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Abstract

Background: Currently there is no cure for persons living with Multi-
ple Sclerosis (MS). Disease progression, and secondary symptoms,
has traditionally been managed pharmacologically. Recent studies
have examined the use of dietary modification and/or supplementa-
tion to manage MS, but most do not offer the perspective of persons
living with MS on the impact of these interventions. The purpose of
this study is (1) to determine whether persons with MS are managing
their symptoms using dietary changes and/or supplementation and
(2) to investigate their perceptions about the influences of these in-
terventions on MS-related symptoms.

Methods: This survey study included many questions with open-end-
ed “other” responses and an individual interview process. Partici-
pants included persons with MS living in the Northeast corridor of the
United States, contacted though MS support groups. Data collection
occurred during the summer and fall of 2017 and 2018.

Results: Dietary modification was reported by 57% of the 114 partic-
ipants; supplementation by 90%. There was a significant relationship
for participants using a Paleo, Mediterranean, and Gluten-free diets;
as well as Vit B6, antioxidants, Vit B12, Vit C, Turmeric, Omega 3
and Probiotics, and the perception that diet/supplementation influ-
enced MS symptoms. Most (89%) participants are willing to modify
their diet and/or take a supplement if effective in managing MS. Cost
was the most frequently cited barrier.

Conclusion: Most participants reported making dietary changes
and/or taking supplements to manage MS symptoms and are willing
to make changes if these interventions are proven effective. Addi-
tional research is warranted.
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Introduction

Multiple Sclerosis (MS) is an inflammatory disease affecting the
central nervous system (CNS) that involves demyelination of nerves,
causing disruption of communication from the brain to other regions
of the body [1]. Symptoms of the disease, which include fatigue, vi-
sion impairments, paresis, pain, sexual dysfunction, bowel and blad-
der dysfunction, gait impairment, and decreased endurance, vary
between persons with the disease and often fluctuate [2]. Currently,
there is no consensus identifying the cause of MS, but experts believe
it is a combination of hereditary and environmental risk factors [2,3].
According to the National MS Society, nearly one million people in
the United States of America have been diagnosed with MS [4].

Currently, MS does not have a cure, interventions focus on de-
creasing the progression and secondary symptoms of the disease.
Medical management typically includes medication, which is pre-
scribed according to the type of MS. Persons with relapsing remitting
MS are typically prescribed disease modifying agents in the form of
injections, oral medication, and infusions [5]. According to Hartung
et al., (2017) the cost of these medication often exceeds $70,000 per
year, which often decreases compliance [6]. Furthermore, persons
with other types of the disease are unable to use disease modifying
agents and must use other medications, known to have increased
side-effects and/or rely on secondary medications to manage the myr-
iad of symptoms that typically accompany MS.

Because of the cost and known side-effects of MS medications,
persons with MS frequently seek alternatives to manage their disease.
This often includes dietary changes and/or supplementation [7]. Diet
modification, including diets such as low-fat plant-based diets [8], Pa-
leo based diets [9] and high fat diets [10], have exhibited positive im-
pacts on MS symptoms. Some diets have been suggested to alter lev-
els of inflammation in the body [11,12], where other diets have been
suggested to repair the damaged myelin sheath that causes symptoms
of the disease [10,13]. There is also some literature to supportthe use
of antioxidants [14], Vitamin D [15,16] and Vitamin A supplementa-
tion for persons with MS [14].

The purpose of this study was to examine the frequency and per-
ceptions of persons with MS using diet and/or supplementation to
manage MS symptoms. This study investigated the specific diet and
supplementary changes being used, their perceived impact, and the
associated barriers. Based on the research reviewed on MS and diet,
as well as clinical experience treating persons with MS, the research
team hypothesized that the majority of persons with MS would be
aware that diet may influence symptoms related to MS and the pro-
gression of the disease, but that most participants will report that they
have not made significant dietary changes. Data about diet and sup-
plement usage in persons with MS, and the impact on MS-related
symptoms, may guide future use as well as additional larger studies to
improve the quality of life for persons living with MS.
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Materials and Methods

This study utilized a survey questionnaire (refer to Appendix A,
MS Survey) with individual interviews. Prior to initiation of data
collection, the study received approval (2017-13-020) from the IRB
committee at Neumann University. Data collection occurred in two
stages, the first included 61 subjects, ages 25-79, and took place
during the summer and fall of 2017. The second occurred one year
later and consisted of 53 subjects ages 25-77. The study population
was a sample of convenience consisting of persons with MS living in
the northeastern part of the United States. Inclusion criteria includ-
ed a diagnosis of MS, and the ability to answer questions about diet
and health habits. Participants were recruited through MS support
groups, social media posts, and word of mouth. Once consent was
granted, participants completed a questionnaire inquiring about diet,
lifestyle, and health habits. Finally, individual interviews were con-
ducted to confirm all information and discuss qualitative responses to
open-ended questions.

Results

Statistical analyses were performed using SPSS software ver-
sion 22 (IBM Corporation, Armonk, NY, USA). Descriptive statis-
tics were used to analyze participant characteristics and responses to
medication, lifestyle, and dietary habits. Chi square tests were used
to compare dichotomous data, such as whether participants believed
there is a connection between diet and MS and specific types of di-
etary modifications used by the participant. Independent samples t
tests were used to determine relationships between continuous data,
like the number of years with MS, and dichotomous findings, such as
whether the participant had tried specified diets to manage their MS.
In addition, all open-ended responses provided in the “other” fields
was reviewed and categorized.

Atotal of 114 persons with MS completed all parts of the question-
naire and participated in the interview process. The age of the subjects
ranged from 25-79; the mean age was 54.56, median 56, and standard
deviation (SD) 11. The most common education was a bachelor’s
degree (39%), followed by a high school diploma (31%), graduate
degree (20%), and associates degree (11%). The majority of partici-
pants were white (75%) females (80%). The range of time that partic-
ipants reported living with MS was .5 years to 38 years with a mean
of 15.7 and SD 9.8. When asked which type of MS they had, most
participants reported having relapsing-remitting (74%), followed by
secondary-progressive (12.5%), primary progressive (10%), and clin-
ically isolated/benign (2%) (Table 1).

Number of participants n=114

Age range 25-79 years of age

Mean age 57 years of age

Gender identity 80% female; 20% male

Most common type of MS Relapsing-remitting (72%)

Mean years since MS diagnosis (range) 17 years (0.5 — 38 years)

Education level 69% college& more; 31% high school or less

Used medication to manage MS 83%
Used dietary changes to manage MS 57%
Used supplementation to manage MS 49%

Used exercise to manage MS 82%
Used physical therapy to manage MS 74%

Table 1: Participant Characteristics.

The majority of participants reported taking MS medications
(83%). In addition, physical therapy (74%), exercise (82%), dietary
modification (57%) and lifestyle (23%) were reported as strategies to
manage MS symptoms. During the second phase of data collection,
participants (n=52) were asked about using complementary and alter-
native medicine (CAM) as a strategy to manage MS; 23% indicated
that they did. Most participants (74%) reported that the use of man-
agement strategies other than medication were helpful.

Most participants (75%) reported that they believed diet has a
connection with MS. When participants were asked which types of
diets they had tried, the most common (27%) selection was not any
of those listed on the questionnaire, but a variety of diets categorized
as “other.” Many of the “other” choices consisted of various types of
elimination diets. The gluten-free diet was the most commonly report-
ed on the questionnaire (17.5%), followed by low sodium (16%) and
low fat (10%). Less than 10% of participants reported using caloric
restriction, ketogenic, and/or swank diet. The most commonly report-
ed “other” diet was the Wahl’s diet (7) followed, by descriptions of
generally improving the quality of diet by increasing vegetable con-
sumption, decreasing sugar and processed foods. Several participants
also described following a regime of intermittent fasting (Figure 1).

Figure 1: Diet Types Reported.

Almost all participants (90%) reported that they tried using vita-
mins and minerals to manage MS. Vitamin D was the most frequently
reported (81%), followed by B12 (34.5%), Calcium (26.5%), Vitamin
A (24%) and B6 (22%). Less than 15% of the participants report-
ed using Vitamin E, antioxidants, and Zinc. Many of the participants
(31%) also reported using an “other” type of vitamin or mineral to
manage MS. The most common was Biotin (8) which is combination
of vitamin B and antioxidants. Many participants also reported taking
Magnesium (7), followed by use of a general multivitamin (Figure 2).

Slightly less than half (49%) of the participants reported using
supplements to manage MS. Probiotic was the most reported sup-
plement (30%), however this supplement was only present on the
questionnaire during the second phase of data collection after sev-
eral participants entered this in the “other” category during the first
phase. Turmeric (22%), Omega 3 (20%), and Cranberry (11%) were
also frequently reported. Less than 5% of the participants use Ginkgo
Biloba, Echinacea, and/ or Valerian root. Coenzyme Q10, ginger and
fish oil were reported by multiple participants in the “other” category.
Furthermore, many participants reported using unusual supplements
such as transfer factor, bee pollen, grade seed extract, milk thistle
and Alpha-Lipoic acid. The use of marijuana and CBD oil were also
reported in the “other” category (Figure 3).
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Figure 2: Vitamins and Minerals Reported.

Figure 3: Supplements Reported.

Slightly less than half of participants reported perceiving that diet
and/or supplementation helped MS symptoms (49%). The majority
(89%) reported being willing to modify their diet if there was evi-
dence that it would help. Most (74%) were willing to participate in a
larger study to investigate the connection between MS and diet. The
majority (70%) of participants anticipated barriers to making dietary
changes or adding supplements. The most common was cost (38%)
followed by habit (28%), time (19%), knowledge (18%) and cooking
(17%).Responses within the “other” category for this question often
involved the psycho-social aspect of food preparation and food con-
sumption such as cooking for family members who may not be open
to dietary modification, and/or reliance on others to prepare food due
to physical impairment.

There was a significant relationship between participants who
tried diet to manage MS and those who believed there was a connec-
tion between MS and diet (x = 19.721, df = 1, p = 0.000). There was
also a relationship between those who tried diet to manage MS and
whether or not they perceived diet and/or supplementation to help
MS symptoms %*(1) = 15.192,p = 0.000).There was not a relationship
between the participants age, the number of years a person had MS,
or their educational level and whether or not they believed there was a
connection between MS symptoms and diet and/or supplementation.

When examining those who tried specific dietary modification
and whether or not they perceived diet and supplementation to in-
fluence MS symptoms, there was a significant relationship found

for those who tried the Paleo diet modification (¥*(1) = 7.812,p =
0.005), Mediterranean diet modification ( ¥*(1) = 3.798,p = 0.051),
gluten free diet modification (y*(1) = 6.719,p = 0.010) and for
those who selected the “other” category (y*(1) = 7.486,p = 0.006).
There was not a relationship found for those who tired low fat,
ketogenic, caloric restriction, low sodium and the Swank diets.
There was a significant relationship for those who used Vitamin B6
(3(1) = 5.283,p = 0.022), antioxidants (y*(1) = 5.671, p=0.017),
Vitamin B12 (¥*(1) = 8.837,p = 0.012), Vitamin C (}*(1) = 9.22.p
= 0.002), Turmeric (}*(1) =5.976, p = 0.015), Omega 3 ( x*(1)
=13.407, p = 0.000), and Probiotic supplementation ( y*(1) =4.555,
p = 0.033) and whether they perceived supplementation to improve
MS symptoms. There was not a relationship found for those who
used Vitamins A, E, and D, Calcium, Zinc, GinkgoBilbo, St. John’s
Wort, Echinacea, Valerian root, and Cranberry supplementation.

There was a significant relation found, between those who be-
lieved diet has a connection with MS and those willing to change their
diet if it would help (¥*(1) =20.193, p = 0.000), as well as participants
who believed there is a connection between diet and MS and those
willing to participate in a study about diet and supplementation for
persons with MS if there was evidence it was helpful (y*(1) =14.031.p
=.000) and between subjects who believed there is a connection be-
tween diet and MS and those willing to change diet if evidence sup-
ported it (x*(1) =20.193,p = .000).

Discussion

Like current reports by the MS Society describing women ac-
counting for 74 percent of persons diagnosed with MS [4] females
accounted for 80 percent of participants in this study. In addition, the
MS Society reports that MS is most common amongst Caucasians
of northern European ancestry [4] and 75 percent of the subjects in
this study identify themselves as White. Similarly, most participants
had relapsing-remitting MS, the most common type reflected by data
collected by the MS Society.

Consistent with our hypothesis, most participants believed that
diet and supplementation may be beneficial to managing MS-symp-
toms. Participants reported taking a wide range of diets, vitamins, and
supplements. Many of which were not listed on the survey but de-
scribed within the “other” category. Furthermore, many participants
described following diet and supplementation regimes that were not
prescribed by a medical doctor or supported by current research.

Thirty-four percent of participants reported using the Paleo diet to
manage MS symptoms. The Paleo diet eliminates all processed foods
from a person’s diet, as well as grains, dairy, and legumes. Processed
foods have been criticized for many years due to adverse health ef-
fects to those who eat in excess [9]. A pilot study by Wahls (2019)
found a low lectin Paleolithic diet eliminating foods believed to cause
inflammation was associated with favorable clinical response to MS
as measured by biomarkers [17]. Another study by Sand (2018)that
included a modified Paleolithic diet, as well as dietary supplements,
a physical exercise program, electrical stimulation, and meditation,
significantly improved fatigue in persons with secondary progressive
MS [11].

Twenty-eight percent of the 56 participants in this study who mod-
ified their diet reported lowering their sodium intake. A low salt diet
is believed to decrease global inflammation in the body, yielding bet-
ter nerve conduction, therefore reducing the impact of MS symptoms
[18]. A study by Farez et al., (2015) linked higher sodium intake to
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increased clinical symptoms and new enhancing lesions visible with
imaging [19]. Furthermore, a study by Sand (2018) with 70 subjects,
found persons with MS with medium or high sodium intake levels
had clinical relapse rates 2.75- and 3.95-fold higher, respectively [11].

The Mediterranean diet is a diet consisting of low saturated fats,
high in unsaturated fats, and high volume of fruits and vegetables
[16]. There have been many adaptions to the Mediterranean diet, in-
cluding the Wahls diet. Twenty-eight percent of subjects in this study
reported trying the Mediterranean diet to decrease MS symptoms
and the majority of those reporting an “other” diet type followed the
Wahls diet. A study comparing the Wahls Elimination Diet and the
Swank Diet, suggest that nutrients that are highly recommended with-
in the Mediterranean based diet, may be beneficial to persons with
MS [17]. However, there is no conclusive evidence that these dietary
changes impact on the number of exacerbations or function.

Caloric Restriction (CR) diets are often credited with decreasing
global inflammation which has been associated with MS. CRdiets
have been used for quite some time and remain controversial. Some
consider it to be synonymous with the newer diet trend of intermit-
tent fasting, however caloric restriction is focused on reducing calorie
intake and intermittent fasting is focused on reducing the number of
meals consumed throughout the day [10,20]. Fifteen percent of our
participants state that they have attempted caloric restriction diets af-
ter being diagnosed with MS. In addition, several reported using inter-
mitting fasting to manage MS symptoms. According to Timmermans
(2014) caloric restriction and dietary molecules such as polyphenols,
carotenoids, vitamin D and niacin are able to counteract inflammation
in MS and improve disease symptoms while other dietary compounds
like sweets, alcohol, coffee and tea are more commonly associated
with MS incidence [10]. A randomized-controlled pilot trial by Fitz-
gerald et al., (2018) with different types of CR diets, found that both
intermittent and daily calorie restriction diets reduced weight in per-
sons with MS and did not cause harm [20].

Ninety percent of participants reported using vitamins and/or
supplements to manage their MS. Vitamin D was the most frequent-
ly reported (81%). The relationship between vitamin D and MS is
complex and not completely understood. Correlations between lati-
tude and MS prevalence first linked vitamin D levels to MS. There
is a higher prevalence of MS in regions with less sunlight and the
most common source of vitamin D is from ultraviolet radiation [21].
More recently, studies link vitamin D to suppressing an inappropri-
ate immune response [22,23] and suggest it may help decrease levels
of inflammatory cytokines hypothesized to control gene expression
[22,24]. A study by Shirazi et al., (2015) suggested that vitamin D
contributes to immunomodulatory protection of the brain [25]. Sub-
optimal levels may contribute to axonal inflammation and subsequent
degeneration [26]. Some small trial studies have reported that vita-
min D improves the ability of persons with early MS to generate im-
proved regulatory T-cell suppressive function [27,28]. However, the
doses used in these studies to obtain this immunoregulatory effect
were much greater than the daily recommended dose [27, 28]. Fur-
thermore, the number of subjects in these studies was small. On the
other hand, larger clinical studies proving the efficacy of vitamin D
for persons with MS are lacking. A Cochrane systematic review study
of 12 Randomized Control trials (RCTs) by Jagannath et al., (2018)
reported that vitamin D supplementation did not decrease the rate of
relapses, the presence of lesions found using magnetic resonance im-
aging (MRI) or the incidence of serious adverse events [15]. Similar

J Altern Complement Integr Med ISSN: 2470-7562, Open Access Journal

DOI: 10.24966/ACIM-7562/100221

to these findings, participants in our study who used vitamin D did not
perceive that it had an influence on MS symptoms.

Probiotics was the supplement most often used by study partic-
ipants (49%). In addition, there was a relationship between persons
taking probiotics to manage MS, and the perception that diet and sup-
plements influence MS symptoms. Probiotics alter the composition of
the microbiome, the complex environment within the gastrointestinal
tract that contains microbes such as bacteria, viruses, protozoa, fungi
and their associated genetic material [29]. There is growing evidence
the microbiome in persons with MS is altered compared to healthy
controls [29-31]. Experimental studies in induced autoimmune En-
cephalomyelitis (EAE), a condition that mimics MS in adults, in mice
have shown that certain dysbiotic changes in the gut microbiota com-
position may exacerbate EAE, and positive offer protection [32,33].
A study by Tankou et al., (2018) involving high doses of probiotic
supplementation for nine persons with MS, successfully increased the
abundance of several microbes known to be depleted in persons with
MS, and decreased the presence of several considered harmful [34].

In addition to the nine vitamins/minerals and eight supplements
listed on the survey questionnaire, participants reported using 21 ad-
ditional types of dietary supplements in the collective “other” cate-
gories. Most reported taking them because of advice from persons
outside of their primary medical team. To investigate each is beyond
the scope of this paper. However, the willingness of persons with MS
to seek alternative forms of treatment to manage their disease speaks
to the importance of further research to investigate their efficacy.

Contrary to our hypothesis, the majority of participants in this
study did report using dietary modification (57%). This percen-
tis higher than the 17% of respondents who reported they were
currently attempting a diet to manage their MS in a survey study
with 199 participants by Brenton and Goldman (2016) [7]. Like
the majority of respondents in this study (74%), Brenton & Gold-
man reported that 91.5% of participants were interested in diet
modification as way to manage MS. Similar to our conclusion,
Brenton & Goldman (2016) recommend future studies, involving
at least three months of dietary changes for persons with MS [7].

When planning future studies involving dietary behavior changes,
it is important to understand what barriers the target population may
have. In this study, the majority (70%) of respondents reported bar-
riers to making diet and/or supplement changes, with cost reported
most. A qualitative study by Barnard et al., (2020) that also investi-
gated the barriers to dietary changes, interviewed 20 persons with MS
who self-enrolled in a healthy lifestyle intervention which included
dietary modification and found that social support, the ability to cook
and enjoyment in food preparation facilitated dietary changes [35].
Participants reported lack of will-power, reliance on other to cook,
and lack of dietary guidance from healthcare professionals as barriers
to dietary modification [35].

In summary, many participants in this study perceived that dietary
changes and/or or the use of certain supplements may be useful in
managing MS symptoms and most have attempted to do so.Almost
all expressed a willingness to adopt a specific diet or take supple-
ments if proven to effectively manage their MS. Additional research
investigating persons with MS who are actively participating in spe-
cific dietary and supplement protocols, compared to controls, with
specific measurements to objectively assess outcomes is indicated.
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Furthermore, investigation of supplements that participants common-
ly reported that were not initially studied or included on the question-
naire, like Biotin, Magnesium and several others, and their effects MS
should be investigated.
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