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Dietary habits in a group of patients with
multiple sclerosis are similar to those of
healthy control subjects

Habitos alimentares de pacientes com esclerose multipla sdo semelhantes aqueles de
controles saudaveis

Stella Boreggio MACHADO', Raquel CABRAL', Nadya MURADE', Nayara Cavalcanti ARES', Claudio SCORCINE?,
Yara Dadalti FRAGOSO?

ABSTRACT

Background: Multiple sclerosis (MS) is a chronic autoimmune disease of the central nervous system. Over time, patients with MS
accumulate neurological disabilities. MS typically affects young adults and is associated with an inflammatory profile of cytokines and
lymphocytes. If a patient were to consume a potentially inflammatory diet, it is possible that the evolution of MS in that individual would be
more aggressive. Objective: To investigate whether patients with MS living in and around the city of Santos, Sao Paulo, Brazil, had a profile of
inflammatory diet. Methods: Patients with MS and healthy control subjects were individually interviewed, and the 24-hour Diet Recall and
the Bristol Stool Form Scale were applied. Salt intake was calculated using the WebDiet 2.0 software. Results: There were no remarkable
differences in dietary habits between healthy control subjects (n=34) and patients with MS (n=66), except for higher consumption of
carbohydrates by patients. Both patients with MS and control subjects had higher protein and lower carbohydrate intake than the World
Health Organization’s recommended daily amounts. There was no correlation between food intake and neurological disability in patients
with MS. Conclusion: The dietary patterns of patients with MS and healthy controls were similar in the city of Santos, Sao Paulo, Brazil, and
surrounding towns, except for higher intake of carbohydrates by patients. No profile of pro-inflammatory diets was identified among the
patients with MS enrolled in this study.
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RESUMO

Introducédo: Esclerose multipla (EM) é uma doenca cronica e autoimune do sistema nervoso central. Ao longo do tempo, pacientes com
EM acumulam incapacidades neurolégicas. A EM tipicamente afeta adultos jovens e se associa a um perfil inflamatério de citocinas e
linfécitos. Se um paciente tiver uma dieta potencialmente inflamatéria, & possivel que a evolucdo da EM seja mais agressiva neste
individuo. Objetivo: Investigar se pacientes com EM residentes na cidade de Santos e regiao, Sao Paulo, Brasil, apresentam um perfil
de dieta inflamatéria. Métodos: Pacientes com EM e controles saudéaveis foram individualmente entrevistados e um Recordatério da
Dieta de 24 horas e a Escala de Bristol de Tipo de Fezes foram aplicadas. A ingesta de sal foi calculada usando o WebDiet 2.0 software.
Resultados: Nao houve diferenca marcante nos habitos alimentares de controles saudaveis (n=34) e pacientes com EM (n=66), exceto
pelo maior consumo de carboidratos pelos pacientes. Tanto os pacientes com esclerose multipla quanto controles tinham maior consumo
de proteina e menor consumo de carboidratos do que o recomendado pela Organizacao Mundial de Satde. Nao houve correlacéao entre o
consumo de alimentos e a incapacidade neurolégica dos pacientes com EM. Conclusao: O padrao de dieta de pacientes com EM e controles
saudaveis é semelhante na cidade de Santos, SP, Brasil e regiao circunvizinha, exceto pelo maior consumo de carboidratos pelos pacientes.
Nao foi identificado um perfil de dieta pré-inflamatéria entre os pacientes incluidos neste estudo.
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INTRODUCTION

Multiple sclerosis (MS) is a chronic autoimmune disease
of the central nervous system (CNS) that mainly affects young
adults'. Although MS is a relatively rare disease, there are circa
2.3 million individuals with MS worldwide®. The cause of MS is
unknown, but pathological findings include inflammation and
degeneration of the CNS". Briefly, MS is likely to be the result
of a combination of genetic predisposition and environmental
influences®. MS is an important cause of neurological disability,
unemployment and low quality of life among young and mid-
dle-aged adults®. This devastating disease can be treated with
disease-modifying therapies, which have evolved with remark-
able speed’. At present, most patients with an early diagnosis of
MS can expect good disease control and less neurological dis-
ability when followed by experienced neurologists. However, as
patients get older, age-related diseases may start to superim-
pose disabilities on those who already have chronic neurological
conditions. For example, metabolic and cardio/cerebrovascular
diseases may lead to stroke in a patient with MS®.

Healthy lifestyle interventions may decrease inflamma-
tion and are important tools during the patients’ treatment.
Physical exercise, for example, is beneficial for patients with
MS for a variety of reasons, including through changing their
cytokine profile to an anti-inflammatory pattern®'®!!. Likewise,
patients with MS should improve their diet, so as to avoid com-
ponents associated with an inflammatory profile. The long-
chain fatty acids that are often found in processed foods pro-
mote differentiation of naive T cells into pro-inflammatory
Th1 and Th17 cells' On the other hand, polyunsaturated fatty
acids (PUFA) decrease inflammation through expression of
anti-inflammatory prostaglandins E1 and E2, which will affect
cytokine production and leukocyte migration'.

Regarding salt, while some authors have reported that
high salt intake was associated with an inflammatory Th17
cell profile and worse outcomes among patients with MS*,
others have not shown such results'.

Higher intake of fruits and vegetables has been correlated
with reduced levels of MS disease activity, symptom burden,
and neurological disability in large studies'. An inverse rela-
tionship between whole-grain intake and MS-related disabil-
ity has been described*.

The objective of the present study was to compare the
dietary patterns of patients with MS and healthy control
subjects living along the seacoast, in and around the city of
Santos, Sdo Paulo, Brazil.

METHODS

The study was approved by the Ethics Committee at
Universidade Metropolitana de Santos (UNIMES), Sao Paulo,
Brazil. All the subjects with MS were living in the city of
Santos (23°57'38.99” S; 46°20'1” W) and surrounding towns

and were receiving medical care from specialized neurolo-
gists at the University Reference Centre for MS, at the MS &
Headache Centre Santos, and at private consultation offices.
Patients were recruited from the two associations for MS in
Santos, namely Associacdo de Portadores de Esclerose Multipla
da Baixada Santista (APEMBS) and Esclerose Mltipla Litoral
Santista (ALSAPEM). Control subjects were healthy individu-
als accompanying friends of family to consultations at several
medical services at UNIMES). Participation was voluntary and
only those who signed the informed consent were included.

In order to avoid biases associated with sedentarism and
motor limitations, only patients who could walk for at least
100 m with or without a cane were included. The patients’
neurological disability was measured using the Expanded
Disability Scale Score (EDSS), which can range from zero (nor-
mal neurological examination) to 10 (death) in increments of
0.5 points®™. All the patients in this study presented EDSS<6.0,
meaning they were not wheelchair-bound or bedridden.

Briefly, patients and controls were included if they volun-
teered to participate, signed the informed consent and were
able to understand the questions and interact with the inter-
viewers. Patients were excluded if they were wheelchair-bound
or bedridden. Participants informed their height and weight.

Dietary intake was assessed during a personal interview
using a 24-hour recall questionnaire. Intake measurements
were estimated using simple drawings of plates, cutlery,
glasses, etc. This method enabled the assessment of mac-
ronutrients, carbohydrates, proteins, and fat. The standard
diet established by the World Health Organization (WHO)
includes 60% carbohydrates, 25% fat, and 15% protein®.
These percentages were used as ideal values in our study.
The interviewers had been extensively trained for this project.
Salt intake was calculated using the WebDiet 2.0 software.

The Bristol Stool Form Scale”, as validated for use in
Brazilian Portuguese®, was used to assess the characteris-
tics of the patients’ feces. Seven drawings of different types of
stool were shown to the patients, who selected their predom-
inant type on the basis of shape and consistency.

The statistical analyses used included sample size calcu-
lation (minimum n=28 in each group), the Shapiro-Wilk test
for normality, Student’s #-test for parametric comparison
between groups and Pearsons correlation test; p<0.05 was
used to define statistically significant differences.

RESULTS

The group consisted of 66 patients with MS (13 men; 19.9%)
and 34 healthy control volunteers (nine men, 26%). At least
12 months had elapsed since MS onset in these patients.
The mean age of the two groups was not statistically different.
Patients with MS had had a median disease duration of seven
years and presented median EDSS of 2.0 (minimal disability).
Table 1 summarizes the results from this study.
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Table 1. Comparative data between patients with multiple
sclerosis and healthy controls. Results are presented as mean
valuetstandard deviation.

MS (=) (oTIe! Control x
MS
MS duration (years) 7.843.7
EDSS 21+1.4
Male / female 13/53 9/25 0.45
Age (years) 41.2411.7 39.7£13.7 0.60
BMI 25.4£4.65 25.94£3.95 0.93
PTN (g) 104.5+28.8 105.6154.6 0.89
LIP(g) 55.56+28.8 53.1£31.6 0.69
CHO (g) 230.7493.1 187.9+77.4 0.02*
Kcal 1,841.24609.1  1,652.0£672.7 015
% PTN 2349 26+10 0.21
% LIP 2748 2848 0.39
% CHO 50+11 45111 0.09
Feces times/week 5.812.4 6.2+3.1 0.46
Bristol scale 3.240.9 3.1%0.9 0.76

*Significant difference in the intake of carbohydrates; MS: multiple sclerosis;
EDSS: Expanded Disability Scale Score [Kurtzke]; BMI: body mass index; g:
grams; PTN: protein; LIP: lipids; CHO: carbohydrates; Kcal: kilocalories/day.

Patients with MS consumed higher levels of carbohy-
drates than control subjects (p=0.02). There was no correlation
between patients’ disability and intake of kilocalories, carbo-
hydrates, protein or fat (r<0.1 for all calculations). In compari-
son with the WHO recommendations, these patients with MS
and control subjects living in the coastal area of southeast-
ern Brazil had higher protein and lower carbohydrate intake
levels in their diets. The daily intake of salt and fibers was
within the levels recommended by the WHO for both groups.
Patients ingested 1,484 mg of salt and 21.4 g of fiber/day,
while controls ingested 1,136 mg of salt and 18g of fiber/day.
The WHO recommended values are 1,500 mg of salt and 25 g of
fiber/day. The water intake levels among the patients and con-
trols were 1.340 L/day and 1.470 L/day, respectively, i.e. lower
than the 2 liters/day recommended by the WHO. This finding
is consistent with the low hydration of these individuals’ feces,
since 14.7% of the controls and 19.6% of the patients reported
having hard stools. However, there was no correlation between
water intake and hardened feces in this sample.

DISCUSSION

There are few case-control studies on the dietary habits of
patients suffering from MS. Epidemiological data suggest that
a pro-inflammatory diet increases the risk of developing MS**,
while fish oils* and a Mediterranean diet* could protect indi-
viduals from having the disease. The present study neither
found any correlation between dietary habits and neurological
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disability, nor any significant difference between food intake by
patients with MS and controls. The patients with MS in the pres-
ent study were regularly attended by a neurologist specializing
in this disease. Therefore, it is possible that through having low
disability; attending discussions at the patients’ associations and
having proper medical care, these patients already had better
lifestyle leading to an “anti-inflammatory behavior”. This hypoth-
esis is reinforced by a recent study from Spain, in which patients
with severe degrees of MS disability were often malnourished or
at risk of malnutrition, with deficient intake of polyunsaturated
fatty acids, fibers, and vitamins”. Another study showed that
disability among patients with MS measured through EDSS cor-
related with the “Dietary Inflammatory Index™.

Living along the seacoast, just south of the Tropic of
Capricorn, is possibly another favorable factor. The popula-
tion enrolled in this study is exposed to sunlight and tends to
use light clothing. There are free physical activity programs
on the beach and in gyms, and most people in Santos and
surrounding towns have a culture of “staying fit”, as observed
from the body mass index (BMI) of the individuals enrolled in
this study. With a median age of 40 years, the median BMI was
25.5 among the 100 participants in this study. Furthermore,
the pattern of higher protein intake and lower carbohydrate
intake reinforces the idea that these individuals were practic-
ing weight control. The low daily caloric intake seems to rein-
force this hypothesis. Although patients with MS consumed
more carbohydrates than control subjects, the values for
both groups were below those recommended by the WHO.

The feces from all the individuals enrolled in this study
were within the normal range on the validated scale contain-
ing seven types of stool forms. All participants reported having
forms 2, 3 or 4 (normal). Water intake and feces consistency
were not correlated, but the very narrow variation of both
parameters must be taken into consideration.

This study has some limitations. A 24-hour recall ques-
tionnaire is a valuable tool but there may be a tendency
to overestimate low food intakes and underestimate high
ones”. Well-trained interviewers can overcome most diffi-
culties with the method through using a detailed and thor-
ough procedure protocol®. The population of this study was
relatively small and was restricted to a relatively small area of
residence. Therefore, the results may not be applicable to dif-
ferent parts of the world. In addition, the inclusion of patients
with MS with low or moderate disability means that the more
severe cases of MS were excluded from the study. Thus, the
results obtained in this study may not be reproducible for all
patients with MS in the 23°57°38.99” S, 46°20°1" W region.

In conclusion, except for higher intake of carbohydrates
among the patients, the dietary patterns of patients with MS
and healthy controls in the city of Santos, Sdo Paulo, Brazil, and
surrounding towns were similar. No profile of pro-inflammatory
diets was observed among the patients with MS enrolled in this
study. The patients and control subjects consumed more pro-
tein and less carbohydrates than recommended by the WHO.
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