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Multiple sclerosis (MS) is a chronic and progres-
sive central nervous system disease characterized
by immune-mediated demyelination and neuronal
damage within the brain, spinal cord, and optic
nerves. While the exact cause of MS is unknown,
it is thought to result from a combination of one or
more environmental triggers and genetic vulnera-
bility [1]. MS is characterized by significant vari-
ability in the type and severity of symptoms, as
well as the pattern and rate of progression.
Individuals with MS experience a constella-
tion of symptoms and co-occurring conditions,
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including sensory problems, cognitive difficul-
ties, weakness, spasticity, paresthesia, pain,
visual disturbance, heat intolerance, fatigue,
bowel/bladder dysfunction, and emotional
changes. However, the specific symptoms and
their severity differ widely among individuals:

A. Key Concepts
1. Diagnosis
Diagnosing MS is challenging: there is
no one test that definitively diagnoses MS,
and many of its symptoms are nonspecific
and/or suggestive of other CNS disorders.

Diagnosis of MS is often based upon the

revised McDonald criteria [2] which

specifies characteristics of the medical
history, neurologic exam, and MRI that
are indicative of MS. Occasionally, other
tests, such as evoked potentials and spinal
fluid analysis, are instrumental in differen-
tiating MS from other conditions. Given
that the individual symptoms experienced
by a person with MS are not unique to MS
specifically, diagnosis also involves ruling
out other potential etiologies.
2. Disease course

MS is conceptualized in terms of four

types of disease course [1]:

a. Relapsing-remitting MS (RRMYS) is the
most common course, affecting an esti-
mated 85 % of people with MS at time of
initial diagnosis. RRMS is characterized
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by distinct attacks or exacerbations of
neurologic symptoms (relapses), fol-
lowed by a return to prior function or
partial recovery (remissions).

. The majority of individuals with RRMS

eventually progress to secondary pro-
gressive MS (SPMS), at which point
their disease may progress with or
without relapses. The prevalence of
this conversion is unknown given the
recent advances in disease manage-
ment, as described below.

. Primary progressive MS (PPMS)

affects approximately 10% of people
with MS and is characterized by steady
progression of neurologic symptoms
from the onset of the disease.

. Progressive-relapsing MS (PRMS) is

the least common disease course and
involves a steady progression of dis-
ease from onset with episodic exacer-
bations (which may or may not result in
some recovery).
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their duration, patients are often pre-
scribed 3-5 day infusions of high-dose
corticosteroids. Alternatives, such as
oral steroids and an injectable gel
(ACTH) are also emerging as alterna-
tives to infused corticosteroids.
4. Symptom management
The remainder of medical treatment
primarily focuses on managing symptoms
and improving health-related quality of
life via a range of interventions, including
medications, behavioral interventions, and
rehabilitation:

a. Medications are available to alleviate
the severity of many MS symptoms,
such as pain, fatigue, and bladder/
bowel dysfunction.

b. Cognitive and behavioral interven-
tions are recommended for the man-
agement of MS symptoms in an effort
to maximize the individual’s ability to
engage in the activities that promote
highest quality of life:

i. Rehabilitation psychology is fre-

Data on the natural history of MS suggest
that at 15 years’ postdiagnosis, approximately
50 % of people will require an assistive device
to walk, and 20 % will require a wheelchair.
However, current disease-modifying thera-
pies are used in an effort to slow the onset of
these symptoms.

3. Management of underlying disease
a. Although there is no cure for MS, a

number of disease-modifying thera-
pies (DMT) are used to decrease dis-

quently consulted to address questions
related to adjustment to disability,
depression, anxiety, cognitive assess-
ment, cognitive rehabilitation, health
behavior change, relationship conflict,
and sexual functioning.

ii. Rehabilitation interventions, such as
physical therapy, occupational therapy,
and speech and language pathology,
are prescribed when there are opportu-
nities to improve or maintain physical
or cognitive functioning.

ease activity and slow progression in
individuals with relapsing forms of
MS. To date, there are no approved
DMTs for PPMS. Current medications
come in three forms (oral, injectable,
infusion,) and each comes with a pro-
file of benefits and side effects. For the
average patient with RRMS, early
intervention with DMTs is associated
with less disability over time relative to
patients who do not take DMTs.

. To combat the inflammatory process

that causes acute relapses and reduce

B. Terminology

1. Exacerbation or relapse
¢ Episode of new symptoms or a worsen-

ing of existing symptoms.

¢ To be considered an exacerbation, the
symptoms must experience a minimum
of 24 h and not occur within 30 days of
a prior attack.

e Severity of exacerbations can vary in
terms of severity, symptoms experi-
ence, and length.

¢ Individuals with MS also experience
pseudo-relapses, which are temporary



worsening of symptoms due to physical
and psychological stressors that resolve
when the stressor is resolved. The vari-
ability in presentation of relapses,
along with the presence of pseudo-
relapses, makes the identification of
relapses difficult.

* Relapses are followed by recovery, but
the individual may or may not return to
his or her prior level of functioning.

2. Lesion

e Hallmark characteristics of MS on
MRI

e Areas where the myelin has been dam-
aged (demyelination)

e May be present in the brain or spinal
cord

e Sometimes quantified in terms of lesion
load, such that individuals with more
lesions are said to have higher lesion load.

3. EDSS

e The Kurtzke Expanded Disability
Status Scale (EDSS) [5] is the most
commonly used measure used to
describe disability in individuals with
MS.

e It has two forms, a provider-adminis-
tered form [3] and a self-report form
[4] which is highly correlated with the
provider-administered form.

e The EDSS is scored on a 0 to 10 ordinal
scale in 0.5 increments, with higher
scores suggestive of greater disability.

¢ Individuals with scores <5.0 are fully
ambulatory.

e Despite its frequent use, the EDSS has
psychometric limitations; for a discussion
of these, see http://www.nationalmsso-
ciety.org/For-Professionals/Researchers/
Resources-for-Researchers/Clinical-
Study-Measures/Functional-Systems-
Scores-(FSS)-and-Expanded-Disab.

4. Other

* For alist of additional terms commonly
used in MS care, see http://www.
nationalmssociety.org/Glossary.
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Importance

e Incidence and prevalence: MS is the most

common acquired neurologic disability found
in young adults [5]. The estimated worldwide
prevalence of MS is more than 2.3 million
people, including more than 400,000 individ-
uals in the USA [1]. MS is more prevalent
among women (2-3 times more prevalent than
in men), Caucasians, and individuals from
northern latitudes [5].

Onset, duration, and lifespan: The onset of
MS is typically between the ages of 20 and 50
years [5], although it also occurs in children
and older adults. As the lifespan of people
with MS is only 5-10 years shorter than
healthy adults [6], the typical person with MS
faces many years of managing the disease and
its effects.

Impact on functioning and quality of life:
Individuals living with MS often must make a
number of lifestyle and behavioral changes to
manage not only the effects of the disease but
also its treatments (e.g., adapting to physical or
cognitive impairments, adhering to disease-
modifying therapies). As a chronic neurologic
condition, many daily activities can be affected
by MS, including physical functioning, activities
of daily living, vocational functioning, role func-
tioning, and leisure pursuits. The course, specific
symptoms, and severity of disease progression
vary considerably between and within individu-
als, making it an unpredictable chronic condition
to manage. Health-related quality of life is sig-
nificantly lower in patients with MS relative to
healthy controls, the general population, and
patients with other chronic diseases such as dia-
betes, hypertension, arthritis, and epilepsy [7].
Financial impact: MS has been associated
with substantial costs to individuals, their
families, and society. As many as two-thirds of
adults with MS are unable to maintain employ-
ment [8]. Uncertainty about the future,
decreased independence, and financial hard-
ship are common [9, 10]. Given that MS often
occurs during child-rearing years, it may
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affect parenting and performance of other
family roles [11]. At a societal level, the eco-
nomic costs attributed to MS in the USA have
been estimated to be as high as $13 billion per
year [9]; costs include both direct costs for
medical care and indirect costs such as lost
wages, lost productivity (including sick leave),
and caregiving costs.

Practical Applications

A. Assessment and management of MS symp-

toms and associated concerns
As with all medical conditions, the bio-
psychosocial model serves as a useful basis
for the assessment and management of MS
symptoms. Individuals with MS present with
a constellation of symptoms that are primar-
ily managed (versus eliminated). Treatment
focuses not only on symptom severity but
also symptom interference with functioning
and quality of life. The following are com-
mon symptoms and associated concerns
experienced by individuals with MS, along
with recommendations for the assessment
and management of those symptoms:
1. Fatigue
As many as 90 % of people with MS
experience persistent fatigue, and

40-60 % report it as their most incapaci-

tating symptom [12]. In MS, fatigue

involves a lack of physical and/or mental
energy; fatigue negatively affect activi-
ties of daily living, participation in val-

ued roles, and quality of life [12].

* Assessment: The severity and impact
can be obtained using a 0—10 numeri-
cal rating scales or by measures such
as the Fatigue Severity Scale [13] and
Modified Fatigue Impact Scale [14].

* Interventions: Medications such as
amantadine  hydrochloride  and
modafinil are sometimes used for
fatigue; evidence of their benefits is
mixed. Rehabilitation approaches
including energy conservation [15],
heat management, and physical activ-
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ity [16] have some evidence for
decreasing fatigue and its negative
impact in MS. Treatment of comor-
bid factors that may exacerbate
fatigue, such as depression or insom-
nia, is also indicated.
2. Pain

Approximately 50-65% of adults

with MS experience chronic pain [17—
19]. Although pain can be widespread, it
is most commonly found as affecting the
legs, hands, and feet. Pain may be mus-
culoskeletal, neuropathic, or both. In
MS, chronic pain has been associated
with poorer health-related quality of life,
including greater interference with daily
activities, vitality, emotional health, and
social functioning [20]. Pain-related
cognitions and coping behaviors and
social variables have been strongly asso-
ciated with pain intensity, physical func-
tioning, and psychological functioning
in MS samples [21]. (Individuals may
experience acute pain, particularly dur-
ing an exacerbation, but the more com-
monly experienced pain in MS is
chronic.)

e Assessment: Pain intensity is typi-
cally measured via 0—10 numeric rat-
ing scales. Pain interference can be
measured simply with a similar 0-10
scale or via the interference scale of
the Brief Pain Inventory [22].
Assessment of potentially modifiable
behaviors impacting pain such as
activity level, pain catastrophizing
(unhelpful thoughts about pain), and
coping skills is also recommended
for treatment planning.

* Intervention: Anticonvulsants such as
gabapentin or pregabalin are com-
monly prescribed for neuropathic pain;
nonsteroidal anti-inflammatory medi-
cations and antidepressants such as
duloxetine may also be used. Behavioral
interventions—including  cognitive
behavioral therapy, hypnosis, and
mindfulness—are recommended to



decrease pain and its negative effects
on functioning, mood, and quality of
life [23].

3. Cognition

Cognitive deficits are observed in
43-70% of individuals with MS [24].
Cognitive problems are variable in pre-
sentation, severity, and impact. Most
commonly, individuals with MS present
with difficulties in attention, learning/
acquisition of new information, speed of
information processing, and executive
functioning; however, there is some
variability in presentation related to MS
disease course [24]. Individuals can
have cognitive impairment in the
absence of or minimal physical disabil-
ity. As with most symptoms of chronic
disease, cognitive concerns are often
noted when symptoms begin to interfere
with functioning, often in the work,
school, or home setting.

* Assessment: Historically, the pri-
mary modality for assessment has
been the comprehensive neuropsy-
chological evaluation, which focuses
on functioning across commonly
effected cognitive domains (e.g.,
memory, processing speed, atten-
tion), as well as the intelligence, aca-
demic achievement, and personality
domains. More recently, MS-focused
researchers have focused efforts on
shorter batteries, such as the Minimal
Assessment for Cognitive
Functioning in MS [25] that focuses
specifically on processing speed,
working memory, learning and mem-
ory, executive function, visual-spatial
processing, and word retrieval.

e Interventions. The most common
interventions for areas of cognitive
weakness focus on the identification
and implementation of compensa-
tory strategies to accommodate defi-
cits in the context of the patient’s life
(e.g., memory notebooks, organiza-
tion systems, reminder prompts).
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Recent preliminary evidence sug-
gests certain skill training practices
(teaching imagery and story context)
may also improve deficits in memory
[26]. Such “cognitive rehabilitation”
interventions are most commonly
provided by rehabilitation psycholo-
gists, neuropsychologists, or spe-
cially  trained  speech-language
pathologists.

4. Depression

The lifetime prevalence of concurrent
depressive disorders and MS is 25-50 %
and 2-3 times that of the general popula-
tion and other chronic diseases [27].
Biologic (e.g., brain pathology, immu-
nologic) and psychosocial (e.g., stress-
ors) factors contribute to depression
[28]. Major depression is associated
with fatigue, poorer neuropsychological
functioning, pain, lower quality of life,
vocational disruption, social disruption,
poorer health, and possibly greater dis-
ease progression [29]. Depression is too
often underdiagnosed and undertreated
in MS mood [30].

e Assessment. Ideally, all patients with
MS should be routinely screened for
depression as part of their specialty
or primary care. Screening measures
validated for use in MS include the
Patient Health Questionnaire-9 [31],
Hospital Anxiety and Depression
Scale, and the Beck Fast Screen for
Medically Il Patients. No one mea-
sure is clearly superior to the others,
however [32].

* Interventions. Multimodal treatment
is typically recommended, particu-
larly for moderate or severe depres-
sive episodes [28]. Antidepressants
are commonly used and presumed to
be beneficial, although they lack evi-
dence refuting or supporting their use
in MS [33]. Research supports the
use of cognitive behavioral therapy
delivered in person or by phone in
people with MS and depression [33].
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Other behavioral interventions used
for treating depression in other popu-
lations (e.g., behavioral activation,
mindfulness-based interventions,
acceptance, and commitment ther-
apy) have not been studied in MS
depression but merit consideration in
treatment planning.

5. Anxiety

Anxiety disorders are present in as
high as 40% of individuals with MS
[34]. and may take many forms, includ-
ing generalized anxiety disorder, health-
related anxiety, or injection phobias. In
MS, in particular, anxiety often centers
around the uncertainty that is central to
the condition, as the perceived uncon-
trollability often becomes a focus for
worry. The implications of anxiety are
significant, as anxiety has been associ-
ated with poorer medication adherence
[35], higher pain intensity and interfer-
ence [36, 37], lower quality of life [38],
and suicidal intent [34].

* Assessment. Measures such as the
HADS-A and the GAD-7 are vali-
dated measures of anxiety symptoms
in MS [39, 40]. More formal mea-
sures, such as the SCID or MINI, are
available to provide diagnostic assis-
tance. Clinical interviews are effec-
tive in identifying the cognitive,
behavioral, and physiologic corre-
lates of anxiety.

* Interventions. There are a number of
effective anxiety interventions that
are well known to mental health pro-
fessionals, but relatively little has
been done to evaluate these interven-
tions for anxiety experienced by indi-
viduals with MS. Commonly used
interventions include cognitive behav-
ioral therapy, exposure therapy, and
acceptance and commitment therapy.

In some cases, medication may also
be helpful.

6. Adherence to DMTs

Despite the importance of DMTs in
slowing MS progression, nearly one-half
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of individuals who begin a course of

DMT discontinue at some time, and over-

all past-month adherence has been esti-

mated atroughly 75 % [41,42]. Numerous
medical and psychosocial factors, includ-
ing side effects, depression, social sup-
port, perceptions of medication efficacy,
and cognitive difficulties impact adher-

ence over time [35, 43-45].

e Assessment. Self-report of missed
doses over a fixed time period retro-
spectively or with medication diaries,
electronic pill container devices, or
administrative reviews of pharmacy
data.

e Intervention. Motivational inter-
viewing and care coordination pro-
moting self-management have been
shown to improve adherence over
time [46, 47].

. Exercise/Activity

Levels of physical activity among
individuals with MS are generally low
[48]. However, mounting evidence sug-
gests that physical activity has substan-
tial benefits for individuals with MS,
including improvements in physical
health (e.g., strength, balance, endur-
ance, and ambulation) [49, 50] and men-
tal health (e.g., fatigue, depression, and
quahty of life) [51-53].

Assessment. Exercise testing (e.g.,

VO2 max), physical activity monitor-

ing (e.g., accelerometer), global func-

tional tests (6 min walk), and
self-report (e.g., 7-day physical activ-
ity recall).

e Intervention. Group-based exercise
programs and individual counseling
delivered in person [52], via telephone
[51], or with web-based education
support [54] have all demonstrated
improvements in physical activity
levels and corresponding physical and
mental health outcomes.

. Alcohol use

Current rates of hazardous alcohol
use among individuals with MS typi-
cally range from 14 to 18% [55, 56].



Hazardous consumption may compound

MS-related disability by impairing

sleep, exacerbating fatigue and cognitive

difficulties [57, 58], and contributing to
depression, anxiety, and suicidal ide-

ation [55, 59].

e Assessment. Assessment typically
addresses use and use-related prob-
lems. The Alcohol Use Disorders
Identification Test (AUDIT) is one of
the many brief and well-validated
options [60].

e Intervention.  Individual  brief
advice, cognitive behavioral therapy,
motivational interviewing and group-
based cognitive behavioral treatment,
and 12-step programs as well as phar-
macologic interventions including
acamprosate, naltrexone, and disulfi-
ram under supervision have all been
shown to reduce hazardous alcohol
use [61]. Little is known about the
efficacy of specific interventions
among individuals with MS.

. Smoking
Current rates of smoking among

individuals with MS typically range

from 18 to 36% [62]. In addition to
being the leading cause of preventable
death among the US population in gen-
eral [62], smoking also provides spe-
cific challenges for individuals with

MS. Smoking is associated with a

greater likelihood of developing MS

[63]—possibly even by second-hand

exposure [64]—disease progression

[65, 66], increased CNS lesion activity,

and in some studies increased disability

over time [42, 66].

* Assessment. Current use. Readiness
to quit. Past quit attempts.
Dependence [60].

e Intervention. Brief advice during a
medical appointment (5 or 10 min),
motivational interviewing, nicotine
replacement therapy, tobacco quit
lines, and smoking cessation classes
have all been shown to reduce
smoking [67]. Little is known about
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the relative effectiveness of smoking
cessation interventions among indi-
viduals with MS.

10. Additional important symptoms and
concerns

e Sleep disorders, as well as sleep
interrupted due to disruptive
symptoms, are more common in MS
than in the general population and
warrant assessment and treatment.

e Common changes in physical func-
tioning and sensation include sen-
sory changes (e.g., numbness or
tingling, heat sensitivity), spasticity
(e.g., involuntary muscle contrac-
tions, stiffness), weakness (neuro-
logic and deconditioning), mobility
impairment, and falls.

* A high percentage of patients experi-
ence bowel and/or bladder dysfunc-
tion (retention or incontinence), as
well as disrupted sexual function-
ing, all of which may be underre-
ported due to embarrassment, but all
of which can be highly interfering
with quality of life

e In a portion of patients, visual
changes, including changes in visual
perception, may occur

* As MS often presents during the prime
years of employment, childbearing,
and family/relationship building, it is
common for patients to have concerns
in one or more of these areas

e While onset of MS symptoms most
commonly occurs in early to middle
adulthood, an estimated 2-5% of
individuals with MS have an onset of
symptoms prior to age 18. According
to the National MS Society, most
individuals with pediatric MS have
relapsing-remitting disease course.
Given the relatively low prevalence
and difficulty distinguishing pediatric
MS from other childhood medical
conditions, research on pediatric MS
is relatively sparse; more research is
needed to understand prognosis and
treatment for this subpopulation.
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Tips

. Focus on improved management of symptoms
and reduced interference. MS is largely a
disease that requires effective management of
multiple symptoms, as opposed to a focus on
the elimination of symptoms.

. Acknowledge the discomfort associated with
uncertainty. A hallmark symptom of MS is the
constant presence of uncertainty regarding prog-
nosis, progression of symptoms, and impact on
quality of life. Patients can learn to cope effec-
tively with the presence of uncertainty, but it is a
source of discomfort for most patients.

. Normalize fears of disability. Patients often
have fears of increased disability, including
requiring a wheelchair for ambulation, given
the progressive nature of MS. This is a real,
understandable, and common fear of individu-
als with MS.

. Utilize community resources. A positive for
individuals with MS is that there is a strong
support network provided by national organi-
zations, including the National MS Society
(NMSS). They provide opportunities for
community support, assistance with case man-
agement, and reliable educational resources
about MS.
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