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Depression in epilepsy, migraine,
and multiple sclerosis
Epidemiology and how to screen for it
Nathalie Jetté, MD, MSc; Farnaz Amoozegar, MD, MSc; Scott B. Patten, MD, PhD

Abstract
Purpose of review: To provide an overview of the ep-
idemiology of depression in chronic neurologic condi-
tions that can affect individuals throughout the
lifespan (epilepsy, migraine, multiple sclerosis [MS])
and examine depression screening tools for adults
with these conditions. Recent findings: Depression
is common in neurologic conditions and can be associ-
ated with lower quality of life, higher health resource
utilization, and poor adherence to treatment. It affects
around 20%–30% of those with epilepsy, migraine,
and MS, and evidence for a bidirectional association
exists for each of these conditions. Depression
screening tools generally perform well in neurologic
conditions, but are not without limitations. Summary:
Depression is a major contributor to poor outcomes
in epilepsy, migraine, and MS. Although psychiatric
resources are scarce globally, this is no reason to ig-
nore depression in neurologic conditions. Depression
screening tools are available in neurology and should be considered in clinical practice.
Neurol Clin Pract 2017;7:118–127

T
heburden of depression and neurologic conditions is considerable and their comorbid
existence is challenging. Depressive disorders are a leading contributor to the global
burden of disease.1 The most common form is major depressive disorder (MDD),
which is characterized by persistently diminished mood or loss of interest or pleasure

present most of the time, nearly every day for 2 weeks, along with additional depressive
symptoms (table 1).2 Similarly to depressive disorders, the burden of neurologic disorders is
substantial in part because most neurologic conditions are chronic, can develop at any time in
one’s, life and few are curable. Furthermore, depression is a common comorbidity in most
neurologic disorders. A recent large-scale population-based study found a prevalence of depres-
sion ranging from 18% to 30%, depending on the neurologic condition in question.3 An
analysis of this dataset confirmed high frequencies of suicidal ideation in association with
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depression in these populations.4 Depression can magnify neurologic symptoms, diminish ad-
herence to medical management, reduce quality of life, and interfere with self-management.5–7

Depression is often undiagnosed and undertreated in the general
population and in those with neurologic conditions
Depression is a stigmatized condition and as a result, people with depression may be reticent to
disclose their symptoms. In the general population, studies have consistently reported that a large
proportion of people with depressive disorders do not seek help and among those who do, treat-
ment is often inadequate.8 In neurologic settings, they may also be uncertain of the appropri-
ateness of raising emotional concerns with neurologists or staff. Indeed, depression is often
undertreated or undetected in neurologic conditions. For example, in a recent Canadian study,
70% of individuals with epilepsy who had depression were not receiving treatment for it.9 Yet
there are brief and freely available validated instruments to screen for depression in those with
epilepsy, migraine, and multiple sclerosis (MS). In public health applications, screening seeks to
identify cases of disease at a preclinical stage, and can improve outcomes if earlier intervention
leads to better outcomes. In clinical settings, screening has a broader meaning. It usually implies
the application of a measurement strategy either for earlier detection or to detect unknown cases
(case-finding) or symptomatic (e.g., poorly managed) cases.

In this narrative review, we examine the epidemiology of depression in 3 chronic neurologic
conditions—epilepsy, migraine, and MS—that can develop at any time in one’s life. We also
present various estimates throughout the article, depending on the study cited, including (1)
prevalence (or point prevalence)—the proportion of individuals affected by a condition at
a particular point in time; (2) annual prevalence—the proportion of individuals affected by
a condition annually; (3) 1-year prevalence—the proportion of individuals affected by a con-
dition over a 1-year period, and (4) crude prevalence—the proportion of individuals affected
by a condition at a particular point in time not taking into account adjustment for age or sex
(or other important variables that could influence the estimate).

Table 1 Symptoms required (at least 5) for the diagnosis of a major depressive episode, in
addition to depressed mood or diminished interest2

Depressed mood

Loss of interest or pleasure in all or most activities

Significant unintentional weight loss or gain (or changes in appetite)

Insomnia or sleeping too much

Psychomotor agitation or retardation (noticed by others)

Fatigue or loss of energy

Feelings of worthlessness or excessive or inappropriate guilt

Diminished ability to think or concentrate, or indecisiveness

Recurrent thoughts of death, recurrent suicidal ideation, suicide attempt, or specific plan for
committing suicide

Most of the above symptoms must be present most of the day, nearly every day. Major depressive
disorder requires at least 2 major depressive episodes.

Depression is a stigmatized condition and as
a result, people with depression may be
reticent to disclose their symptoms.
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In this article, we also discuss the strengths and limitations of screening for depression and
the use of specific screening instruments for adults with neurologic conditions, including ep-
ilepsy, migraine, and MS.

The epidemiology of depression in epilepsy
The prevalence of active depression in epilepsy was previously examined in a systematic review
of population-based studies, and ranged between 13.2% and 36.5%, with a pooled estimate of
24.1%.10 Those with epilepsy had nearly 3 times the odds of having depression compared to
those without epilepsy.10 Estimates were slightly higher in studies based on self-report than in
studies using validated depression scales or administrative data. Regardless of the source or
method of ascertainment use to detect depression, depression was consistently higher in
epilepsy than in the general population.

There are a number of studies that demonstrate a bidirectional relationship between epilepsy
and depression (i.e., epilepsy is associated with depression, and depression is associated with epi-
lepsy), some of which were described in a recent review.11 As in the studies described in the prior
paragraph, depression is associated with incident epilepsy and epilepsy with incident depression,
regardless of the source or methods of ascertainment used to identify either condition.11

Risk factors for depression in epilepsy have been poorly investigated, as shown in a recent
systematic review on the topic in community-based epilepsy cohorts.12 The authors found
that most studies do not adequately assess risk factors for depression in epilepsy. Surprisingly,
the only possible risk factors identified were sociodemographic factors (e.g., female sex, age,
socioeconomic status, relationship status, ethnicity) rather than epilepsy-related factors, and
even those were uncertain and not consistently reported as they have been in the general
population or other chronic diseases.12 A more recent cross-sectional study by the same
authors confirmed that in general, risk factors for epilepsy are similar to those found in
the general population, with minimal if any evidence for disease-specific risk factors for
depression in persons with epilepsy.13

Screening for depression in epilepsy
Although there are no evidence-based guidelines on the diagnosis and management of depres-
sion in epilepsy, consensus and expert-based statements recommend screening for depression in
epilepsy annually, though some experts express concerns about the possible resource implica-
tions of screening everyone.14 On the other hand, depression in epilepsy is associated with
poor outcomes including lower quality of life, poor adherence to treatment, and higher health
care utilization.7,15,16 Depression is also strongly associated with suicidal ideation.4 In a recent
study, the adjusted odds of suicidal ideation were 21, 14, and 21 for patients with epilepsy,
migraine, or MS, respectively, if they had depression.4

We recently completed a systematic review examining the validity of depression screening
tools in persons with epilepsy.17 Out of more than 16,000 abstracts screened in any language,
38 articles met all eligibility criteria, and 16 screening tools were studied in children and
adults in 13 languages including Arabic, Chinese, Danish, English, French, German, Greek,
Italian, Japanese, Korean, Portuguese, Spanish, and Serbian (table 2).17 Although study
quality varied between studies, in general, all of the tools performed relatively well, often
with sensitivity, specificity, and positive predictive values that were greater than 80%, but
lower negative predictive values (around 50%–60%). The depression screening tool that was
most commonly validated in persons with epilepsy was the Neurological Disorders Depres-
sion Inventory for Epilepsy (NDDI-E), i.e., 26 studies.17 Currently, the NDDI-E seems most
practical as it is publicly available, free to use, easy to score, and available in many languages.
However, it has not been validated in the general population, as has the Patient Health
Questionnaire–9 (PHQ-9), which is also available in the public domain and has been vali-
dated in both the general population and in persons with epilepsy. Ultimately the best tool
will be targeted to the setting in which it is used based on resource availability and ease of use
for clinical personnel.
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The epidemiology of depression in migraine
A meta-analysis conducted in 2011 analyzed 12 original studies assessing the prevalence of de-
pression in individuals with and without migraine.18 Prevalence estimates of depression ranged
from 8.6% to 47.9% in those with migraine and 3.4% to 24.4% in those without migraine.18

Having migraine was associated with more than 2 times the odds of having depression (odds
ratio [OR] 2.2, 95% confidence interval [CI] 2.0–2.3). A Canadian population-based study
found that the 1-year prevalence of depression in the total study sample (n 5 131, 535) was
7.4% (95% CI 7.2–7.6).19 The prevalence of reported migraine was 9.4% (95% CI 9.2–9.7).
Individuals with migraine had a 1-year prevalence of 17.6% (95% CI 16.6–18.6) for de-
pression, a 2.6 times greater prevalence compared to those without migraine.19

It has also been shown that the association of migraine and depression is stronger in those who
have migraine with aura,20–22 and in those with chronic or daily headache.23,24 One large study
found that in patients with frequent disabling migraines, the odds of depression was over 30
times higher (OR 31.8, 95% CI 12.9–78.5) as compared to patients with episodic headaches.24

A population-based study found that patients who were widowed, separated, divorced, or in
a lower income category were more likely to have coexisting migraine and depression.25 In
addition to the above risk factors, childhood adversities, previous depression, and female sex all
increase the likelihood of developing frequent or severe headaches as an adult.26

In several longitudinal studies, it has been observed that the temporal association between
migraine and depression is bidirectional, i.e., either condition can develop first and increases
the odds of the other condition developing later.20,27–29 However, a recent retrospective cohort
study using 12 years of follow-up data from the Canadian National Population Health Survey
indicated that migraine occurs first, followed later by depression.30 Long-term prospective
studies are needed to clarify this directionality more definitively.

Table 2 Depression screening tools validated in adults with epilepsy17

Tool Languages
Publicly
available

ASR English No

BDI (and related versions) English, German No

CES-D English Yes

ET (and related versions) English Yes

HADS (and related versions) Arabic, English, Portuguese No

HAMD (and related scales) English, Italian Yes

Mbewe et al. 10-item screening tool English No

MDI English No

MMP1 scale 2 English No

NDDI-E Arabic, Chinese, Danish, English, French,
German, Greek, Italian, Japanese, Korean,
Portuguese, Spanish, Serbian

Yes

PHQ-9 and PHQ-2 English Yes

WHO-5 English No

Young adult questionnaire for
psychiatric disorders

English No

Abbreviations: ASR 5 Adult Self-Report; BDI 5 Beck Depression Inventory; CES-D 5 Center for
Epidemiologic Studies Depression Scale; ET 5 Emotional Thermometer; HADS 5 Hospital Anxiety
and Depression Scale; HAMD 5 Hamilton Rating Scale for Depression; MDI 5 Major Depression
Inventory; MMPI 5 Minnesota Multiphasic Personality Inventory; NDDI-E 5 Neurological Disorders
Depression Inventory for Epilepsy; PHQ 5 Patient Health Questionnaire.
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Screening for depression in migraine
Despite the considerable comorbidity of depression and migraine, there are no guidelines to
indicate which patients should be screened, which screening instruments are best to use, or
how often screening should be performed.31 Some authors believe that formal screening tools
should be used in patients with chronic headaches, those refractory to standard migraine
therapies, and those referred to subspecialty headache clinics.31 Depression screening tools in
patients with migraine, similar to those with other neurologic conditions, have limitations,
including false-positive or false-negative results, symptoms that can be present in both dis-
orders, and the need for confirmation of the diagnosis by a physician.

The most appropriate tool to screen for depression in migraine patients has not yet been
determined. The PHQ-9 and Hospital Anxiety and Depression Scale (HADS) are commonly
used in migraine studies because they are simple and quick to administer in outpatient settings.
Other tools commonly used in migraine studies are the Beck Depression Inventory and Ham-
ilton Depression Rating Scale. In general, these instruments have been validated in a number of
different populations,32–35 but not specifically in the setting of migraine, with the exception of
one study assessing the PHQ-9.36

The PHQ-9 is a self-administered scale containing 9 questions based on DSM-IV criteria. It
can be scored by summating the points for each question or using a diagnostic algorithm. In the
summation method, each of the 9 questions is scored from 0 to 3, for a total range of scores of
0–27. Once a total score is obtained, a cutoff point is selected. Those scoring above the cutoff
point are qualified as having depression and those below the cutoff are qualified as not having
depression.34 A meta-analysis performed in 2012 showed that the PHQ-9 had acceptable
diagnostic accuracy for diagnosing depression for cutoff scores of 8–11 across a variety of
settings.34 A study performed in Korea assessed 132 migraine patients and found an accept-
able sensitivity (79.5%) and specificity (81.7%) at a cutpoint of 7 when assessing the PHQ-9
against the Mini International Neuropsychiatric Interview–Plus version 5.0.0, which served as
the gold standard in this study.36 This indicates that different cutpoints may need to be
considered for patients with migraine as compared to the general population. In addition, this
study found that the PHQ-2, which is a validated but shorter self-administered scale, using
the first 2 questions of the PHQ-9,37 may also be useful as a screening tool in migraine.

The epidemiology of depression in MS
The prevalence of depression in MS depends on how it is defined. Many studies have used
symptom rating scales, assigning a cutpoint to screen for clinically important levels of depres-
sion. These studies have reported that approximately 20%–40% of people with MS in clinical
settings are depressed.38–42 A recent national survey conducted in Canada using the PHQ-9
reported a depression point prevalence of 26% in patients with MS in the general popula-
tion.43 The non-MS population prevalence in the general population, using a cutoff score of
.10 for cases of depression, is 8.4% in Canada.44

Other studies have assessed major depressive episode using semi-structured diagnostic
instruments. Rather than producing symptom ratings, these interviews apply diagnostic criteria
to identify depressive disorders, as opposed to elevated symptoms. Studies using such instru-
ments have reported MDD prevalence estimates between 17% and 50%.45–48 It is important
to note that MDD criteria identify people who experience recurrent episodes of depression,
and do not imply the presence of depressive symptoms at a particular point in time. Annual
prevalence, a type of period prevalence, has also been investigated and was 15.7% in one
population-based study.49

Some studies have used validated case definitions based on administrative data sources (data col-
lected for administrative purposes, such as hospitalization and physician billing data) to assess prev-
alence. Using population-based administrative health data, Marrie et al.50 found a crude prevalence
of depression of 20.1% in a sample of 44,452 people with MS, which was contrasted against
a prevalence of 11.9% in an otherwise comparable general population sample. The prevalence of
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bipolar disorder is also elevated in MS,46,51 an estimate based on administrative data being 4.7% in
MS, more than twice that of the general population.50 Carta et al.52 has reported that this
association is evident across the spectrum of bipolar disorders, including cyclothymia.

Screening for depression in MS
There is a consensus that depression is underdetected in MS, so consensus statements often recom-
mended screening.53,54 However, one study that attempted to implement screening and an
associated evidence-based intervention in MS clinic settings was disappointing.55 In this study,
of 60 patients who screened positively for depression, 32 declined participation in a management
program for their depression, either because they did not consider themselves depressed or because
they were receiving treatment that they were satisfied with. Similarly, a study that identified 349
patients with positive screens on the Center for Epidemiologic Studies Depression Scale during its
recruitment found that nearly one third of them later needed to be excluded because they were
already taking antidepressants.56 When combined with other reasons for exclusion, the trial
enrolled only 42 participants. Formal screening can be problematic in busy neurologic settings
unless systems are in place to obtain, score, and store the ratings. Also, screening is only useful if
systems are in place to initiate next steps—usually a referral for additional assessment.

There has been much concern that standard screening instruments may not be valid in MS
populations. Cognitive deficits and fatigue are both overlapping symptoms of MS and depres-
sion. Generally, scales that minimize physical symptoms, such as the HADS, the Beck Depres-
sion Inventory, or the Beck Fast Screen, have been favored in the MS literature, apparently due
to this concern. However, this may actually discourage screening since these scales are copy-
righted and their application requires licensing fees. Also, nonspecificity when depression rating
scales are used in this population has not been confirmed empirically. A study that compared
the public domain PHQ-9 to the HADS in MS failed to find evidence that the HADS is better
in terms of its diagnostic validity.57 As none of these scales are diagnostic measures, decisions
about treatment should be based on clinical assessment of those screening positive. These is
currently no evidence that any specific scale is a superior predictor of treatment outcomes.

There are challenges to screening that go beyond valid measurement. For example, a large pro-
portion of people with MS take antidepressants,58 such that many positive screens in clinical
settings often represent inadequate outcomes of treatment rather than detection of depression.
Also, adjustment disorders (e.g., at illness onset or the stress associated with MS attacks) may
produce false-positive results. Low recruitment into a postscreening treatment trial indicates that
screen-positive participants are not always eager to pursue additional assessment and treatment.56

There is currently insufficient evidence to recommend routine formal screening for depres-
sion in MS, and pros (better detection) and cons (such as logistics and influence on resources)
need to be carefully considered in settings that are considering its implementation. Informal
approaches such as using the first 2 items of the PHQ-9, the PHQ-2,37 asked verbally during
clinical interactions can be surprisingly accurate as a case-finding strategy57,59 and may assist
with the detection of depression in this population.

Summary, gaps, and future directions
It is clear that depression is associated with epilepsy, migraine, and MS and that the presence of
these comorbid conditions influences outcomes negatively in these populations. What is less

The implementation of depression screening
tools in routine neurologic care will depend on
strong information systems and coordination of
the follow-up.
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certain is whether there are risk factors that are consistently pre-
dictive of depression in these populations that can be targeted. If
such factors are identified, primary prevention may be possible in
the future. For the time being, better detection offers the possi-
bility of better management and improved outcomes. Of course,
better detection in the absence of better management will not be
an effective strategy. Consequently, integration of mental health
and neurologic services should be a priority.

Depression screening tools are imperfect, can be falsely pos-
itive (e.g., fatigue due to the MS or due to antiepileptic medica-
tion side effects in those with epilepsy), and require resources for
implementation and for these reasons, their use is uncommon.
However, despite some limitations, they provide an opportunity
for health care providers to begin exploring the possibility that
depression may be present in their patients with epilepsy, mi-
graine, and MS. The implementation of depression screening
tools in routine neurologic care will depend on strong informa-
tion systems and coordination of the follow-up. Randomized
controlled trials of formal screening interventions should be
conducted to confirm that this strategy is efficacious and cost-
effective. Informal screening measures, including the selective
use of instruments and interview questions during clinical inter-
actions, can be considered an element of good clinical care.

The management of depression is beyond the scope of this article; however, there is
a general paucity of high-quality randomized controlled trials of depression treatment in
these conditions. For example, in MS, a Cochrane Review found only 2 small low-
quality trials of antidepressant treatment (total n 5 70)60 and a recent guideline found
only weak evidence for a single antidepressant treatment: telephone-administered cogni-
tive behavioral therapy.54 A less restrictive systematic review found evidence of efficacy
both for psychological and pharmacologic treatments.61 This is not unique to depression.
Clinical trials of treatments for nonpsychiatric comorbidities are also uncommon. How-
ever, this does not provide evidence of a lack of efficacy. In clinical practice, offering
standard evidence-based management for depression is usually a more acceptable option
than withholding treatment due to uncertainties about generalizability to these popula-
tions. Hopefully, over time, the optimal ways to manage depression in persons with
neurologic conditions will be identified. It is likely that the optimal treatment protocols
will have similarities to standard depression treatment, since many nonspecific aspects of
depression (e.g., coping with threats, stressors, and losses, addressing destructive cognitive
and behavioral aspects of depression) are likely to be relevant. However, these conditions
are also all diseases of the CNS and optimal management of depression is likely also to
depend on integrated pathophysiologic and specific clinical connections between these
problems. In the meantime, a multipronged approach may be considered (e.g., online
educational tools, self-management, counseling, medications) and should be guided using
a personalized approach.
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