
ing. The level of cognitive dysfunction can vary 
from slight memory impairment to dementia. (6,7)

Cognitive impairment appears in all MS sub-
types including radiologically isolated syndrome, 
and in approximately 20% of patients with clini-
cally isolated syndrome, and its prevalence is high-
est in the progressive form of MS. (41)

Depression associated with cognitive dysfunc-
tion can have an important negative impact on the 
QoL of MS patients. Recent studies revealed a re-
ciprocal relationship between depression and cog-
nitive impairment. Depression can induce concen-
tration and attention problems and decrease 
information processing speed, but at the same time 
a MS patients that is aware of the decline in his 
cognitive function will have an increased level of 
anxiety and depression. A depressed patient will 
also overestimate his cognitive dysfunction thereby 
intensifying his depression. (49)

Randolph, Arnet & Freske suggested that mem-
ory dysfunctions reported by MS patients are over-
estimated due to a depressive attitude. (50)

Pseudodementia is a term used in MS in cases in 
which a decreased level of attention, concentration 
and processing speed are symptoms of depression 
that may appear as a cognitive impairment but will 
improve after treatment for depression. (51,52)

Demaree and DeLuca demonstrated a signifi cant 
correlation between severe depression and cognitive 
dysfunction. Arnett and colleagues reported a sig-
nifi cant correlation between cognitive impairment 
and mood and negative self-evaluation. (53-56)

The link between depression and cognitive im-
pairment is complicated because it seems to be bi-
directional and further research is needed to under-
stand this link.

SUICIDE IN MULTIPLE SCLEROSIS

Depression is one of the most important risk 
factors for suicidal ideation and suicide. Because of 

the high prevalence of depression among MS pa-
tients suicide risk must be considered in these pa-
tients. Statistical data indicate that the prevalence 
of suicide is several times higher in MS patients 
compared to the general matched population. (46)

Sadovnick and colleagues looked for the cause 
of death in a sample comprising 3126 MS patients 
from two Canadian MS clinics, between 1972-1988. 
One hundred and forty-fi ve deaths occurred in this 
period and in 119 cases they were able to identify 
the cause of death: 56 deaths (47.1%) were due to 
direct MS complications. Among the 63 deaths that 
could not be attributed to MS complications, 18 
(28.6%) were due to suicide. According to this re-
port the prevalence of suicide among MS patients 
was 7.5 times higher compared to the age-matched 
general population. (57)

A Danish study reported 53 suicides between 
1953 and 1985 in 5525 MS patients. According to 
this study the suicide rate was higher in men and in 
patients in whom illness onset was before 30 years 
and the disease was diagnosed before 40 years. The 
suicide rate was higher in the fi rst 5 years of the 
diagnosis. (58)

One hundred and forty consecutive patients 
were studied by Feinstein in a Canadian MS clinic. 
Of these patients 40 (28.6%) experienced suicidal 
intent and 9 (6.4%) actually attempted suicide. He 
found a signifi cant correlation between suicidal in-
tent and severity of depression, alcohol abuse and 
social isolation. This association had an 85% pre-
dictive accuracy for suicidal intent in the studied 
MS population.

The higher rate of suicide in patients with MS 
compared with the general population or patients 
with other neurological diseases can be explained 
by a higher prevalence of depression in MS patients 
associated with neurological disability at younger 
ages. (59)

Suicide prevalence in MS patients can be re-
duced by early detection of depression and suicidal 
ideation and adequate treatment. (7) 

DEPRESSION AND IMMUNOMODULATORY 
THERAPY

The relationship between depression in MS and 
immunomodulatory treatment is controversial. The 
suspicion that interferon beta can cause or exacer-
bate depression was fi rst raised after the fi rst clini-
cal trial in the early 1990s. The study reported one 
suicide and four suicide attempts in the treated 
group. (6,60)
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The results of another clinical trial, this time in-
volving IFN beta-1a, the Controlled High-Risk 
Subjects Avonex Multiple Sclerosis Prevention 
Study (CHAMPS), also reported higher levels of 
depression among the treated group (20%) com-
pared to the placebo group (13%). (61)

In a longitudinal study Arnet and Randolph 
found that patients with an increased level of de-
pression compared to baseline were more likely to 
have been treated with interferon. (62)

On the other hand recent studies do not support 
this theory. No signifi cant correlations were found 
between treated and placebo groups regarding de-
pression rates in the study “Prevention of Relapses 
and Disability by Interferon beta 1-a Subcutane-
ously in MS” (PRISMS) and “Secondary Progres-
sive Effi cacy Trial of Rebif in MS” (SPECTRIMS). 
The authors suggested that the depression levels 
were more closely correlated with pretreatment de-
pressed mood. (6,63,64)

Zephir et al. demonstrated that treatment with 
intramuscular IFN beta 1a was not associated with 
a signifi cant increase in depression rates. The same 
results were obtained by Feinstein et al. in a cohort 
treated with IFN beta-1b. (65,66)

According to these studies there is no clear indi-
cation for stopping treatment with IFN in MS pa-
tients with depression due to the fear of exacerbat-
ing depression. In cases in which depression rates 
are increased under treatment with IFN an alterna-
tive treatment is glatiramer acetate. Glatiramer ac-
etate increases the production of brain-derived neu-
rotrophic factor, which seems to have a theoretical 
benefi t in depression. (7)

DEPRESSION AND NEUROIMAGING

The link between brain lesions and depression 
was fi rst demonstrated by Schiffer et al. in 1983 
and by Rabins et al. in 1986, both of whom exam-
ined the computed tomography (CT) scans of pa-
tients with MS. They found that depression rates 
were higher in patients with brain lesions compared 
with patients that only had spinal cord lesions. (67, 
68,69)

Whether lesions located in certain brain regions 
correlate with depression in patients with MS has 
generated numerous debates, and formed the basis 
of several studies.

In 1997 Pujol et al. evaluated 45 consecutive 
MS patients in a clinic in Barcelona for depression 
using BDI. Seven of these patients had moderate 
and severe depression, meaning a BDI score great-
er than 17. A standardized magnetic resonance im-

aging (MRI) protocol performed in all patients re-
vealed a signifi cant correlation between depression 
and lesions located in the arcuate fasciculus of the 
left hemisphere, but no relation between depression 
and total lesion volume. (6,70)

More recent studies tried to fi nd a correlation 
not only between depression and lesion location 
but also between depression and brain atrophy. 
Zorzon et al. performed a study on 95 MS patients, 
of which 18 (19%) met the criteria for major de-
pression. He reported a signifi cant correlation be-
tween the severity of depression and the number of 
lesions in the right frontal lobe, the total temporal 
volume, right temporal and right hemisphere vol-
ume. (6,71)

Feinstein et al. compared the MRI fi ndings of a 
group of 21 depressed MS and a group of 19 non-
depressed MS patients. He found that depressed 
patients have more hyperintense lesions in left infe-
rior medial frontal regions and greater atrophy of 
left anterior temporal regions. (72)

The fi rst to look at hypointense T1 lesions in MS 
and to try to fi nd a relationship with depression was 
Bakshi et al. He reported a signifi cant correlation 
between depression and T1 lesions in the superior 
frontal, superior parietal and temporal lobes but 
also with lateral and third ventricle enlargement 
and frontal atrophy. (21,38)

On the other hand, in a large study performed on 
123 MS patients Clark et al. found no signifi cant 
correlation between depression level and ventricu-
lar enlargement. (73)

According to these studies the relationship be-
tween the brain lesions demonstrated on imaging 
and depression is related to damage of particular 
areas of the brain (left anterior temporal and pari-
etal lesions) or the interruption of particular path-
ways. 

T REATMENT OPTIONS

The treatment of depression in MS is a great 
challenge and depression appears to be under-diag-
nosed and under-treated, (20) despite the fact that 
correctly treated patients present a signifi cant im-
provement in life quality, functional status, self-
esteem and compliance with immunomodulatory 
treatment. (74,75,76)

Untreated depression in MS presents a worsen-
ing tendency over time. (77)

Sollom et al. analysed data from 495 MS pa-
tients, and found that while 60% of patients pre-
sented with signifi cant depressive symptomatolo-
gy, only 26.2% of them were treated for depression. 
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The majority of treated patients only had treatment 
recommended by their general practitioner and 
were not referred to a psychiatrist. The authors con-
cluded that this is an important issue because of the 
risk of side effects and drug interactions. (78)

The therapeutic interventions with proven effi -
cacy in depressive patients with MS include phar-
macological treatment, psychotherapeutic inter-
ventions and exercise. (20)

The use of antidepressive medication in MS is 
common, but there are few data in the literature 
about their effectiveness. (20)

Based on data from a controlled clinical trial 
Schiffer et al. proved the effectiveness of the tricy-
clic antidepressant desimipramine. (79)

Other small trials have demonstrated the effec-
tiveness of sertraline (80) and paroxetine (81) over 
placebo.

A Cochrane review based on data from two ran-
domized trials proved that paroxetine and desimip-
ramine showed a trend toward effi cacy in the treat-
ment of depression associated with MS. The most 
frequent adverse effects were nausea and headache. 
(82)

According to Serafi n et al. the use of tricyclic 
antidepressants requires caution due to anticholin-
ergic side effects that can worsen sphincter dys-
function (urinary retention and constipation) and 
cognition, but can be used for detrusor spasm. The 
tricyclic desimipramine and the SSRI paroxetine 
can be useful for sedative and appetite-stimulating 
effects in some cases. The tricyclic antidepressants 
and the SNRI duloxetine may be benefi cial in pain 

syndromes associated with MS. The SSRIs are usu-
ally well tolerated, and the drug interaction profi le 
is more favourable in the case of citalopram and 
escitalopram. In cases of fatigue and sexual dys-
function, which can be exacerbated by some SS-
RIs, the use of bupropion and SNRIs (venlafaxine) 
may be safer. (7)

There are several psychotherapeutic methods 
that are used for the treatment of depression in MS. 
Cognitive behavioural therapy is most frequently 
used. One of the challenges in this fi eld is that the 
effectiveness of psychotherapy is highly variable 
depending on the knowledge and training of the 
provider, the frequency and duration of the thera-
peutic meetings, and the inclusion of others such as 
family members. (46)

Several randomized trials have demonstrated 
the effectiveness of cognitive behavioural therapy 
(CBT) for the treatment of depression in MS, (80) 
with response rates to CBT being equal to or higher 
than response rates to antidepressant medication 
and other psychotherapeutic methods. (80)

The Goldman Consensus group recommended 
that CBT can be used as a treatment option for pa-
tients with MS and depression. (83)

Physical exercise is benefi cial in several compli-
cations of MS, including mood disorders, pain, fa-
tigue, quality of life, sexual dysfunction, recreation 
and psychosocial problems. (84)

In addition, relapse into depression is lower in 
MS patients who undertake regular physical exer-
cise. (85)
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