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ABSTRACT

Multiple sclerosis (MS) is a chronic autoimmune
inflammatory disease of the central nervous sys-
tem, leading to neurodegeneration and mani-
festing as a variety of symptoms. These can
include ‘‘invisible’’ symptoms, not externally
evident to others, such as fatigue, mood disor-
ders, cognitive impairments, pain, bladder/
bowel dysfunction, sexual dysfunction, and
vision changes. Invisible symptoms are highly

prevalent in people living with MS, with multi-
factorial etiology and potential to impact the
disease course. Patient experiences of these
symptoms include both physical and psychoso-
cial elements, which when unaddressed nega-
tively influence many aspects of quality of life
and perception of health. Despite the high
impact on patient lives, gaps persist in awareness
and management of these hidden symptoms.
The healthcare provider and patient author
experiences brought together here serve to raise
the profile of invisible symptoms and review
strategies for a team-based approach to compre-
hensive MS care. We summarize the current lit-
erature regarding the prevalence and etiology of
invisible symptoms to convey the high likeli-
hood that a person living with MS will contend
with one or more of these concerns. We then
explore how open communication between
people livingwithMSand their care team, stigma
mitigation, and shared decision-making are key
to comprehensive management of invisible
symptoms. We recommend validated screening
tools and technological advancements that may
be incorporated into MS care to regularly moni-
tor these symptoms, offering insight into how
healthcare providers can both educate and listen
to patients, with the goal of improved patient
quality of life. By pairing clinical knowledgewith
an understanding and consideration of the
patient perspective, providerswill be equipped to
foster a patient-centered dialogue that encour-
ages shared decision-making.
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People living with MS often experience ‘invisible symptoms’— symptoms 
which are not easily visible to others. These most frequently include:

Comprehensive Approach to 
Management of Multiple Sclerosis: 

Addressing Invisible Symptoms–A Narrative Review
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What are the invisible symptoms of MS?

What can you do to manage invisible symptoms?

The authors of this work include people living with MS and 
healthcare providers, working towards a common goal of 

raising awareness of the invisible symptoms of MS
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Preventative visits with 
primary care provider
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psychosocial well-being
• Nurture relationships that 

support personal, spiritual, 
and emotional aspects of life

• Join peer support group(s) 
to normalize life 
with MS

Self-empowered choices which support health
• Learn about invisible symptoms 
• Maintain a nutritious diet 
• Incorporate exercise/mindful movement into routine
• Quit smoking and limit sugary foods

How can patients work together with providers 
to detect and monitor invisible symptoms?

Tell your MS care 
providers about all 
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Discuss the 
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screening tools 

Actively engage 
with your provider 

at all stages of care
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Key Summary Points

People living with multiple sclerosis (MS)
experience many ‘‘invisible symptoms,’’
which are not uniformly recognized and
addressed.

Invisible symptoms contribute to poorer
quality of life for people living with MS
due to their physical and psychosocial
consequences.

Invisible symptoms can be assessed by
incorporating screening tools into routine
MS care and managed with both
pharmacotherapy and alternative
approaches.

Providers can empower people living with
MS by open communication, efforts to
mitigate stigma, and encouraging
participation in shared decision-making
for optimal outcomes.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, graphical plain
language summary, and video abstract, to
facilitate understanding of the article. To view
digital features for this article go to https://doi.
org/10.6084/m9.figshare.14141120.

INTRODUCTION

Multiple sclerosis (MS) is a chronic autoimmune
disease of the central nervous system (CNS) in
which the immune system attacks myelin
sheaths, the insulating layer that forms around
the nerves of the CNS, leading to the accumu-
lation of nerve damage over time [1]. This
neurodegeneration can lead to a variety of

clinical symptoms that can vary from patient to
patient. People living with MS and their care
teams are generally well-versed in the symp-
toms of MS that are easily seen externally, such
as difficulty walking, muscle spasms, or weak-
ness. However, people living with MS experi-
ence many symptoms outside of obvious
disability or other visible signs, which have
been described as ‘‘invisible’’ symptoms due to
their lack of external physical indicators. Com-
monly reported invisible symptoms can
include, but are not limited to, fatigue, mood
changes, cognitive changes, physical and emo-
tional pain, spasticity, bowel/bladder dysfunc-
tion, sexual dysfunction, and vision changes
[2, 3].

Invisible symptoms are common among
people living with MS and may have a signifi-
cant impact on their mental health, social roles/
interactions, employment, daily living, and
quality of life (QoL) [3]. They may also con-
tribute more to patients’ perception of their
health than visible symptoms of MS, and may
cause reductions in QoL independent of
Expanded Disability Status Scale (EDSS) and
magnetic resonance imaging (MRI) changes
[2, 4–7]. Despite their impact on QoL and high
prevalence amongst people living with MS,
awareness of these invisible symptoms remains
low. Many people living with MS find that their
invisible symptoms are dismissed by others,
including family, colleagues, and healthcare
providers (HCPs), because they visibly appear
healthy [3]. Additionally, people living with MS
may find certain invisible symptoms difficult to
discuss with their provider, which can further
hinder appropriate assessment and treatment of
invisible symptoms [7–11]. When unaddressed,
some symptoms may exacerbate one another
and/or disease progression; for example,
undertreated mental health conditions have
been associated with disability progression [12].
In order to more consistently address invisible
symptoms, new programs, such as the Multiple
Sclerosis Partners Advancing Technology and
Health Solutions (MS PATHS) program, hope to
use technological advancements to capture
information on invisible symptoms in routine
MS care and subsequently provide standardized
data across institutions to better inform
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research [13, 14]. To further support compre-
hensive MS care and improve QoL for patients,
there is a need to raise awareness of invisible
symptoms [15, 16].

To begin addressing this need, this review
draws on expertise and perspectives from clini-
cal practice and the experience of our two
patient authors, Cherie Binns RN, MSCN, and

Keisha Currie MRC, CRC. Cherie Binns is a
Registered Nurse (RN) and is also a Multiple
Sclerosis Certified Nurse (MSCN); she was diag-
nosed with MS in 1994. Keisha Currie has a
master’s degree in rehabilitation counseling
(MRC), is a Certified Rehabilitation Counselor
(CRC), and was diagnosed with MS in 2012. We
summarize the current literature regarding the

Table 1 Patient experiences with invisible symptoms

Invisible symptoms Patient perspectives

Fatigue ‘‘I have experienced periods where my stress levels have been very high and my health was affected by

it. I am less productive because of the pain and fatigue.’’

Cognitive

impairment

‘‘I sit down to call doctors’ offices…and have to ‘talk around’ an issue before the right words come

to me. Wasted time and I feel like I sound stupid.’’

‘‘Cognitive impairment started with me playing mental word search, where I could not find the

word but something close to it. Then, it moved to mental crossword, where I could describe

everything about the word, i.e., it’s round, used in a game, but I could not find the word for ball.’’

Pain ‘‘Searing burn in my lower left leg. No one can see including me. So intense at times that I get

distracted from what you are saying to me.’’

Spasticity ‘‘One of the reasons I was sleeping so poorly was because I was in pain. I felt like I was on a spit

roasting…I was in this cycle of poor sleep and pain for probably 3 or 4 years before we realized

that it was spasticity that was causing the pain and waking me.’’

‘‘One of the invisible symptoms that I have dealt with is involuntary muscle movements…that was

one thing that was very hard to communicate to someone else.’’

Bladder/bowel

dysfunction

‘‘Losing control of my bladder/bowels in my 30s felt especially degrading. It was as if I was crossing a

big line over into a new place.’’

Vision ‘‘Even without having optic neuritis, I just found out how my eyes are ‘aging’ faster than a person

without MS…and in my case the color is changing. This has led me to have to wear glasses.’’

‘‘I had lost so much [vision] that I could not drive for more than 2 years. A change in disease-

modifying therapy, thankfully, helped me get workable vision back (some of it)…For me, I liken

the brightness of the vision in my left eye to a night-light bulb, while the right eye looks like a

60-watt bulb.’’

Sexual dysfunction ‘‘Kids are not here and we have had a lovely dinner out and a romantic movie. He is in the mood

and mentally, so am I, but I cannot get physically aroused. He thinks I don’t love him as much

anymore.’’

Mood [36] ‘‘Sometimes, a [person living with MS] themselves does not realize their mood has changed, but

those around them see it.’’

‘‘Living alone can allow symptoms to go unnoticed, causing a deeper dive into the depression.’’

‘‘Fear of disease progression is also a concern.’’
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prevalence and etiology of invisible symptoms
to convey the high likelihood that a person
living with MS will contend with one or more of
these concerns. We then explore how open
communication between people living with MS
and their care team, stigma mitigation, and
shared decision-making are key to comprehen-
sive management of invisible symptoms. We
recommend screening tools and technological
advancements to support these objectives,
offering insight into how HCPs can both edu-
cate and listen to patients, with the goal of
improved patient QoL. By pairing clinical
knowledge with an understanding of the
patient perspective, providers will be equipped
to foster a patient-centered dialogue between
MS care teams and people living with MS
regarding invisible symptoms. This article is
based on previously conducted studies and does
not contain any new studies with human par-
ticipants or animals performed by any of the
authors.

PREVALENCE, ETIOLOGY,
AND CLINICAL COURSE
IMPLICATIONS OF INVISIBLE
SYMPTOMS

How Common are Invisible Symptoms
in People Living with MS and How Do
They Manifest?

A precise understanding of the prevalence of
invisible symptoms in people living with MS
remains elusive for many reasons, such as vari-
able sample sizes between studies, the subjective
nature of some symptoms, or the use of differ-
ing diagnostic/measurement tools. Here, we
provide a brief overview of the prevalence of
invisible symptoms of MS in the literature and
share experiences from our patient authors on
how invisible symptoms may manifest
(Table 1).

MS fatigue is generally considered to be one
of the most common invisible symptoms
experienced by people living with MS. While
the reported prevalence varies in the literature,
approximately 80% of people living with MS

may experience fatigue according to the
National MS Society [17]. MS fatigue can
include cognitive/mental, emotional, and
physical components, although many patients
who report fatigue are unaware of how encom-
passing it can be and report only the physical
aspect of it. Cognitive fatigue is broadly defined
as mental exhaustion after completing a task,
while emotional fatigue refers to feeling emo-
tionally overwhelmed or drained [18, 19].
Physical fatigue is characterized by a lack of
physical energy which may limit mobility, par-
ticipation in the community, and/or physical
functioning [18, 19]. MS fatigue is often asso-
ciated with sleep disorders; in a survey of 2375
people living with MS, 70% of respondents had
at least one sleep disorder according to ques-
tionnaire responses [20]. Despite the high per-
centage of responses indicating a sleep disorder,
only a small fraction of these individuals had
been diagnosed by a physician [20]. Frequently
overlooked sleep disorders in people living with
MS include insomnia, restless leg syndrome,
periodic limb movement disorders, and sleep-
related breathing disorders [21]. Fatigue in
people living with MS has psychosocial impacts,
and has long been associated with depression
and anxiety, both of which can involve sleep
disruption as a symptom [22–24].

Mood and mental health disorders of many
types are more prevalent in people living with
MS as compared to the general population
[25, 26]. A recent meta-analysis of 58 studies
reported a prevalence of 30.5% for depression
and 22.1% for anxiety in people living with MS
[27], compared to 7% and 19%, respectively, in
the general population [28]. Depression is fre-
quently comorbid with anxiety, which in turn
has been shown to be associated with suicidal
ideation [29–33]. Despite the need to identify
and address mood and mental health disorders,
appropriate recognition and diagnosis can be
complicated by other psychiatric comorbidities.
For example, pseudobulbar affect (which may
affect 10–46% of people living with MS),
wherein people experience sudden, brief, exag-
gerated expressions of laughing or crying that
may not match their actual mood, has distinct
etiology from mood disorders but may result in
similar symptom presentations [34, 35]. As
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Table 2 Common tools to screen for invisible symptoms

Invisible
symptom

Screening tools Usage Notes

Fatigue Clinical interview

FSS and ESS [117–119]

MFIS [120–122]

Assess at every visit

Cognitive

impairment

Clinical interview

SEFCI, which includes [123]:

SHORT-D

SILS [124]

SDMT [125]

CVLT-II [126, 127]

SLUMS [128]

Comprehensive neuropsychological testing can be performed as indicated based

on screening results and from the clinical history

Early baseline screening with SDMT or other validated screening tool followed

by annual reassessment or more often as needed [129]

The SILS measures word finding, vocabulary, and executive function for

abstract thinking [124], while SDMT tests attention and speed of processing

[125]

The SDMT and CVLT-II have been utilized in remote testing of cognitive

function [116]

Pain Clinical interview

PDI [130]

Assess at every visit

Bladder/bowel

dysfunction

Clinical interview with specialist

referral as needed

MSQLI, which includes the BLCS

and BWCS [110]

Assess at every visit

Vision Snellen eye chart for visual acuity and

color vision assessment

OCT [131]

LCVA, where possible [87]

Assess at every visit

See ophthalmologist for full exam every 1–2 years as indicated

Sexual

dysfunction

Clinical interview Assess at every visit

Refer to gynecology and/or urology as needed to assist with sexual dysfunction,

address bladder problems, and to rule out other causes of sexual dysfunction

Mood Clinical interview

PHQ-9 [132]

GAD-7 [133]

BDI-II [134]

Neuro-QoL [111]

Ask about and screen for mood changes at every visit

Neuro-QoL annually

BDI-II Beck Depression Inventory-II, BLCS Bladder Control Scale, BWCS Bowel Control Scale, CVLT-II California Verbal Learning
Test, Second Edition, ESS Epworth Sleepiness Scale, FSS Fatigue Severity Scale, GAD-7 Generalized Anxiety Disorder Scale, LCVA low-
contrast visual acuity, MFIS Modified Fatigue Impact Scale, MSQLI MS Quality of Life Inventory, Neuro-QoL Quality of Life in
Neurological Disorders, OCT optical coherence tomography, PDI Pain Disability Index, PHQ-9 Patient Health Questionnaire, SDMT
Symbol Digit Modalities Test, SEFCI Screening Examination for Cognitive Impairment, SHORT-D Short Word List, SILS Shipley-2
Institute of Living Scale, SLUMS Saint Louis University Mental Status
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mood and mental health disorders are so often
overlooked, yet are such a vital component of
overall health, we address them in more detail
in a companion review [36].

Cognitive impairments are reported to affect
up to 70% of people living with MS; these
impairments may include slowed cognitive
processing speed, episodic memory decline,
difficulties in executive function, verbal fluency
changes, and reductions in visuospatial analysis
[37, 38]. Such changes occur in the early stages
of MS in 20–45% of cases and frequently are
already present at the time of MS diagnosis
[39–42]. Generally, in the early phases of MS,
processing speed and executive functions are
impaired, with changes in memory and atten-
tion beginning later in the disease course
[42–44]. Patients may also experience a change
in cognitive ability that does not meet the
clinical threshold for impairment, but may still
contribute to a reduced QoL [38, 45]. A sys-
tematic review of 12 studies examining
employment for people living with MS found
that individuals with MS who were unemployed
or had reduced their working hours displayed
poorer performance on cognitive tests than
people living with MS who had not changed
their employment status [46]. This is aligned
with prior studies suggesting that people living
with MS may leave the workforce early due to
cognitive impairments and/or negative work
events caused by them [47, 48]. Cognitive
impairment is also an important concern for
pediatric-onset MS (POMS); in a population-
based longitudinal cohort study of the Swedish
MS Registry, individuals with POMS had higher
rates of cognitive decline as adults relative to
those with adult-onset MS [49]. The cognitive
impairments experienced by children and ado-
lescents with POMS create a barrier to com-
pleting their education, which would have
impacts well into adult life [50].

Pain prevalence rates in people living with
MS vary widely in the literature, with estimates
in the range of 29–86% [51–55]. Historically,
pain was not considered a symptom of MS, but
HCPs now recognize that pain exists for many
individuals with MS and impacts many aspects
of their lives [56]. A variety of pain types are
associated with MS, including neuropathic

pain, trigeminal neuralgia, burning limb pain,
and musculoskeletal pain [51, 56, 57]. In a sur-
vey of 1865 MS outpatients, pain was docu-
mented as the top contributing symptom to a
patient’s perception of health, followed by gait
dysfunction and fatigue [4]. Pain has also long
been known to worsen the mental health of
people living with MS [9]. In the case of chronic
pain, social functioning and mental health are
more likely to be impaired among people living
with MS, and the extent of impairment is asso-
ciated with the severity of pain [10]. In a survey
of participants in the North American Research
Committee on Multiple Sclerosis registry, 65%
of respondents indicated they would definitely
or probably consider physician-assisted suicide
if experiencing unbearable pain, demonstrating
the impact of chronic pain on QoL and hope-
lessness, and the urgent need to address pain
[58]. For some individuals with MS, pain may
trigger or aggravate spasticity, which occurs in
approximately 40% of people living with MS
[59, 60]. Spasticity, defined as feelings of stiff-
ness and/or involuntary muscle movements,
may manifest within a wide range of severity
[61]. People living with MS have reported that
spasticity has negative impacts on their activi-
ties of daily living and QoL [60].

Bladder and bowel dysfunction is also fre-
quently reported by people living with MS. At
least 80% of people living with MS experience
some degree of bladder dysfunction according
to the National MS Society [62], which is
approximately three times as common as that
among the general population, in which the
average prevalence of female urinary inconti-
nence is 27.6% [63]. Common types of bladder
dysfunction include increased frequency and/or
urgency of urination, hesitancy in starting uri-
nation, higher frequency of nighttime urina-
tion, retention, and incontinence [62].
Untreated bladder problems can lead to wors-
ening of other MS symptoms, increased risk of
bladder or urinary tract infections, and reduced
QoL [62, 64]. Bowel problems also may occur for
people living with MS, with duration of disease
and disability severity increasing the likelihood
of experiencing symptoms [65, 66]. Approxi-
mately 50% of people living with MS experience
neurogenic bowel dysfunction (fecal
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incontinence and/or constipation), which may
cause humiliation and distress [67, 68]. In
addition to neurogenic bowel dysfunction,
people living with MS may experience gas-
trointestinal disorders, although the connec-
tion between gastrointestinal disorders and MS
requires further study [69]. In a survey of 6312
people living with MS, approximately 42%
experienced gastrointestinal disorders, most
commonly irritable bowel syndrome [70]. These
gastrointestinal disorders are associated with
lower physical and mental QoL [70].

According to the National MS Society, as
many as 91% of men and 72% of women living
with MS may experience sexual problems [71].
Prevalence rates for sexual problems vary in the
literature, but are generally high, yet these
symptoms have a high risk of undertreatment
because HCPs frequently do not initiate con-
versations about this topic and patients do not
always feel comfortable doing so themselves
[72, 73]. Sexual dysfunction experienced by
people living with MS can manifest in several
different ways [74]. Men with MS are most likely
to experience erectile dysfunction (50–75%),
ejaculatory dysfunction and/or orgasmic dys-
function (50%), reduced libido (39%), and
anorgasmia (37%) [75–77]. Frequently described
types of sexual dysfunction in women are
reduced libido (58–64%), anorgasmia (37–67%),
and vaginal dryness with subsequent dyspareu-
nia (23–52%) [74, 78–82].

Finally, vision problems are often experi-
enced by people living with MS, with the most
common concerns being reduced visual acuity,
reduction in contrast sensitivity, changes to
color vision, and ocular motility disorders
[83, 84]. In a survey of 9107 respondents with
MS in the North American Research Committee
on Multiple Sclerosis registry, 60% of people
reported some kind of vision problem on the
Vision Performance Scale [85]. Inflammation of
the optic nerve, known as optic neuritis, is cited
as the first symptom of MS for approximately
20% of patients and occurs during the MS dis-
ease course in 50% of cases [86]. Vision prob-
lems are inversely correlated with health-related

QoL in people living with MS, largely due to
patients experiencing reductions in their gen-
eral vision, lessened ability to do near and dis-
tance activities, limitations on their ability to
fulfill roles in daily life, and decreased capacity
to drive [84, 87, 88].

What Causes Invisible Symptoms?

The majority of these invisible symptoms are
due to the lesions of MS. Some of these can be
worsened for secondary and tertiary reasons
such as a complication of a change that occur-
red due to a lesion or a psychosocial change. For
example, fatigue is known to have multifacto-
rial etiology, with ‘‘primary fatigue’’ deriving
from lesions/inflammation in the CNS and their
sequelae, and ‘‘secondary fatigue’’ arising due to
other invisible symptoms, adverse effects of
medication, and/or comorbid sleep disorders
[24, 89, 90]. Fatigue may also be caused by other
medical conditions, such as hypothyroidism,
cardiopulmonary disease, or anemia; this con-
founds the identification of fatigue as a symp-
tom of MS. For sexual dysfunction, these
various contributions to etiology are formally
categorized into ‘‘primary’’ factors (lesions in
the neural pathways for sexual functions),
‘‘secondary’’ factors (muscle weakness, fatigue,
and other MS symptoms), and ‘‘tertiary’’ factors
(psychological influences such as altered self-
esteem or changes to relationships, emotional
factors, and cultural effects) [74].

Additionally, as some people living with MS
describe their symptom clusters to providers, it
may be apparent that in the individual, there is
a ‘‘snowball effect’’ that compounds those
complaints. For example, pain or urinary fre-
quency can wake a person multiple times dur-
ing the night, causing sleep to be interrupted
and therefore adding to daytime fatigue. This
fatigue may minimize the patient’s capacity to
perform mindful movement/exercise, and sub-
sequently pain increases the following night
and a vicious cycle is set in motion.
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Do Invisible Symptoms Impact Disease
Course?

While there is not currently a clear consensus
about the impact of invisible symptoms on
disease course, there is increasing evidence to
suggest that some may exacerbate disease pro-
gression. Stress may be associated with MS onset
and relapse, with some studies suggesting a link
between stress and an increase in lesion activity
[91–93]. Additionally, a recent preclinical study
in an animal model of MS examined metabolite
changes following either physical or psycho-
logical stress [94]. The study found that oligo-
dendrocytes in rats that experienced either type
of stress prior to demyelination had altered
levels of metabolites suggestive of changes in
neuronal integrity/viability and cell membrane
synthesis relative to unstressed controls [94].
Likewise, anxiety may be associated with an
increased risk of disease activity, including
relapses, disability worsening, and MRI activity
[6]. Meanwhile, conflicting evidence exists
regarding the potential impact of cognitive
decline on disease course. Cognitive decline,
which has been suggested to be strongly asso-
ciated with cortical atrophy patterns, has been
shown to be predictive of MS disease

progression [95, 96]. Additionally, deep grey
matter volume, diffusive changes in the thala-
mus, and hippocampal volume have been cor-
related with cognitive performance in several
studies [97]. In a study of 46 people living with
MS and 14 healthy controls, people living with
MS experiencing cognitive fatigue had more
relapses and developed more brain atrophy
during 17 months of observation than did
patients without cognitive fatigue [98]. How-
ever, cognitive fatigue may also be a conse-
quence of brain atrophy, and is related to brain
volume and lesion burden, confounding the
understanding of a causative relationship
[99, 100].

People living with MS have also referred to
feedback loops in which unmitigated invisible
symptoms promote disability severity/progres-
sion. A person living with MS may be experi-
encing depression/fatigue/social anxiety, and
without proper support may have reduced
motivation to exercise; subsequently, their
weakness and gait impairment progress. In
some cases, invisible symptoms accelerate dis-
ease progression, and yet disease progression
can result in worsened invisible symptoms.
Given this close relationship and possible feed-
back loop between disease progression and
invisible symptoms, addressing invisible

Fig. 1 Decision tree for addressing invisible symptoms as part of MS care. Addressing invisible symptoms begins with a
clinical interview that prompts the person living with MS with questions about such symptoms. Screening tools may then be
used to gain more information about the patient’s experience. The clinical interview and screening process may also help
determine whether the person living with MS should be referred to a specialist

Neurol Ther (2021) 10:75–98 83



symptoms may have a synergistic outcome on
MS disability outcomes. While the influence of
invisible symptoms on disease progression
requires further research, their impact on func-
tional disability and QoL is evident.

HOW CAN WE AS A COMMUNITY
ADDRESS INVISIBLE SYMPTOMS
IN A COMPREHENSIVE MANNER?

Open Communication Between People
Living with MS and Their Care Teams

Comprehensive management of invisible
symptoms requires effective communication
and trusting relationships between HCPs and
patients. Issues of communication permeate the
patient perspective of managing invisible
symptoms. A recent meta-analysis assessing the
notion of ‘‘invisibility’’ in relation to people’s
lived experience of symptoms of MS showed
that patients may experience difficulty dis-
cussing their symptoms, as they may feel
misunderstood or invalidated when seeking

care [3]. Additionally, patients may experience
HCPs asserting that some invisible symptoms,
such as depression or anxiety, are not their
expertise, and therefore it is not under their
purview to address these patient concerns.

I constantly feel like I am fighting some
system or individual to get my medical
needs met.
—Keisha Currie

HCPs should proactively ask their patients
about invisible symptoms and mental health, as
some patients may not describe the invisible
symptoms they are experiencing without
prompting. Sexual health, in particular, is a
sensitive topic about which many patients
would prefer that HCPs initiated conversations
[73]. Some patients may not connect such
invisible symptoms with their MS diagnosis and
therefore do not bring the problems to their
neurologist’s attention. Some aspects of normal
aging and menopause both have symptoms
similar to the invisible symptoms of MS,
increasing the possibility that a symptom will
be assumed to not be related to MS and thus

Fig. 2 Example patient experience discussing invisible symptoms with a provider
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remain unaddressed [101]. Further, when
patients describe their symptoms, HCPs should
be aware that word choice may not fit neatly
into medical definitions and should work to
ensure that people living with MS are appro-
priately heard.

The clinical interview may be conceptualized
as the initial step of a screening process,
wherein the provider gathers qualitative infor-
mation from the person living with MS. Strate-
gies such as motivational interviewing may help
to normalize invisible symptoms and create an
environment where the patient feels comfort-
able opening up about difficult symptoms
associated with MS [102]. Techniques to employ
include the ‘‘RULE’’ principles: Resist the right-
ing reflex, Understand your patient’s motiva-
tion, Listen to your patient, and Empower your
patient [103]. These techniques can be paired
with counseling techniques known as OARS:
Open-ended questions, Affirmations, Reflective
listening, and Summaries [103]. Taken together,
these approaches can help to identify patient
self-stigmatizing, self-doubt, and self-judging.
HCPs should also guide patients on how to
reach them when the patient has a concern or
question and ensure the responsiveness of
assistive staff.

Screening tools, paired with a detailed clini-
cal interview, can be utilized to identify invisi-
ble symptoms in people living with MS; we
recommend some validated screening tools in
Table 2. Additional screening tools for MS
symptom assessment are offered by the
National MS Society [104]. Despite the avail-
ability of such screening tools, patients may
find that HCPs diagnose/assess invisible symp-
toms with reservation, and assessment tools
may not be used consistently.

Generally, there is a neurological exam
performed, but it is subjective and by no
means inclusive of invisible symptoms.
—Keisha Currie

Screening for invisible symptoms can allow
for early implementation of interventions that
can help improve QoL for people living with
MS. For instance, upon identification of cogni-
tive decline, techniques for remediating this at
work (e.g., minimizing distractions in the work
area, multi-tasking less frequently) improve
productivity and give people living with MS a
sense of control over cognitive fatigue [105].
QoL itself may be monitored in people living
with MS by documenting patient-reported out-
comes (PROs). PROs are useful for incorporating

Fig. 3 Recommended framework for healthy living with MS for improved QoL. People living with MS can actively engage
in the management of their invisible symptoms by taking steps to support overall physical and emotional health
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patient experience into the assessment of dis-
ease status, rather than relying on MRI or neu-
rological exam alone [14]. To that end, QoL has
been proposed as important to monitor in
addition to EDSS scores and MRI [106]. A widely
used option is the Short Form 36 questionnaire
(SF-36), which uses 36 questions to examine
physical and social functioning, role limitations
due to physical and emotional problems, bodily
pain, general health perception, vitality, and
mental health [107, 108]. Some other QoL
assessment tools expand upon the SF-36, such
as the MS Quality of Life-54 (MSQOL-54) and
MS Quality of Life Inventory (MSQLI)
[109, 110]. Recently, the Quality of Life in
Neurological Disorders (Neuro-QoL) measure-
ment system was developed to serve as a neu-
rology-specific screening tool for QoL; it
includes multiple physical, mental, and social
health parameters relevant to individuals with
neurological conditions [111, 112].

Regular screening to monitor invisible
symptoms and QoL in people living with MS
may become easier as technology-enabled
assessments are integrated into clinical care. For
example, the MS PATHS program uses an iPad-
based device, called the Multiple Sclerosis Per-
formance Test (MSPT), to collect assessments
completed by patients that are standardized
across ten healthcare institutions, which not
only enables improved care of individuals, but
also generates data for research [13]. The MSPT
includes the Processing Speed Test (PST) for
cognitive function, the Contrast Sensitivity Test
(CST) for visual acuity, the Manual Dexterity
Test (MDT) for upper extremity function, a
patient history questionnaire, and the Neuro-
QoL test [113, 114]. In an analysis of 8022 fol-
low-up visits from 4199 patients in which the
MSPT was integrated into visits, the tablet-based
data collection resulted in more patients com-
pleting assessment and in a shorter time frame
relative to analog methods, making it easier to
incorporate these tests into care in spite of time
constraints placed on HCPs [115]. Digitally
administered tools also hold promise for use via
telehealth, which has become important during
the COVID-19 pandemic; early work seeking to
validate remote use of the Symbol Digit
Modalities Test (SDMT) and California Verbal

Learning Test (CVLT-II) suggests that these tools
may be effectively used remotely [116]. Such
self-administered and/or remote technology-
based screening tools are likely the future of
invisible symptom monitoring, as they can help
to streamline information collection, thus
allowing more concerns to be addressed in a
shorter amount of time during clinical visits.

As invisible symptoms play an outsized role
in patient lives both clinically and socially, it is
essential to incorporate regular monitoring of
these symptoms into MS care. These screening
tools can encourage more comprehensive con-
versations and open communication between
the person living with MS and their HCPs. Fur-
ther, these screening tools can help determine
whether referral for additional testing with a
specialist is needed. It is worth noting that
administering screening tools does require time,
and therefore providers may prioritize which
tools to utilize based on the clinical interview
and quality of the screen.

Mitigate Stigma

In addition to the difficulties of navigating the
healthcare system, people living with MS may
also deal with challenging decisions around
invisible symptoms in their personal and pro-
fessional lives. Many of these decisions are
fueled by managing or avoiding stigma from
colleagues, family members, friends, and even
strangers. The fact that many MS symptoms are
not visible can create an illusion that a person
with MS is not sick, and individuals who are not
visibly sick are often not perceived as deserving
of the care and accommodations they need
[135]. Examples of stigma encountered by peo-
ple living with MS include presumptions from
others that a person with a handicapped placard
must always have a visible disability or be of a
certain age, and misinterpreting MS-related
sleep disorders/fatigue as choosing to make
fewer household contributions. The paradox
people living with MS face is that by disclosing
their MS to someone, they are exposing them-
selves to stigmatization or over-sympathizing,
but by opting not to disclose MS, people living
with MS are at risk of going without helpful
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support and/or accommodations. Opting not to
disclose MS can exacerbate mental health con-
cerns due to the internalization/suppression of
symptoms and dealing with them alone. Indi-
viduals with MS experiencing higher rates of
stigma may report higher rates of depression
[136] and lower QoL [137]. Thus, people living
with MS experience a ‘‘burden of choice’’ when
managing the decision to disclose or not to
disclose their MS and/or the invisible symptoms
they experience [3, 138].

Every day you wake up and do an inven-
tory of what body parts are functioning
properly, first. Then, you decide if you are
going to lie to yourself and others and say,
‘‘I’m fine,’’ when asked how you are doing
because you know it is easier.
—Keisha Currie

This decision may be particularly difficult to
navigate in the workplace, where issues of
stigma from supervisors/colleagues may collide
with a patient’s health concerns [139–142].
Therefore, it can be beneficial for people living
with MS to speak with a vocational or rehabili-
tation counselor about what is disclosed to an
employer. Stigma can even be experienced in
healthcare settings; people living with MS may
encounter assumptions of drug-seeking behav-
ior when trying to address pain.

As an administrator of a 35,000-member
online group of people living with MS, I
often hear, ‘‘We are not taken seriously!’’, ‘‘I
am treated as a drug seeker,’’ and ‘‘The
doctor doesn’t believe me because they
can’t see how this impacts me because I
look good during the visit.’’
—Cherie Binns

Given that patients are likely to encounter
judgment from those not knowledgeable about
MS and invisible symptoms, HCPs should dis-
cuss stigma mitigation strategies with their
patients. Building networks of trusted friends
and family can help alleviate both stigma and
social isolation experienced by people living
with MS [143]. Support groups affiliated with an
MS center or on social media can help to nor-
malize and legitimize the experiences of people
living with MS [144]. Family support, or lack

thereof, is also an important consideration for
the burden of disease brought on by both
invisible symptoms and mental health issues in
MS. Those with a strong support system can
include family members in the management of
invisible symptoms, for example by guiding
their family members in how to recognize MS
fatigue and how to help [145]. Education of
family members can be facilitated by using
visual aids such as educational pamphlets,
explaining symptoms with relevant specific
examples, or holding moderated discussions
with family and partners to assist in sharing and
validating the patient’s views and experiences
[146].

HCPs should also keep in mind cultural and
societal issues that may contribute to stigma
and stress in patients’ lives [147].

Often, African Americans have religious
views and will reply, ‘‘Just pray about it!’’’
to imply that God will simply take my MS
away. Thankfully, I had developed my own
views about this shortly after diagnosis or
it would have been more isolating.
—Keisha Currie

People living with MS from minority back-
grounds not only experience the general stigma
encountered by MS patients of other races, but
also are more likely to have an inherent distrust
of the medical system due to racial bias
encountered in healthcare, have religious views
that influence decision-making, encounter lan-
guage barriers during clinical visits, and/or have
lower socioeconomic/educational status [148].
HCPs should consider the needs of minority
communities when designing educational
events and tools aimed at stigma mitigation.
Customize the topics discussed for the specific
audience, provide simple access to events (e.g.,
scheduled at times compatible with a variety of
work schedules), and share offerings in multiple
languages when appropriate [149].

Shared Decision-Making

The concept of shared decision-making has
been growing in recent years across healthcare
in general. Since MS is a preference-sensitive
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condition, shared decision-making is of partic-
ular importance to achieve optimal patient care
and satisfaction [150]. Patients who feel they are
making care decisions together with their pro-
viders have been shown to have higher satis-
faction with their treatment [151, 152].
Effective shared decision-making involves HCPs
engaging patients in their care, taking the time
to compare treatment options with the patient,
learning what matters to their patient, and
ultimately coming to a satisfactory decision as a
team [150, 153].

I feel that HCPs can have honest conver-
sations with patients about how their MS is
presenting, how management strategies
can be beneficial, and long-term planning.
—Keisha Currie

To achieve such honest conversations, both
patients and providers may take steps to
actively participate in the management process
and educate each other about invisible
symptoms.

Provider Perspectives

As discussed earlier, establishing open commu-
nication and listening to patients’ experiences
of invisible symptoms is an important step in
achieving shared decision-making and equip-
ping HCPs with a better understanding of
patient QoL. Figure 1 summarizes how the
routine use of screening tools can encourage
open communication and help determine
whether referral to a specialist is needed (Fig. 1).
HCPs should also keep in mind that invisible
symptoms may be more distressing to patients
than the visible symptoms of MS or potential
side effects of medication [2, 4]. Indeed, chan-
ges in abilities and the resulting QoL reduction
can create periods in patient lives similar to
grieving [36]. A component of this impact may
derive from the psychosocial consequences of
stigma patients experience around their invisi-
ble symptoms. Thus, providers should focus on
their patient’s experience of which invisible
symptoms and/or side effects are more or less
difficult to live with, rather than making

assumptions; an example of this interaction is
provided in Fig. 2.

HCPs can begin the shared decision-making
process by educating their patients on basic
guidelines for healthy lifestyle habits and self-
empowerment that can improve invisible
symptoms, summarized in Fig. 3. Both non-
pharmacological and pharmacological strate-
gies for symptom management may be consid-
ered when deciding on an approach in
partnership with patients; specific symptom
management options and considerations for
implementation have been reviewed previously
[154–156]. Frequently utilized pharmacological
options are also summarized by the National MS
Society [157]. Common examples of non-phar-
macological ways to manage these symptoms
may include bladder/pelvic training with a
physical therapist, dietary adjustments, exer-
cise, meditation, music therapy, and/or support
groups. For example, non-pharmacological
treatments including exercise and cognitive
training may improve patients’ cognitive func-
tion at relatively low cost and with minimal side
effects [158]. Likewise, energy conservation
training with an occupational therapist and
cognitive rehabilitation therapy with an occu-
pational/speech therapist or neuropsychologist
may also provide benefits for managing these
symptoms [159, 160]. Cognitive behavioral
therapy has also been suggested to be effective
in managing a variety of invisible symptoms,
such as insomnia and pain [161, 162], and has
the potential to maintain effectiveness when
administered digitally as well [163]. In the case
of sexual dysfunction, the type of dysfunction
should be considered to appropriately guide
patients. For example, sensory changes can be
addressed by recommending different forms of
stimulus, dryness can be managed with lubri-
cants, and libido can be increased by working to
manage other symptoms (e.g., depression,
bowel/bladder changes, fatigue) [73, 164].
When pharmacotherapy is warranted, many
symptoms including bladder spasticity/reten-
tion, bowel problems (irritable bowel syn-
drome/constipation), fatigue, cognitive decline
(attention deficit, specifically), depression,
headaches, sexual dysfunction, and paresthe-
sia/pain can be effectively managed with
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medications apart from MS disease-modifying
therapy [31, 164–167].

Pain management requires special attention,
as HCPs need to carefully consider the addictive
potential of opioid and non-opioid therapies
(e.g., gabapentin) and issues of drug accessibil-
ity, and need to consider alternative approaches
[168, 169]. People living with MS are often
interested in considering holistic approaches to
pain management, such as mindfulness, yoga,
or music therapy [170]. Non-pharmacological
approaches may lead to clinically meaningful
reductions in pain interference scores [171], and
mindfulness meditation has been shown to be
effective for pain reduction even during the
administration of an opioid antagonist, sug-
gesting a combination of mindfulness and
pharmacotherapy may be particularly effective
for pain management [172]. For individuals
where pain medication is needed, HCPs and
patients should set shared goals and discuss
choice of medication, duration of use, and
potential management of side effects [173].

Patient Perspectives

Just as providers should listen to patients’
experiences of invisible symptoms as part of the
shared decision-making process, patients can
participate in this process by openly describing
all symptoms to their provider, sharing priori-
ties regarding treatment options, and actively
engaging in the management of their invisible
symptoms. In doing so, people living with MS
can inform providers about their unique expe-
rience and learn the self-management strategies
that work well for them [174]. This involves
implementing tactics that maintain overall
health and support well-being, including
attending regular preventive medical visits
(Fig. 3). People living with MS can also take
steps to maintain their psychosocial well-being
by seeking out social supports that enhance
stigma mitigation (Fig. 3). Through self-em-
powered choices, such as incorporating an
exercise regimen tailored to their individual
preferences, people living with MS can support
their specific health needs (Fig. 3).

Patients can utilize various tools to track
their symptoms, increase the odds of obtaining
care for their invisible symptoms, and facilitate
discussions with HCPs. Arriving at appoint-
ments with notes of items to discuss can
increase the likelihood that all concerns are
addressed. People living with MS can use a
journal or mobile applications (‘‘apps’’) to doc-
ument symptoms between appointments, keep
notes, and share information with their care
team. Apps have become increasingly sophisti-
cated and specialized in recent years, with
options available not only to monitor symp-
toms but to manage them as well [175–177].
Some apps are dedicated to specific invisible
symptoms, such as fatigue (MS Energise) or
cognition (NeuroNation) [175]. Personal fitness
trackers may also be useful for monitoring
activity levels and planning wellness practices.
Such technology can assist people living with
MS in providing data to the HCP that will allow
the MS care team to arrive at conclusions about
invisible symptoms based on the patients’ day-
to-day realities. HCPs may also use insights
gained from this external data to engage in
discussions with the person living with MS as
part of the shared decision-making process.

Online resources are also available to guide
patients as they educate themselves about
managing their invisible symptoms. For exam-
ple, the organization Overcoming Multiple
Sclerosis offers tools to inform both patients
and providers about MS, including guides and
resources for implementing lifestyle changes
(e.g., recipes, guided meditations, and exercises)
and community-building opportunities [178].
Many patient advocacy groups, such as the
National MS Society, also offer resources online
to support both people living with MS and their
families [179]. Providers may share these
resources with their patients to increase the
patient’s self-efficacy and empower them to
improve their QoL.

CONCLUDING REMARKS
AND FUTURE PERSPECTIVES

In this review, we sought to raise the profile of
invisible symptoms and explore a holistic
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approach for MS care teams to effectively iden-
tify and manage them. There is a high likeli-
hood that people living with MS are
experiencing invisible symptoms, and when
unaddressed, these symptoms have a detri-
mental effect on other symptoms of MS and on
QoL. Invisible symptoms can have long-lasting
impacts on a patient’s mental health, relation-
ships, and career, due not only to the physical
pain/discomfort that they cause, but also to
their associated social stigma. Therefore, HCPs
may consider proactively discussing invisible
symptoms with patients and routinely utilizing
screening tools. These actions signal to patients
that the invisible symptoms they are experi-
encing are a normal component of life with MS
and aid in the de-stigmatization of seeking care.
When invisible symptoms are identified, HCPs
may monitor them, discuss management
options, and refer to an appropriate specialist as
needed. Members of the care team should be
aligned in the understanding that each patient
is unique and must be sincerely listened to in
order to ensure they have the support that they
need/desire.

Empowering patients and providers alike to
address the impact of invisible symptoms on
overall QoL, and possibly disease progression,
begins with increasing knowledge and closing
communication gaps. A team-based, shared
decision-making approach to MS care can unite
people living with MS and their HCPs as they
strive to accomplish those shared objectives.
Due to the many stressors inherent in living
with MS, this comprehensive care paradigm
should include mental health professionals
when an interdisciplinary team is needed,
which we further explore in a companion
review of mental health and MS [36]. By work-
ing to build trusting relationships between all
members of the MS care team, HCPs can
increase the odds of effective shared decision-
making with their patients. Apps, digital guides,
and online support groups can also serve as
useful resources for managing invisible symp-
toms and building community—and can be as
simple as using one’s phone, and seeking out
specialist care as needed. By giving a voice to
patients’ concerns and supporting the ongoing
development of innovative ways HCPs can

appropriately address invisible symptoms, MS
care teams can offer people living with MS the
best chance for maintaining a high QoL.
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Kaya D. Sexual dysfunction in multiple sclerosis:
gender differences. J Neurol Sci. 2013;324(1):17–20.

81. Borello-France D, Leng W, O’Leary M, Xavier M,
Erickson J, Chancellor MB, et al. Bladder and sexual
function among women with multiple sclerosis.
Mult Scler. 2004;10(4):455–61.

82. Kessler TM, Fowler CJ, Panicker JN. Sexual dys-
function in multiple sclerosis. Expert Rev Neu-
rother. 2009;9(3):341–50.

83. Hoff JM, Dhayalan M, Midelfart A, Tharaldsen AR,
Bø L. Visual dysfunction in multiple sclerosis.
Tidsskr Nor Laegeforen. 2019. https://doi.org/10.
4045/tidsskr.18.0786.

84. Balcer LJ, Miller DH, Reingold SC, Cohen JA. Vision
and vision-related outcome measures in multiple
sclerosis. Brain J Neurol. 2015;138(Pt 1):11–27.

85. Salter AR, Tyry T, Vollmer T, Cutter GR, Marrie RA.
‘‘Seeing’’ in NARCOMS: a look at vision-related
quality of life in the NARCOMS registry. Mult Scler.
2013;19(7):953–60.

86. Kale N. Optic neuritis as an early sign of multiple
sclerosis. Eye Brain. 2016;8:195–202.

87. Mowry EM, Loguidice MJ, Daniels AB, Jacobs DA,
Markowitz CE, Galetta SL, et al. Vision related
quality of life in multiple sclerosis: correlation with
newmeasures of low and high contrast letter acuity.
J Neurol Neurosurg Psychiatry. 2009;80(7):767–72.

88. Sakai RE, Feller DJ, Galetta KM, Galetta SL, Balcer LJ.
Vision in multiple sclerosis: the story, structure-

94 Neurol Ther (2021) 10:75–98

https://www.nationalmssociety.org/Symptoms-Diagnosis/MS-Symptoms/Bowel-Problems
https://www.nationalmssociety.org/Symptoms-Diagnosis/MS-Symptoms/Bowel-Problems
https://www.nationalmssociety.org/Symptoms-Diagnosis/MS-Symptoms/Bowel-Problems
https://www.nationalmssociety.org/Symptoms-Diagnosis/MS-Symptoms/Sexual-Dysfunction
https://www.nationalmssociety.org/Symptoms-Diagnosis/MS-Symptoms/Sexual-Dysfunction
https://www.nationalmssociety.org/Symptoms-Diagnosis/MS-Symptoms/Sexual-Dysfunction
http://www.mslivingwell.org/2020/06/18/sex/
http://www.mslivingwell.org/2020/06/18/sex/
https://www.mstrust.org.uk/a-z/sexual-problems-men-ms#what-are-sexual-problems-for-men-with-multiple-sclerosis
https://www.mstrust.org.uk/a-z/sexual-problems-men-ms#what-are-sexual-problems-for-men-with-multiple-sclerosis
https://www.mstrust.org.uk/a-z/sexual-problems-men-ms#what-are-sexual-problems-for-men-with-multiple-sclerosis
https://doi.org/10.4045/tidsskr.18.0786
https://doi.org/10.4045/tidsskr.18.0786


function correlations, and models for neuroprotec-
tion. J Neuroophthalmol. 2011;31(4):362–73.

89. Kos D, Kerckhofs E, Nagels G, D’Hooghe MB, Ils-
broukx S. Origin of fatigue in multiple sclerosis:
review of the literature. Neurorehabil Neural Repair.
2008;22(1):91–100.

90. Braley TJ, Chervin RD. Fatigue in multiple sclerosis:
mechanisms, evaluation, and treatment. Sleep.
2010;33(8):1061–7.

91. Mohr DC, Hart SL, Julian L, Cox D, Pelletier D.
Association between stressful life events and exac-
erbation in multiple sclerosis: a meta-analysis. BMJ.
2004;328(7442):731.

92. Mohr DC, Lovera J, Brown T, Cohen B, Neylan T,
Henry R, et al. A randomized trial of stress man-
agement for the prevention of new brain lesions in
MS. Neurology. 2012;79(5):412–9.

93. Artemiadis AK, Anagnostouli MC, Alexopoulos EC.
Stress as a risk factor for multiple sclerosis onset or
relapse: a systematic review. Neuroepidemiology.
2011;36(2):109–20.

94. Meknatkhah S, Dashti PS, Raminfard S, Rad HS,
Mousavi MS, Riazi GH. The changes in (1)H-MRS
metabolites in cuprizone-induced model of multi-
ple sclerosis: effects of prior psychological stress.
J Mol Neurosci. 2020. https://doi.org/10.1007/
s12031-020-01702-9.

95. Steenwijk MD, Geurts JJ, Daams M, Tijms BM, Wink
AM, Balk LJ, et al. Cortical atrophy patterns in
multiple sclerosis are non-random and clinically
relevant. Brain. 2016;139(Pt 1):115–26.

96. Moccia M, Lanzillo R, Palladino R, Chang KC,
Costabile T, Russo C, et al. Cognitive impairment at
diagnosis predicts 10-year multiple sclerosis pro-
gression. Mult Scler. 2016;22(5):659–67.

97. Benedict RHB, Amato MP, DeLuca J, Geurts JJG.
Cognitive impairment in multiple sclerosis: clinical
management, MRI, and therapeutic avenues. Lancet
Neurol. 2020;19(10):860–71.

98. Sander C, Eling P, Hanken K, Klein J, Kastrup A,
Hildebrandt H. The Impact of MS-Related Cognitive
Fatigue on Future Brain Parenchymal Loss and
Relapse: A 17-Month Follow-up Study. Front Neu-
rol. 2016;7:155.

99. Manjaly ZM, Harrison NA, Critchley HD, Do CT,
Stefanics G, Wenderoth N, et al. Pathophysiological
and cognitive mechanisms of fatigue in multiple
sclerosis. J Neurol Neurosurg Psychiatry. 2019;90(6):
642–51.

100. Andravizou A, Dardiotis E, Artemiadis A, Sokratous
M, Siokas V, Tsouris Z, et al. Brain atrophy in mul-
tiple sclerosis: mechanisms, clinical relevance and
treatment options. Autoimmun Highlights.
2019;10(1):7.

101. Bove R, Chitnis T, Houtchens M. Menopause in
multiple sclerosis: therapeutic considerations.
J Neurol. 2014;261(7):1257–68.

102. Dorstyn DS, Mathias JL, Bombardier CH, Osborn AJ.
Motivational interviewing to promote health out-
comes and behaviour change in multiple sclerosis: a
systematic review. Clin Rehabil. 2020;34(3):
299–309.

103. Rosengren DB. Building motivational interviewing
skills: a practitioner workbook. Rollnick S, Miller
WR, editors. New York, NY: The Guilford Press;
2009.

104. National MS Society. Assessment Measures 2020.
https://www.nationalmssociety.org/For-
Professionals/Clinical-Care/Managing-MS/
Rehabilitation/Rehabilitation-Paradigm/
Assessment-Measures. Accessed 5 Aug 2020.

105. Lindberg S. Cog fog: how to deal with this frequent
MS symptom Healthline2020 [updated June 9,
2020. https://www.healthline.com/health/
multiple-sclerosis/cog-fog-science-and-tips#1.
Accessed 1 Sept 2020.

106. Stangel M, Penner IK, Kallmann BA, Lukas C, Kie-
seier BC. Towards the implementation of ‘‘no evi-
dence of disease activity’’ in multiple sclerosis
treatment: the multiple sclerosis decision model.
Ther Adv Neurol Disord. 2015;8(1):3–13.

107. Brazier JE, Harper R, Jones NM, O’Cathain A, Tho-
mas KJ, Usherwood T, et al. Validating the SF-36
health survey questionnaire: new outcome measure
for primary care. BMJ. 1992;305(6846):160–4.

108. Krokavcova M, van Dijk JP, Nagyova I, Rosenberger
J, Gavelova M, Gdovinova Z, et al. Perceived health
status as measured by the SF-36 in patients with
multiple sclerosis: a review. Scand J Caring Sci.
2009;23(3):529–38.

109. National MS Society. Multiple Sclerosis Quality of
Life-54 (MSQOL-54). 2020. https://www.
nationalmssociety.org/For-Professionals/
Researchers/Resources-for-Researchers/Clinical-
Study-Measures/Multiple-Sclerosis-Quality-of-Life-
54-(MSQOL-54). Accessed 2 Dec 2020.

110. National MS Society. Multiple Sclerosis Quality of
Life Inventory (MSQLI). 2020. https://www.
nationalmssociety.org/For-Professionals/
Researchers/Resources-for-Researchers/Clinical-

Neurol Ther (2021) 10:75–98 95

https://doi.org/10.1007/s12031-020-01702-9
https://doi.org/10.1007/s12031-020-01702-9
https://www.nationalmssociety.org/For-Professionals/Clinical-Care/Managing-MS/Rehabilitation/Rehabilitation-Paradigm/Assessment-Measures
https://www.nationalmssociety.org/For-Professionals/Clinical-Care/Managing-MS/Rehabilitation/Rehabilitation-Paradigm/Assessment-Measures
https://www.nationalmssociety.org/For-Professionals/Clinical-Care/Managing-MS/Rehabilitation/Rehabilitation-Paradigm/Assessment-Measures
https://www.nationalmssociety.org/For-Professionals/Clinical-Care/Managing-MS/Rehabilitation/Rehabilitation-Paradigm/Assessment-Measures
https://www.healthline.com/health/multiple-sclerosis/cog-fog-science-and-tips#1
https://www.healthline.com/health/multiple-sclerosis/cog-fog-science-and-tips#1
https://www.nationalmssociety.org/For-Professionals/Researchers/Resources-for-Researchers/Clinical-Study-Measures/Multiple-Sclerosis-Quality-of-Life-54-(MSQOL-54)
https://www.nationalmssociety.org/For-Professionals/Researchers/Resources-for-Researchers/Clinical-Study-Measures/Multiple-Sclerosis-Quality-of-Life-54-(MSQOL-54)
https://www.nationalmssociety.org/For-Professionals/Researchers/Resources-for-Researchers/Clinical-Study-Measures/Multiple-Sclerosis-Quality-of-Life-54-(MSQOL-54)
https://www.nationalmssociety.org/For-Professionals/Researchers/Resources-for-Researchers/Clinical-Study-Measures/Multiple-Sclerosis-Quality-of-Life-54-(MSQOL-54)
https://www.nationalmssociety.org/For-Professionals/Researchers/Resources-for-Researchers/Clinical-Study-Measures/Multiple-Sclerosis-Quality-of-Life-54-(MSQOL-54)
https://www.nationalmssociety.org/For-Professionals/Researchers/Resources-for-Researchers/Clinical-Study-Measures/Multiple-Sclerosis-Quality-of-Life-Inventory-(MSQL
https://www.nationalmssociety.org/For-Professionals/Researchers/Resources-for-Researchers/Clinical-Study-Measures/Multiple-Sclerosis-Quality-of-Life-Inventory-(MSQL
https://www.nationalmssociety.org/For-Professionals/Researchers/Resources-for-Researchers/Clinical-Study-Measures/Multiple-Sclerosis-Quality-of-Life-Inventory-(MSQL


Study-Measures/Multiple-Sclerosis-Quality-of-Life-
Inventory-(MSQL. Accessed 7 Aug 2020.

111. Gershon RC, Lai JS, Bode R, Choi S, Moy C, Bleck T,
et al. Neuro-QOL: quality of life item banks for
adults with neurological disorders: item develop-
ment and calibrations based upon clinical and
general population testing. Qual Life Res.
2012;21(3):475–86.

112. Health Measures. Explore measurement systems:
Neuro-QoL 2020. https://www.healthmeasures.net/
explore-measurement-systems/neuro-qol. Accessed
6 Aug 2020.

113. Rhodes JK, Schindler D, Rao SM, Venegas F, Bruzik
ET, Gabel W, et al. Multiple sclerosis performance
test: technical development and usability. Adv
Ther. 2019;36(7):1741–55.

114. Rao SM, Galioto R, Sokolowski M, McGinley M,
Freiburger J, Weber M, et al. Multiple Sclerosis Per-
formance Test: validation of self-administered neu-
roperformance modules. Eur J Neurol. 2020;27(5):
878–86.

115. Macaron G, Moss BP, Li H, Baldassari LE, Rao SM,
Schindler D, et al. Technology-enabled assessments
to enhance multiple sclerosis clinical care and
research. Neurol Clin Pract. 2020;10(3):222–31.

116. Barcellos LF, Horton M, Shao X, Bellesis KH, Chinn
T, Waubant E, et al. A validation study for remote
testing of cognitive function in multiple sclerosis.
Multi Scler J. 2020;27(5):795–8. https://doi.org/10.
1177/1352458520937385.

117. Krupp LB, LaRocca NG, Muir-Nash J, Steinberg AD.
The fatigue severity scale: application to patients
with multiple sclerosis and systemic lupus erythe-
matosus. Arch Neurol. 1989;46(10):1121–3.

118. Johns MW. A new method for measuring daytime
sleepiness: the Epworth Sleepiness Scale. Sleep.
1991;14(6):540–5.

119. Popp RF, Fierlbeck AK, Knüttel H, König N, Rup-
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138. Grytten N, Måseide P. ‘‘What is expressed is not
always what is felt’’: coping with stigma and the
embodiment of perceived illegitimacy of multiple
sclerosis. Chronic Illn. 2005;1(3):231–43.

139. Lorefice L, Fenu G, Frau J, Coghe G, Marrosu MG,
Cocco E. The impact of visible and invisible symp-
toms on employment status, work and social func-
tioning in Multiple Sclerosis. Work. 2018;60(2):
263–70.

140. Kahraman T, Ozdogar AT, Honan CA, Ertekin O,
Ozakbas S. The multiple sclerosis work difficulties
questionnaire: translation and cross-cultural adap-
tation to Turkish and assessment of validity and
reliability. Disabil Rehabil. 2019;41(21):2556–62.

141. Krause JS, Dismuke-Greer CE, Jarnecke M, Li C, Reed
KS, Rumrill P. Employment and gainful earnings
among those with multiple sclerosis. Arch Phys
Med Rehabil. 2019;100(5):931–7.

142. Maurino J, Martı́nez-Ginés ML, Garcı́a-Domı́nguez
JM, Solar MD, Carcelén-Gadea M, Ares-Luque A,
et al. Workplace difficulties, health-related quality
of life, and perception of stigma from the perspec-
tive of patients with multiple sclerosis. Mult Scler
Relat Disord. 2020;41:102046.
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