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Background: Today, living well with multiple sclerosis (MS) is often measured by a person’s overall quality of life rather than being 
limited to the more traditional metrics of reduced frequency of relapses or progression of disability. This change in focus, to a more 
holistic view of health, such as overall quality of life, has shifted the views of what both providers and people with multiple sclerosis 
view as essential for living well with MS.
Purpose: This narrative review aims to examine the relevant literature on existing and emerging non-pharmacological interventions 
shown to improve the quality of life for people with multiple sclerosis across all health domains.
Methods: A literature search was conducted on MEDLINE, CINAHL, and Scopus electronic databases using the following search 
terms: quality of life, health-related quality of life, life quality, life satisfaction, non-pharmacological intervention, non-drug, and 
intervention. After screening the abstracts, 24 were selected for this review.
Results: Common non-pharmacological interventions were used for fatigue and sleep, mental and emotional health, cognition, 
physical health, and chronic pain. Several non-pharmacological interventions included in this review positively improved the overall 
quality of life for people with multiple sclerosis. These interventions included exercise, cognitive behavior therapy, and cognitive 
rehabilitation.
Conclusion: Non-pharmacological interventions such as exercise and cognitive behavioral therapy improve the quality of life for 
people with MS. These interventions should be prescribed more during routine medical care. Translating this research into standard 
clinical practice should be one area of focus. In addition, higher quality studies, such as randomized control trials, need to be 
conducted on emerging nonpharmacological interventions to assess effectiveness.
Keywords: multiple sclerosis, quality of life, health and wellness, health-related quality of life

Introduction
Multiple sclerosis (MS) is a progressive neurodegenerative autoimmune disease characterized by demyelination and 
axonal loss throughout the central nervous system. This demyelination causes motor, cognitive, and sensory impairments 
of varying levels of severity.1 Most individuals are diagnosed between the ages of 20 and 50, making MS the most 
common non-traumatic neurological disease affecting young adults in the United States, with an estimated one million 
individuals living with MS nationwide.2–6 MS’s annual costs in the US are in the seven to twelve-billion-dollar range.7

It is established in the literature that people with MS (pwMS) have a lower quality of life (QOL) than the general 
population.8–10 This is due to the myriad of symptoms pwMS encounter, such as; visual changes, weakness, spasticity, 
paresthesia, impaired proprioception, balance difficulties, pain, fatigue, bladder/bowel changes, and cognitive impair-
ments, among others.11–14 Health-related quality of life is a multi-dimensional construct that includes physical, mental, 
emotional, and social health.11,15,16 Health-related quality of life is notably also lower in pwMS than population norms.

The increased attention to health-related quality of life has facilitated a notable shift in the views of what both 
providers and pwMS view as living well with MS.17–19 In 2018, after exploring the traffic coming onto the National MS 
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Society’s website and noticing that individuals were going to the website for health and wellness strategies, the National 
MS Society formed a wellness research group to foster research promoting optimal health for pwMS. Today living well 
with MS is measured not just by an absence of relapses or progression of disability but rather by the measure of 
a person’s overall quality of life living with MS.12,20,21

Numerous studies of varied rigor have aimed to measure the influence of non-pharmacological interventions on 
quality of life or health-related quality of life for pwMS.22–27 Non-pharmacological interventions include physical 
activity, dietary changes, psychosocial support, cognitive behavioral therapy, exercise, and fatigue management. This 
narrative review presents relevant literature on existing and emerging non-pharmacological interventions that positively 
influence the quality of life for pwMS across different dimensions of health throughout the disability spectrum.

Methods
Data Sources and Search Strategy
A literature search was conducted on MEDLINE, CINAHL, and Scopus electronic databases using the following search 
terms: quality of life, health-related quality of life, life quality, life satisfaction, non-pharmacological intervention, 
intervention, and non-drug (Figure 1). Additional search parameters included publication within the last five years 
(2017–2023) and available in English. MEDLINE retrieved 16 studies, CINAHL 4, and Scopus 40. Duplicate titles, 18, 
were removed. The remaining abstracts were screened to determine if the articles were related to non-pharmacological 
interventions to improve the quality of life in pwMS (Table 1). After screening the abstracts for inclusion criteria, 24 
were deemed appropriate for this review.

Data Extraction and Analysis
Randomized and non-randomized control trials, quasi-experimental, comparison, qualitative, and pilot studies were 
included. This review also included nonpharmacological intervention studies with future use prospects. All articles 
were reviewed by the principal investigator and categorized into common themes related to symptoms reported by 
pwMS. The common themes included; fatigue and sleep, mental and emotional health, cognition, physical health, and 
chronic pain. Once all articles were categorized into broad themes, each article within a theme was reviewed for its level 
of evidence, methodological quality, and effectiveness at improving quality of life using the PEDdro Scale or a scale 
more appropriate for the type of study.28 Each theme then summarized the available for this review (Table 2).

Results
Fatigue
Fatigue affects 80% or more of pwMS, and often fatigue directly impacts a person’s overall quality of life.30,47,48 Fatigue is 
commonly associated with a lower quality of life, even when researchers control for MS disease severity in their studies.24 

Routine fatigue is one of the primary reasons for pwMS to leave the workforce and go on disability services.49 Over the last 
twenty years, numerous RTCs, quasi-experimental, and other types of research have focused on non-pharmacological 

Figure 1 Search Strategy.
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interventions, like exercise and cognitive behavioral therapy (CBT), as fatigue management strategies.22,24,25,30,50,51 

Literature within the last five years has experienced an increase in the number of studies on non-pharmacological 
interventions and quality of life. Modifiable lifestyle factors have been explored as a means to improve fatigue management 
and other MS-oriented outcomes.19,31,39

Exercise is an evidence-based intervention with significant evidence demonstrating exercise as an effective strategy to 
improve quality of life, mobility, and fatigue for pwMS.18,23,52–54 For this review, ten articles meeting the inclusion 
criteria focused on fatigue reduction and overall quality of life. Of these ten articles, eight centered on exercise as 
a highly effective intervention for managing fatigue and overall quality of life for pwMS. The remaining three articles 
investigated massage therapy, neuromodulation, and virtual reality-based therapy as possible interventions to improve 
fatigue and overall quality of life. CBT was included in two of the exercise articles focused on fatigue management.

Weakness, impaired balance, limited mobility, decreased physical activity, and overall deconditioning contribute to 
fatigue-related symptoms for pwMS.29 Limited physical activity can cause fatigue levels to increase, further limiting 
mobility, and the cycle persists indefinitely. Exercise or routine physical activity can break the cycle and is often 
a primary intervention to maintain or restore aerobic fitness, strength, balance, mobility, and fatigue.29,54,55 Although 
medication for fatigue management is routinely prescribed, there is a lack of evidence demonstrating a drug’s effective-
ness in controlling MS-related fatigue.56,57 There are non-pharmacological interventions with recent and notable 
evidence demonstrating effectiveness with fatigue management through exercise, CBT, massage, and neuromodulation 
therapies.22,24,29–37

Intervention studies in this review included three RCTs, one quasi-experimental trial, and a randomized prospective 
longitudinal pilot study. Four studies specifically looked at some form of exercise and its impact on fatigue and overall 
quality of life.22,30,33,36 A RCT performed by Feys B et al investigated the effects of a remotely supervised 12-week 
community “start-to-run” program on fatigue levels, quality of life, and cognitive function.36 The authors reported a large 
effect on decreasing fatigue, improving quality of life, and improving memory at 8 and 12 weeks post-program.

An RCT by d’Arma et al looked at the effects of a 12-week personalized training program, the brief high-impact 
multidimensional rehabilitation program (b-HIPE), on quality of life, aerobic capacity, and fatigue levels on pwMS 
compared to standard of care.33 The b-HIPE program includes physical therapy, mindfulness, and promoting other 
healthy lifestyle behaviors. Clinical parameters measured beta-endorphin and catecholamines concentrations pre-and 
post-participation in the b-HIPE program because of the relationship between these hormones and the immune system in 
neurodegenerative diseases like MS. The physical therapy intervention focused on aerobic exercise and strength training. 
The results demonstrated that after the b-HIPE program, clinical parameters and quality of life were improved.33 All 
study participants in this RTC experienced significant gains in quality of life and improved fatigue levels.

Another randomized prospective pilot study comparing the effects of endurance training under hypoxic and normoxic 
conditions on fatigue, mobility, and spasticity in pwMS reported that endurance training under hypoxic or normoxic 
conditions substantially benefits individuals in neurological rehabilitation programs.30 Endurance training under hypoxic 
conditions influenced walking endurance more than in normoxic conditions. This intervention needs further research with 
high-level evidence to determine its effectiveness and safety in improving fatigue and mobility. This study does 

Table 1 Inclusion Criteria

Inclusion Criteria Exclusion Criteria

Study design Randomized and nonrandomized controlled trials, pilot studies, 
qualitative studies

Study protocols.

Population Adults with a diagnosis of MS Other neurological conditions

Intervention Non-pharmacological, intervention, non-drug,  
health-related quality of life, quality of life, life satisfaction, life quality

Imaging studies, pharmacological interventions, acute 
interventions, aquatic exercises, numeric tools

Primary 
outcomes

Improved quality of life, health-related quality of life, life satisfaction, 

or life quality
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Table 2 Summary of Evidence Organized by Theme

Theme Author/Year Intervention Interventions Findings Related to Quality of Life in pwMS Methodological Quality and 
Type of Study. (PEDro Scale, 
PRISMA)

Fatigue and 
Sleep

Harrison AM, Safari 

R, Mercer T, et al 

(2021)24

Balance exercise 

General exercises 

Cognitive Behavioral Therapy (CBT)

Moderate effect on reducing fatigue 

Moderate effect on reducing fatigue 

Large effect on reducing fatigue

Moderate-High level of evidence 

(PRISMA) 

Meta-analysis 
Systematic Review

Amin, N.S., Tayebi, H. 
M.E. (2023)29

Resistance training Demonstrated to improve overall well-being and quality of life Narrative Review

Zrzavy, T., Pfitzner, A., 
et al (2021)30

Endurance training Endurance training provides substantial benefits to fatigue management. Moderate evidence (PEDRO) 
Randomized prospective 

longitudinal pilot study

Salarvand, S., Heidari, 

M.E., et al (2021)31

Massage Large effect of decreased pain and fatigue levels Moderate evidence (PRISMA) 

Systematic Review

Moss-Morris R, 

Harrison A, et al 
(2019)32

Exercise 

Behavioral therapy

Low level of evidence demonstrating effectiveness at decreasing fatigue 

Moderate level of evidence demonstrating effectiveness at decreasing 
fatigue

Low level (PRISMA) 

Systematic Review

D’arma, A., Saresella, 
M., et al (2022)33

Brief High Impact Multidimensional Rehab 
Program in MS

Improved clinical parameters and quality of life 
potential reduction in inflammation related to MS

Moderate level of evidence. 
(PEDRO) 

Quasi-experimental

Al-Sharman, A., 

Khalil, H., et al 

(2019)22

Aerobic exercise Effective and safe method to improve sleep quality, fatigue, and quality of life 

in pwMS

Moderate level of evidence 

(PEDRO) 

RCT (randomized controlled 
trial)

Cancelli A., Cottone 
C, et al (2018)34

Neuromodulation interventions Significant fatigue reduction compared to sham in mildly disabled adults with 
MS and fatigue symptoms

Moderate-High level of evidence 
(PEDRO) 

Replication RCT

Nourbakhsh B, 

Waubant E, et al 

(2021)35

Exercise and Cognitive Behavioral therapy Exercise and behavioral therapy should be prioritized for fatigue treatment Position Paper
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Feys P, Moumdjian, 

L et al (2019)36

Community “start to run” program over 

12 weeks.

Community-located run training improved aerobic capacity, functional 

mobility, visuospatial memory, fatigue, and quality of life, and pallidum 
volume in pwMS.

Moderate evidence 

(PEDRO) 
RCT

Cortes-Perez I, 
Sanchez-Alcala, M, 

et al (2021)37

Virtual Reality-Based Therapy RBT effectively reduces fatigue and MS impact and improves the quality of 
life in pwMS.

Systematic Review with Meta- 
analysis 

(PRISMA)

Mental and 
Emotional 
Health

Di Cara, M., Grezzo, 

D, et al (2022)38

Mindfulness interventions Resulted in decreased depressive symptoms, reduced fatigue, and improved 

quality of life

Descriptive Review

Langroudi, R.R., 

Ghiasian, M., R et al, 

(2020)39

Group therapy for pain, fatigue, and 

quality of life

Effective at improving fatigue, pain levels, and quality of life when used along 

with medical therapies

Moderate le evidence 

Quasi-experimental (pre/post) 

design (PEDRO)

Schreiner, T.G., Ignat, 

B.E. (2020)20

Nonpharmacological approaches 

combined with pharmacological

Improved depressive symptoms when nonpharmacological approaches are 

used in conjunction with depression medications

Literature review

Homayuni A, Abdeini 

S, et al (2021)40

Qualitative interviews to determine 

pwMS’s perceptions on how to improve 
quality of life

To improve the quality of life for pwMS, the factors listed below should be 

included in routine medical care: 
leisure time, spirituality, positive thinking, exercise, and social support.

Moderate level of evidence 

(NICE- Quality appraisal checklist 
for qualitative study) 

Qualitative Study

Cognition Harand, C., Defer, 

G (2020)27

Cognitive rehabilitation Moderate level of evidence demonstrating effectiveness at improving 

cognitive functioning, quality of life, and self-esteem

Extended Review

Ozkul C, Guclu- 

Gunduz A, et al 

(2020)41

Combined exercise training (aerobic and 

pilates) 3x week for eight weeks.

Demonstrated significant improvement in verbal memory, walking capacity, 

cognitive fatigue, and quality of life

High level of evidence 

RCT (PEDRO)

Montanes-Masisa B, 

Bort-Roig J et al 
(2022)42

Cognitive behavioral therapy (CBT) and 

mindfulness interventions (MBI)

Psychological online interventions may improve socio-affective and 

cognitive symptoms and improve quality of life for pwMS.

Low level of evidence 

Systematic Review (PRISMA)

Nauta I. M., Speckens, 
AEM, et al (2017)26

Cognitive rehabilitation therapy (CRT) and 
mindfulness-based cognitive therapy 

(MBCT)

CRT and MBCT are effective at improving the quality of life for pwMS Narrative Review

(Continued)

D
egenerative N

eurological and N
eurom

uscular D
isease 2023:13                                                           

https://doi.org/10.2147/D
N

N
D

.S395733                                                                                                                                                                                                                       

D
o

v
e

P
r
e

s
s
                                                                                                                          

59

D
o

v
e

p
r
e

s
s
                                                                                                                                                               

Faraclas

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Table 2 (Continued). 

Theme Author/Year Intervention Interventions Findings Related to Quality of Life in pwMS Methodological Quality and 
Type of Study. (PEDro Scale, 
PRISMA)

Physical 
Health

Grazioli, E., Nigro, E., 

C, et al (2020)43

Four months of moderate-intensity 

training exercises

Resulted in a statically significant improvement in perceived quality of life. Case study

Eldemir K, Guclu- 

Gunduz, et al 
(2023)41

Pilates-based telerehabilitation (Pilates- 

TR) 3x week for six weeks.

Pilates-TR was effective in improving physical performance and quality of life 

in pwMS.

Moderate level of evidence 

RCT (PEDRO)

Naro A, Leo A, et al 
(2017)44

Neurostimulation and vibration therapy 
for spasticity management

Increasing evidence supporting NINM and vibration therapy to reduce 
spasticity and improve quality of life

Narrative Literature review

Chronic Pain Zucchella, C., 
Mantovani, E., D et al 

(2020)45

Non-invasive brain and spinal stimulation 
(NIBSS) for pain related to MS

The studies converge in showing a significant improvement in pain after 
active NIBSS

Moderate level of evidence 
Systematic Review (PRISMA)

Amatya, B., Young, J., 

Khan, F. (2019)46

Pain reduction strategies (TENS, 

psychotherapy, tDCS)

Low level of evidence and limited evidence of effectiveness on QOL. Low level of evidence 

Cochrane review
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demonstrate that physical activity and endurance training is clinically meaningful when measuring the quality of life for 
pwMS. More information on this modality and similar innovations can be expected in the future.58

Sleep disorders are common in MS and are regularly associated with fatigue, depression, pain, and a decreased 
quality of life.22 Sleep is vital for memory consolidation, motor learning, and cognitive function, which are critical to the 
quality of life for pwMS.22 A recent RCT explored the effects of a six-week moderate-intensity aerobic exercise program 
on sleep and fatigue levels in pwMS.22 Participants were randomly allocated to either a moderate-intensity aerobic 
exercise program (MAE, n=20) or a home exercise program (HEP, n=20). Participants were assessed several times 
throughout the study. Compared to the HEP group, people with MS who participated in moderate-intensity aerobic 
exercise experienced significant improvements in sleep and quality, ultimately improving fatigue.22

This study’s systematic reviews, narratives, and positional paper all appeared to echo the findings of the above RCTs. 
Exercise and physical activity clinically improve fatigue levels and overall quality of life for pwMS.24,29,32,35,37 

A systematic review with a meta-analysis recently reported that balance exercises and general exercises have 
a moderate effect on reducing fatigue in pwMS.24 In the same study, cognitive behavioral therapy (CBT) was said to 
have a large effect on reducing fatigue24 Amin, N. et al, in a 2023 narrative review on resistance training, reported that 
overall well-being and quality of life increases when pwMS engage in resistance training, again demonstrating the 
benefits of exercise.29 One position paper summed up the evidence by concluding that exercise and cognitive behavioral 
therapy should be prioritized for fatigue treatment in all pwMS.35

There is a notable lag in translating this large body of evidence on exercise and quality of life into clinical practice. 
Discussing exercise, cognitive behavioral therapy, and physical therapy are often topics not discussed during routine 
healthcare visits for pwMS.59 Integrating exercise prescription into routine medical care is where attention needs to be 
focused on now.

Mental and Emotional Health
Depression and mental health concerns occur in over half of pwMS.20,60 Depression is the most common psychiatric 
disorder in pwMS, with rates of depression overall increased for pwMS compared to the general population.9,60,61 

Anxiety is three times more prevalent in the MS population than in the general population.62 Suicidal ideation and 
suicide are two times higher in pwMS than in the general population.62–64 These statistics establish the need for more 
attention and access to mental and emotional healthcare for pwMS. Mental and emotional health influences the quality of 
life for all people, especially those with MS.27,38 Evidence has been growing, and four studies in this search are related to 
nonpharmacological treatments for mental and emotional health. In the last five years, more research studies have 
explored lifestyle behaviors and emotional health as effective non-pharmacological interventions for improving depres-
sion in pwMS.20,21,60 Despite these numbers, pwMS report receiving little or no treatment for their mental or emotional 
health.27

A recent descriptive review on mindfulness and its impact on depressive symptoms and overall quality of life 
concluded that mindfulness interventions could decrease depressive symptoms and fatigue levels while increasing the 
quality of life for pwMS.38 The review noted that mindfulness, cognitive behavioral therapy (CBT), and other similar 
strategies effectively improve the mental and emotional health of pwMS.38 CBT, a non-pharmacological intervention, has 
accumulated a moderate amount of evidence demonstrating its effectiveness at improving depression symptoms, 
difficulty sleeping, and anxiety in pwMS effectively.24,65

For this review, two intervention studies assessed if a more significant improvement in mental health occurred when 
medical therapies were combined with nonpharmacological interventions compared to medical therapies alone. One 
quasi-experimental study paired group therapy sessions with medical therapies for improving mental health.39 The 
sample of participants that participated in both medical therapy and group therapy had a significantly greater improve-
ment in mental health, fatigue levels, and quality of life compared to participants only receiving medical therapies.39 The 
other study examined CBT and mindfulness strategies as nonpharmacological interventions. The authors came to the 
same conclusion as the group therapy study, non-pharmacological interventions like CBT combined with medical 
therapies versus medical therapies alone improve fatigue levels, sleep quality, and quality of life.20
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Cognition
Nonpharmacological intervention studies to treat cognitive impairments include a fair amount of evidence strongly 
suggesting nonpharmacological interventions like CBT, mindfulness, and exercise are effective for treating cognitive 
impairments. More than 50% of pwMS report cognitive impairments that they perceive as impacting their abilities to 
complete activities of daily living (ADLs) and overall quality of life.26,27 Common cognitive impairments include 
difficulty with information processing, memory, visuospatial processing, executive function, and learning ability.66–68 

These cognitive changes can impact an individual’s quality of life, such as job loss, reduced social interaction, and 
diminished independence. According to McNicholas et al,68 cognitive impairments contribute more than physical 
impairments to withdrawal from the workplace for pwMS.68,69 Notably, only 55% of pwMS are employed seven years 
out from initial diagnosis.68

It is vital to note that cognitive impairments often do not correlate with disease duration and appear to surface at any 
time throughout the disease course.70 Recent evidence suggests cognitive impairments can begin very early in the disease 
course and can be present with or without physical impairments.11,70 Despite the high prevalence of cognitive impair-
ments, these symptoms appear to be detected less than the more “visible” physical impairments.68 The connection 
between cognitive impairments and quality of life in the MS population has yet to be fully developed in the existing body 
of literature; however, what is available indicates that identifying and treating cognitive impairments in pwMS will 
positively impact quality of life.27

Nonpharmacological intervention studies for cognitive impairments have focused on three primary strategies, 
cognitive behavioral therapy (CBT), mindfulness, and physical exercise. For this review, four articles meeting the 
inclusion criteria are about cognition and quality of life.26,27,41,42 One extended review examined the effectiveness of 
psychosocial interventions for improving health-related quality of life and fatigue for pwMS.27 After a comprehensive 
review of evidence published in 2020, the authors concluded that CBT, mindfulness, and physical exercise were effective 
and appropriate cognitive strategies to improve the quality of life for pwMS.27

A dual-center, single-blind randomized control trial completed in 2023 on cognitive rehabilitation therapy (CRT) and 
mindfulness-based cognitive therapy (MBCT) concluded these therapies to be highly effective interventions for treating 
cognitive impairments and improving quality of life for pwMS.26 Cognitive rehabilitation focuses on restorative and 
compensatory strategies to improve cognitive function. However, this study notes that cognitive rehabilitation therapies’ 
benefits may not persist after six months.26 These results suggest ongoing treatment may sometimes be required for some 
cognitive impairments.

Mindfulness is a form of meditation focusing on awareness and attention to the present moment.26 Mindfulness as 
a strategy to improve an individual’s quality of life often appears in the literature when searching for interventions to 
enhance quality of life for pwMS. In this review, two articles specifically explored mindfulness as a strategy to improve 
cognitive function and quality of life.26,42 Montanes-Masisa et al published a systematic review on cognitive behavioral 
therapy and mindfulness as interventions for cognitive impairments and quality of life. The systematic review had 
a relatively low amount and quality of available evidence. The authors indicated that psychological online interventions 
may improve socio-affective health, cognitive dysfunction, and quality of life for pwMS.42 Although the evidence is still 
evolving, and notably, there is not enough high-quality evidence to support psychological online interventions as 
effective, the available evidence is promising, and higher quality studies are needed to draw conclusions.

Physical Health
A large body of evidence supports exercise and physical activity as effective non-pharmacological interventions to improve 
quality of life, cognition, functional mobility, and psychosocial well-being in pwMS.18,23,25,32,41 In 2019, Dalgas et al made 
a compelling evidence-based argument demonstrating that initiating an exercise program at the time of diagnosis is optimal for 
treating the many symptoms of MS before they occur. The authors also found that exercise may act as a disease-modifying 
intervention by providing neuroprotective effects.18 These findings suggest that exercise can also be considered a secondary 
prevention strategy.18 High quality research on exercise as a disease-modifying intervention is significantly limited. 
Additional evidence is needed to draw clear conclusions about using exercise as a neuroprotective prevention strategy for 
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pwMS. The type of research requires significant time as the primary outcome is minimal disease progression over the course of 
MS.18,54,71 It is also important to note that exercise training doesn’t appear to cause an increase in the risk or rate of MS 
relapses or adverse events throughout the disease course.72,73

For this review, three articles specifically looked at exercise as an intervention to improve physical health and quality 
of life for pwMS.43,44,74 An additional ten studies looked at exercise as positively impacting pwMS; these ten studies 
have already been discussed in the previous sections of this review. All studies for this review indicated exercise was 
effective at improving either fatigue, physical health, cognition, quality of life, or a combination of the four.24,32,41

One case study explored exercise as an intervention to improve functional (physical), cognitive, and psychological 
health parameters for pwMS, associated with increased quality of life and decreased disease severity.43 This case study 
aimed to evaluate the effects of a four-month training program at moderate intensity [65% heart rate reserve (HRR)] on 
BMI, adiponectin, and quality of life in a person with secondary progressive MS.43 The parameters were evaluated before 
participating in the program, at the end of the program, and then six months after the end of training. The authors found 
a slight reduction in BMI, improved perceived quality of life, a reduced expression of total adiponectin, and decreased 
MS disability level as measured by an expanded disability status scale (EDSS).43 Despite the limitations of a case study, 
this study provides the foundation for future studies to explore exercise more.

Neurostimulation and vibration therapy for spasticity management in pwMS has recently appeared in the literature. In 
a narrative review by Naro et al, the authors explored neurostimulation and vibration as an intervention for spasticity 
management and quality of life.44 The authors presented compelling evidence supporting noninvasive neurostimulation 
(NINM) and vibration therapy as appropriate interventions for spasticity and improving physical performance. NINM 
and vibration therapy’s impact on the quality of life for pwMS showed similar results.44

The last study for this review on physical function was an RCT that explored Pilates-based telerehabilitation. This study 
aimed to assess if a telerehabilitation Pilates program delivered 3x a week for six weeks was an effective intervention to decrease 
spasticity, improve physical performance, and improve the quality of life for pwMS.74 This Pilates intervention was completed 
via telerehabilitation, an alternative setting for Pilates-based therapy. The authors concluded that a telerehabilitation-based Pilates 
program effectively decreases spasticity and improves physical performance and quality of life.74 Walking speed, muscle 
strength, balance, core endurance, and fatigue measures showed statistically significant improvements.

Pain
Neuropathic and nociceptive pain frequently affect people with multiple sclerosis, with a prevalence of close to 90%.46 

Pain can influence the general health and overall quality of life of a pwMS. Pharmacological strategies are widely used to 
treat pain in MS; however, the efficacy of many of these drugs and their side effects often leaves pwMS seeking non- 
pharmacological interventions. Determining the best non-pharmacological intervention to treat chronic pain is challen-
ging because many studies are of low quality and rigor.

Some examples of pain interventions include transcutaneous electrical nerve stimulation (TENS), psychotherapy 
(telephone, self-management, hypnosis, and electroencephalogram (EEG) biofeedback), transcranial random noise 
stimulation (tRNS), transcranial direct stimulation (tDCS), hydrotherapy and reflexology.46 A 2019 Cochrane review 
on pain reduction strategies using TENS, psychotherapy, and DCS found minimal evidence existed on these pain 
interventions, and what was available was mostly low-level evidence.46 It is still unclear if these pain modalities 
influence the quality of life for pwMS.

In addition to the study above, this review’s search yielded a recent systematic review investigating the evidence of 
non-invasive brain and spinal stimulation (NIBSS) for pain management for pwMS.45 The evidence on NIBSS is at 
a moderate level, indicating NIBSS is potentially beneficial for pain reduction in pwMS and should be considered as an 
emerging non-pharmacological intervention for pain control.45 No clear conclusions can be drawn until more evidence, 
such as an RCT comparing NIBSS to the standard of care, becomes available.

Discussion
The World Health Organization defines quality of life as “an individual’s perception of their position in life in the context 
of culture and value systems in which they live and in relation to their goals, expectations, standards, and concerns”.75 
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This narrative review aimed to examine the literature published in the last five years related to existing and emerging 
non-pharmacological interventions that demonstrate effectiveness at improving the quality of life for pwMS. This review 
included various studies and reviews, including RCTs, quasi-experimental studies, systematic reviews, meta-analyses, 
and qualitative studies to meet this review’s aim. There is variability in how each study was assessed for quality and 
methodological rigor due to the different types of studies included in this review. This method ensured that all new 
literature on nonpharmacological intervention studies and reviews for MS having quality of life as a primary outcome 
was included.

Different quality-of-life tools were used to measure the quality of life for pwMS in the studies for this review. Some 
tools used were general quality of life scales that can be used on individuals with or without MS, while other studies used 
MS-specific tools to measure quality of life. This variability in quality of life measurement is a limitation of this review. 
It is important to note that a single quality-of-life assessment tool has yet to be agreed upon as the gold standard for 
pwMS. However, all studies in this review indicated that physical, mental, and social aspects of life must be a part of any 
quality-of-life assessment used with the MS population.76–78 Notably, not all studies in this review had all of these 
aspects encompassed in the quality of life tool used. Many studies used multiple tools or scales to look at overall quality 
of life in pwMS.

The non-pharmacological intervention with the most amount of evidence was exercise. Exercise was overwhelmingly 
shown to reduce fatigue and facilitate improved sleep quality, which are necessary for pwMS to have an overall good quality of 
life. Exercise was recommended routinely as a non-pharmacological intervention to treat physical, balance, and cognitive 
impairments. None of the articles in this review reported any adverse events occurring during their respective studies.

According to the literature for this study, exercise is beneficial and should be prescribed; failure to do so goes against 
the best available evidence. Exercise was shown to be an appropriate intervention to prescribe to pwMS to improve 
overall quality of life by decreasing fatigue, improving cognition, and enhancing physical strength. The finding from this 
review is in congruence with past studies.18,54,79–81 Guidance from a physical therapist or another trained professional is 
highly recommended to ensure safety when pwMS are starting any exercise plan.18,25,52 Past and present evidence 
demonstrates that exercise should be essential to a healthcare plan for pwMS. The literature in this review included 
varied forms of exercise such as resistance training, aerobic exercise, endurance training, Pilates, balance activities, and 
virtual reality. In addition, the safety profile of exercise in the MS population is especially good. Regardless of the 
specific exercise or study type in this review, the benefits of exercise were all similarly positive and successfully 
demonstrated exercise as a highly effective intervention to improve quality of life in pwMS.22,33,41

Exercise is a safe and effective intervention to manage many symptoms of MS and specifically to improve the overall 
quality of life for pwMS. Given the consistent evidence supporting exercise, it is hard to understand why exercise is often 
not discussed or under-emphasized during routine medical care visits. Focusing on translating this evidence into standard 
clinical practice for providers such as advanced care providers and medical doctors should be emphasized more. 
Understanding the barriers or current challenges to exercise and exercise prescription is recommended. This review 
focused specifically on interventions to improve the quality of life for pwMS, which leads to another limitation of this 
review. This review did not include studies focused on the implementation of the evidence into clinical practice.

CBT is a non-pharmacological intervention for depression, cognitive impairments, and fatigue, with promising 
results. Several studies reported CBT as an effective intervention for improving the quality of life for pwMS.24,32,35,42 

CBT was shown to be effective both in parallel with pharmacological options or as a stand-alone therapy. CBT is used in 
these studies to improve quality of life and treat depression, cognitive challenges, and fatigue. The studies included in 
this review are consistent with other available literature.58,66,82 The range of symptoms CBT can treat suggests CBT 
should be considered an option for pwMS. Looking outside this review at the larger body of literature, CBT is shown to 
be effective; however, it is not widely used as an intervention for pwMS. Studies indicate many pwMS have yet to be 
offered therapies such as CBT as part of their care.26,83,84 Considerations when using CBT are that it might not have long- 
lasting effects and, therefore, may need to be employed throughout the disease course multiple times.

It is well established in the literature that mental and emotional health can substantially impact the quality of life 
pwMS experience. Mental and emotional health concerns can occur anytime throughout the disease course. Current 
research also indicates that pwMS seldom report having their mental and emotional health needs addressed during 
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routine medical visits.59 CBT was a cited therapy in this review, as stated above, to treat depression and anxiety, but 
currently, this therapy is not commonly offered in clinical practice. This again shifts the need from exploring interven-
tions to how best to integrate these intervention strategies into routine medical practice. The research is available to 
support CBT, but recent studies indicate a lag in translating mental health and CBT into regular practice.

Conclusion
This article aimed to summarize non-pharmacological interventions for people with multiple sclerosis that have been 
shown to improve the quality of life for people with multiple sclerosis over the last five-year period. Several 
nonpharmacological interventions had evidence to support their use to promote physical, cognitive, and mental health, 
which ultimately influences the quality of life pwMS experience.52,85 What appears to be lagging for non- 
pharmacological interventions is the implementation of these interventions into clinical practice. Several studies 
discussed in this review concluded that exercise and CBT are safe and essential interventions that are shown to improve 
the quality of life for pwMS. Unfortunately, some of these studies also reported that these interventions are not 
commonly reported to be used in routine healthcare visits. Non-pharmacological interventions such as exercise and 
cognitive behavioral therapy improve the quality of life for pwMS, yet, these interventions are not prescribed as much as 
they should be.

Taking a biopsychosocial approach to healthcare is essential for optimal health and especially important if you have 
a chronic disease like MS. Integrating nonpharmacological interventions into routine care for pwMS is shown to improve 
quality of life. Several nonpharmacological interventions are effective, safe, and complementary to medical therapies. 
Exercise has clear evidence to back its use, but exercise is not widely prescribed as an intervention to improve the quality 
of life for pwMS directly. Integrating exercise into routine clinical practice must be explored and understood more. 
Translating the knowledge of exercise and CBT into regular MS care is essential to achieve broad adoption of exercise 
and CBT interventions.

There is also a notable need for more rigorous RTCs and primary studies. Many studies used for this review and 
available are systematic reviews and meta-analyses. This is causing the systematic reviews to be of lower quality due to 
minimal RTCs, with a few less rigorous studies only being present for nonpharmacological interventions. This may be 
due to funding and time concerns. Fortunately, we have strong evidence to conclude that exercise and CBT therapies can 
improve the quality of life for pwMS. Exercise and CBT can improve physical, cognitive, and mental health for pwMS.

Key Points
● Multiple Sclerosis can cause various symptoms that impact the overall quality of life for the pwMS.
● Non-pharmacological interventions are available to treat various symptoms related to MS.
● Exercise, cognitive behavioral therapy, and cognitive rehabilitation can improve physical, cognitive, and mental 

health for pwMS. Moderate to strong levels of evidence support using these nonpharmacological interventions to 
improve the quality of life for pwMS.

Summary
Some health and wellness needs in the MS population are not routinely addressed in regular medical visits. These health 
needs can significantly affect those individuals’ quality of life. While exercise and CBT are well supported in the 
literature as effective interventions, commonly, they are not discussed during routine medical visits. Research attention 
must focus on translating this knowledge into practice and on high-quality RTCs to clearly show the benefit of 
nonpharmacological interventions for pwMS. Non-pharmacological interventions do not remove the importance of 
disease-modifying agents or other medications but increase the number of interventions available to pwMS.
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