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Glossary
Beck Depression Inventory – FastScreen (BDI –
FastScreen) Brief 7-item measure of depression designed
primarily for use with medical populations. It only includes
mood and negative evaluative symptoms, and has been
shown to be valid for detecting depression in multiple
sclerosis.
Chicago Multiscale Depression Inventory
(CMDI) Measure of depression consisting of three
14-item scales, with each measuring a different core domain
(mood, negative evaluative, and neurovegetative) of
cyclopedia of Mental Health, Volume 3 doi:10.1016/B978-0-12-397045-9.00127
depression. Primarily developed for use with medical
populations.
Expanded Disability Status Scale (EDSS) Most
commonly used measure of disability in the multiple
sclerosis literature.
Hospital Anxiety and Depression Scale (HADS) A 14-item
measure of depression and anxiety divided up into 7-item
scales that measure depression and anxiety, respectively.
Multiple sclerosis (MS) Common demyelinating
neurological disorder.
Introduction

Multiple sclerosis (MS) is the most common demyelinating
disorder. Other demyelinating conditions include concentric
sclerosis (also known as Balo’s disease), Schilder’s disease,
Devic’s disease, central pontine myelinolysis, and Marchia-
fava–Bignami disease. Acute disseminated encephalomyelitis
and acute hemorrhagic leukoencephalitis are even rarer. MS
is the only one of these conditions that has been ad-
equately examined in terms of mental health issues, so the
focus of this section will be on MS. Regarding mental
health issues, depression has been most intensively studied
in MS, but more recent work has shown that anxiety is
quite common as well. There is also some evidence that
personality factors may intersect with mental health issues
in MS and serve as risk factors. Given these considerations,
this article will focus mainly on depression in MS and will
also review some important findings relating to anxiety and
personality.
Depression

How Common Is Depression in Multiple Sclerosis?

Depression is very common in MS. Most research indicates
that 50% of individuals with MS will experience clinically
significant depression during their lifetimes, compared with
approximately 8% of those in the general population (Marrie
et al., 2009; Sadovnick et al., 1996; Jones et al., 2012). De-
pression is more common in MS even when compared with
individuals who have comparable (but nonneurological)
fluctuating disease courses. For example, Holden and Isaac
(2011) found that, when individuals with MS were compared
with rheumatoid arthritis patients, those with MS had a 220%
increased risk for clinically significant depressive symptoms.
Thus, depression is very common in MS, even when compared
with other chronic medical conditions.
How Is Depression in Multiple Sclerosis Treated?

Psychotherapy has been shown to be quite effective in treating
depression in MS. Even when the treatment is brief or offered
over the telephone, it can be very effective (Mohr et al., 2000,
2005). Research has also shown that motivational inter-
viewing that promotes increased physical activity reduces de-
pression in MS (Bombardier et al., 2013). Pharmacologic
interventions in MS have also been shown to be useful in
some patients, though generally not as consistently effective as
psychotherapy (Ehde et al., 2008; Mohr and Goodkin, 1999).
With all these said, interventions for MS work in alleviating
depression in only approximately half of patients, so more
research is necessary to determine what may differentiate
treatment responders from nonresponders. It may be that
factors such as undiagnosed coexisting anxiety or personality
factors complicate treatment for some individuals.
Do Certain Patient Characteristics Increase Risk for
Depression in Multiple Sclerosis?

The existing research on demographic and illness character-
istics in MS presents a very mixed picture. For example, some
studies have shown that females are more at risk than males,
with others finding no association with sex. Some research
indicates that older age increases risk for depression, but
other studies show no relationship with age. Regarding risk
characteristics of the illness, some research shows that greater
MS disability is associated with more depression, but others
find no relationship (Arnett et al., 2008). One possible
explanation of this inconsistency could be the relationship
between physical disability and depression in MS being
moderated by factors such as social support and coping. In
particular, patients with high levels of physical disability who
have better social support and use more adaptive coping
strategies may be less likely to be depressed (Arnett et al.,
2008). Empirical work is still necessary, however, to test such
hypotheses. Patients who have had the disease for a longer
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period of time often report more depression (da Silva et al.,
2011), but other studies show no association (Mattioli et al.,
2011). It may be that the continued variability reported on the
relationship between demographic and illness characteristics is
due, in part, to the inconsistency in the illness itself being
reflected in the change in sample characteristics, scale/measure
selection, as well as a failure to account for moderators or
mediators.
Is Fatigue in Multiple Sclerosis Associated with Depression?

Fatigue is extremely common in MS, with many patients
reporting it as their most debilitating symptom. In a seminal
study, Krupp et al. (1988) found that almost 90% of MS
patients complained of significant fatigue, with over 25% re-
porting fatigue as their most debilitating symptom. Research
since this study has generally supported these findings. Fatigue
has also been shown to affect patients’ ability to continue
working. Smith and Arnett (2005) found that MS patients
identified fatigue as the one symptom that was most respon-
sible for them having to cut back on their work hours. Other
research has shown that fatigue is a key factor in causing
patients to have to stop working entirely. Thus, there are sig-
nificant real-world consequences of fatigue for MS patients.

Most recent research has shown that higher levels of fatigue
are associated with depression in MS (Kale et al., 2010; Koch
et al., 2009; Brown et al., 2009; Arnett et al., 2008). However,
some of this association appears to be driven by the fact that
fatigue is also a symptom of depression. Thus, fatigue may be
associated with depression in MS because typical depression
measures used for MS include fatigue items. Rabinowitz et al.
(2011) found evidence that neurovegetative symptoms of
depression (e.g., concentration problems, sexual dysfunction,
etc.) in MS are more closely associated with fatigue and sleep
disturbance than other depressive symptoms, indicating that
there are methodological difficulties in measuring depression
in MS.
How Can Depression Best Be Measured in Multiple
Sclerosis?

A central problem in measuring depression in MS is that
neurovegetative symptoms of depression overlap with MS
disease symptoms. Common MS disease symptoms include
fatigue, sleep disturbance, concentration problems, sexual
dysfunction, and appetite disturbance; however, all of these
symptoms are also considered neurovegetative symptoms of
depression. As such, MS patients completing a questionnaire
with typical depression items may have elevated scores not
because they are depressed but because they simply have many
disease symptoms. One of the most effective ways of circum-
venting this difficulty has been to give patients depression
questionnaires that do not include any neurovegetative
symptoms of depression. Nyenhuis et al. (1995) developed the
Chicago Multiscale Depression Inventory (CMDI) for just this
purpose. The CMDI has three 14-item scales, with each
measuring a different core domain (mood, negative evaluative,
and neurovegetative) of depression. They proposed that only
the mood subscale be used to assess depression in MS, as it
was most independent of MS disease symptoms. The use of the
Beck Depression Inventory (BDI) – FastScreen (Beck et al.,
2000) – has also been suggested. It only includes mood and
negative evaluative symptoms in a 7-item format and has been
shown to be valid for detecting depression in MS (Benedict
et al., 2003).

An alternative approach to removing any neurovegetative
depression symptom from consideration has been suggested
by Strober and Arnett (2010). Their ‘trunk-and-branch’ model
of depression in MS, rather than disregarding neurovegetative
symptoms entirely, distinguishes between ‘trunk’ symptoms
(common to the medical condition) and ‘branch’ symptoms
(those independent of the medical condition). In their study,
they compared a criterion group of likely depressed MS pa-
tients with a nondepressed MS group and a group of healthy
controls on the BDI (Beck and Steer, 1987). Symptoms that
were endorsed significantly more often by the MS group (de-
pressed and nondepressed combined) compared with healthy
controls were deemed ‘trunk’ symptoms (see Figure 1 – used
with permission). Symptoms that were endorsed significantly
more often by depressed compared with nondepressed MS
patients were deemed ‘branch’ symptoms. Additionally, some
‘trunk’ symptoms that were more severe in the depressed
compared with nondepressed MS group were also considered
core MS depression symptoms. The initial core branch symp-
toms combined with these more severe symptoms comprised
12 items from the original BDI (see Figure 1, used with
permission). These investigators proposed that the 12 items
could be used to provide the most complete assessment
of depression that took into consideration some neuro-
vegetative symptoms. Additional work is currently in progress
to assess the validity of this scale relative to the BDI-FS
and the CMDI mood subscale (Strober and Arnett, under
review).
What Psychosocial and Lifestyle Factors Are Associated with
Depression in Multiple Sclerosis?

There is consistent evidence that MS patients who have less
social support are more likely to be depressed (Gay et al.,
2010; Bambara et al., 2011). Stress also appears to be a risk
factor for depression in MS, but patients with more positive
cognitive schemas are less likely to show depression when
under stress (Beeney and Arnett, 2008). Such findings suggest
the possibility that helping patients develop more positive
cognitive-affective schemas could provide them with a buffer
against the effects of stress on mood.

Coping style appears to be very important in relation to
depression in MS. Patients who use more active and problem-
focused coping strategies in response to stress report less
depression, whereas those who use more avoidant and
emotion-focused approaches report more depression (Arnett
et al., 2008; Brown et al., 2009). Given that coping style
appears modifiable, such findings suggest that patients who
use the more maladaptive avoidant and emotion-focused ap-
proaches could learn to develop more active and problem-
focused strategies through treatment. Patients who engage in
less physical activity are more at risk for depression, but this
relationship appears to be due entirely to disability, such that
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Figure 1 Modified trunk-and-branch model of depression in MS. Reproduced with permission from Strober, L.B., Arnett, P.A., 2010. Assessment
of depression in multiple sclerosis: Development of a “trunk and branch” model. Clinical Neuropsychologist 24, 1146–1166.
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increased disability leads to less physical activity, which in turn
leads to depression (Brown et al., 2009; Suh et al., 2012).
Is Depression Related to Structural and Functional Brain
Findings?

Not surprisingly, MS patients who have evidence of more
structural brain damage report greater depression. In fact, one
study found that nearly 50% of depression in MS was pre-
dicted by various measures of structural brain integrity, in-
cluding lesions, brain atrophy, and the integrity of white
matter tracts (Feinstein et al., 2010; Bakshi et al., 2000). The
brain regions most often found to be compromised in MS
depression are temporal and frontal areas (Arnett et al., 2008;
Feinstein et al., 2010; Kiy et al., 2011; Gold et al., 2010). It is
unclear, however, how such structural damage actually leads to
depression in MS, that is, the mechanism by which this might
occur. It may be that structural changes result in functional
brain changes, which in turn predict depression in MS.

The study by Passamonti et al. (2009) appears to be the
only published investigation that has examined functional
brain activity in relation to depression in MS. They found that
relapsing–remitting MS patients who reported greater de-
pression than a control group showed decreased functional
connectivity between the amygdala and the prefrontal cortex
(PFC) when they performed an emotional matching task. It
may be that such reduced functional connectivity reflects a
disruption in an important affective processing system in the
brain of MS patients early in the disease process, which might
ultimately put them at risk for emotional difficulties such as
depression. Clearly more research is necessary to supplement
this intriguing finding. Feinstein has speculated that “a com-
bination of inflammation, demyelination (hyperintense le-
sions), and atrophy within medial inferior frontal areas would
disconnect neural connectivity” in frontal–subcortical circuits
and lead to depression. The study by Passamonti et al. (2009)
would seem to provide some support for decreased neural
connectivity in such frontal–subcortical circuits in MS patients
who report higher levels of depression than healthy controls.
Still, as yet there is no published study that has empirically
explored such structural/functional brain relationships in MS.
It may be that disrupted connectivity between the amygdala
and PFC increases proneness to depression because there is
less emotional regulation from the PFC of more basic emotion
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regulation systems in the brain (e.g., the amygdala). However,
this is very speculative, and more research is needed to try and
clarify such possible mechanisms. It should also be kept in
mind that decreased connectivity between these systems may
not be a cause of depression, per se, but a result of it.
Anxiety

Anxiety, although known to be highly comorbid with de-
pression, has received less attention in MS research than de-
pression. Most studies have employed self-report measures of
anxiety symptoms, such as the Hospital Anxiety and De-
pression Scale (HADS), as part of a larger assessment of mental
health. Typically, these studies do not focus exclusively on
anxiety. However, enough literature exists from which general
heuristics about anxiety and MS can be drawn.
How Common Is Anxiety in Multiple Sclerosis?

Anxiety symptoms are more common in the MS population
than the general population. The prevalence of clinically ele-
vated anxiety symptoms in an MS population varies, with an
approximate range of 25–54% (Janssens et al., 2003b; Fein-
stein et al., 1999; Bianchi et al., 2014). A large-scale study, with
more than 4000 participants, found that 54% self-reported
symptoms indicative of clinically significant anxiety (Jones
et al., 2012). This figure dropped to 36% in a smaller study
that used structured clinical interviews for anxiety diagnoses
instead of self-report (Galeazzi et al., 2005). Overall anxiety is
highly comorbid with MS. Whether this anxiety is due to
emotions surrounding diagnosis or reactions to loss of func-
tion or is organic in etiology is less well understood. Of note,
anxiety is highly comorbid with depression in other chronic
medical conditions, as well as in depressed individuals more
generally, with rates ranging from 58% to 79% (Newby et al.,
2013).
What Causes Anxiety in Multiple Sclerosis?

A few consistent predictors of anxiety in MS have been iden-
tified. Presence of anxiety in MS is usually associated with
gender, with females being more likely than males to experi-
ence anxiety (Jones et al., 2012; Korostil and Feinstein, 2007;
Feinstein et al., 1999). Anxiety has also been found to gener-
ally associate with certain illness-related variables such as
course type, age at onset, and disability as measured by the
Expanded Disability Status Scale (EDSS). Specifically, it is
more common in patients with a relapsing–remitting course,
younger age at onset, and less disability (EDSSo3) (Beiske
et al., 2008). The disability finding is particularly illuminating,
because it suggests that anxiety, unlike other symptoms of MS,
does not increase linearly with overall disease burden. Other
symptom-related variables found to predict anxiety in MS in-
clude high levels of pain and fatigue and a lifetime diagnosis
of depression (Korostil and Feinstein, 2007). No relationship
between disease-modifying medication and anxiety has been
found (Janssens et al., 2003b; Feinstein et al., 1999; Korostil
and Feinstein, 2007). Similar to depression, high levels of
social stress and low levels of social support are predictive of
anxiety. Additionally, high levels of alcohol abuse and sui-
cidality are associated with anxiety in MS (Korostil and Fein-
stein, 2007). Personality factors are also related to higher
anxiety in MS, including high neuroticism, low extraversion,
low agreeableness, and low conscientiousness (Bruce and
Lynch, 2011; Benedict et al., 2001). Also of note, Benedict et al.
(2001), though not examining anxiety per se, did report that
MS patients had high neuroticism, low extraversion, low
agreeableness, and low conscientiousness compared with
healthy controls. These latter findings stress that sources ex-
ternal to an individual’s disease burden have an effect on
anxiety. These are areas where interventions to abate anxiety
may be most effective.
How Does Anxiety in Multiple Sclerosis Change Over Time?

There is no consensus about the timeline surrounding anxiety
in MS. Some research has found that anxiety is highest fol-
lowing MS diagnosis, suggesting that anxiety is best explained
in MS as reactive as opposed to symptomatic (Bianchi et al.,
2014). However, other studies have not found any relation-
ship between anxiety and disease duration (Beiske et al., 2008;
Feinstein et al., 1999). Such findings suggest that anxiety, like
most MS symptoms, varies across individuals and time. Ac-
cording to research examining newly diagnosed (two years
within diagnosis or less) MS patients, 34% of the sample en-
dorsed clinically significant symptoms of anxiety. In this
sample, a significant relationship between EDSS and anxiety
was also found; individuals with higher EDSS scores (more
disability) endorsed more symptoms of anxiety (Janssens et al.,
2003a). This result contrasted with a large-scale study, which
examined disease durations of all lengths, and found that
those with lower EDSS scores tended to demonstrate the most
anxiety (Jones et al., 2012). A third study found that anxiety
peaks from diagnosis to 30 days post diagnosis, but it tends to
abate over time and remain stable over the next 2 years
(Bianchi et al., 2014). Taken together, these data imply that
individuals often become anxious at time of diagnosis, with
individuals with more symptoms generally experiencing more
anxiety. Over the next couple of years, anxiety tends to abate in
most individuals as perhaps coping mechanisms are estab-
lished and the initial effect of the diagnosis fades. However,
given that in most MS samples anxiety rates are above healthy
population rates, it is evident that anxiety continues to ebb
and flow into the individual MS patient’s life and most likely
varies as a function of pain, fatigue, and coping mechanisms,
among other factors.
Are There Neural Correlates of Anxiety in Multiple
Sclerosis?

Although studies have found brain regions that associate with
depressive symptoms, no such results have been found with
anxiety (Zorzon et al., 2001). This finding further supports the
notion that anxiety in MS is more reactive than organic in
nature, or may be due to neural changes not detectable by
available neuroimaging techniques. Also supporting this hy-
pothesis is that 40% of partners of individuals with newly
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diagnosed MS report clinically significant anxiety (Janssens
et al., 2003a). This figure is very similar to the proportion
of individuals with MS who report anxiety symptoms
(36%) soon after diagnosis. It is possible that approximately
35–40% of any individual learning of an MS diagnosis for
themselves or a loved one experience clinically significant
anxiety.
How Is Anxiety Treated in Multiple Sclerosis?

Regardless of the etiology of anxiety in MS, a startling con-
sensus from research to date is that anxiety is severely under-
treated. One study found that only 34% of individuals who
met clinical criteria for an anxiety disorder had been given a
documented diagnosis. Overall, 28% of individuals in the
same sample who met criteria for an anxiety disorder had
previously been given a diagnosis of an affective disorder. Fi-
nally, this same study revealed that more than half of the
individuals who met criteria for an anxiety disorder were not
being treated (Korostil and Feinstein, 2007). A different re-
search group reported a similar finding; more than 30% of
their sample endorsed clinically significant levels of anxiety
but only approximately 10% of their sample was receiving
treatment for anxiety (Beiske et al., 2008). The undertreatment
of anxiety in MS is problematic, especially when thought of in
the context of depression in MS. Anxiety and depression have
been found to be comorbid in both healthy individuals and
those with MS (Jones et al., 2012; Crawford et al., 2001). This
combination is particularly harmful, with one study finding
that individuals with MS who had comorbid anxiety and de-
pression were more likely to report ideas of self-harm than
individuals with anxiety or depression alone (Feinstein et al.,
1999). In the general population, treatment of anxiety and
depression differs when both disorders are present and often
predicts worse prognosis (Ballenger, 1998). Thus, evaluation
of anxiety, especially in individuals with a diagnosis of de-
pression, is a crucial step in understanding and treating the
emotional symptoms of MS.
Conclusion

As this article has shown, mental health problems are com-
mon in MS, especially depression and anxiety. Both are much
more common in MS than in the general population and are
often undertreated. Although there is a paucity of studies
examining treatment of anxiety in MS, a range of psycho-
pharmacologic and psychotherapy outcome studies suggest
that depression is treatable in MS. Factors such as increased
physical activity and use of active coping strategies in response
to stress have also been shown to reduce depression in MS.
With all this said, it appears that approximately 50% of MS
patients who receive treatment for depression are non-
responders. It may be that those who do not respond well have
undiagnosed comorbid problems (e.g., anxiety and person-
ality disorders) that complicate treatment. Given that there are
clear neuroanatomical underpinnings to depression in MS that
are related to disease activity (e.g., brain atrophy, lesions, etc.),
it may be that a better understanding of the mechanisms of
how these organic factors relate to depression will lead to
more effective depression treatment.
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