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ABSTRACT

A diet rich in proinflammatory components and inflammation are suggested to be significant
risk factors for multiple sclerosis (MS). This study aimed to investigate the association
between the risk of MS and the inflammatory potential of an individual’s diet and dietary
diversity through pro-inflammatory/anti-inflammatory food intake score (PAIFIS) and dietary
diversity score (DDS). In a hospital-based case—control study, 397 participants, including

197 patients with MS and 200 healthy participants aged over 18 years, were evaluated. The
history of smoking, dietary intake, and anthropometric characteristics, including body mass
index, waist circumference, total body fat, and fat-free mass were assessed. A validated 160-
item semiquantitative food frequency questionnaire was used to calculate the PAIFIS and

DDS scores. The mean age of the participants was 32.45 + 8.66 years, and most were females
(274, 79.4%). The PAIFIS score was significantly higher among MS patients than healthy
participants (p = 0.001). Between PAIFIS and DDS, only PAFIS was significantly related to MS
risk (odds ratio, 1.002; 95% confidence interval, 1.001-1.004; p = 0.001). PAIFIS, as an index of
dietary inflammation, can predict MS. Further studies are needed to document these findings.

Keywords: Multiple sclerosis; Diet records; Micronutrients

INTRODUCTION

Multiple sclerosis (MS) is an inflammatory, neurodegenerative autoimmune disease of the
central nervous system. It is traditionally viewed as a two-stage MS, with early inflammation
responsible for relapsing-remitting disease and delayed neurodegeneration causing non-
relapsing progression, i.e., secondary and primary progressive MS [1]. MS affects young
adults, especially women aged 20-40 years [2]. There is an increasing trend in the incidence
and prevalence of MS in developed and developing countries [1]. It is estimated that
approximately 2.8 million people worldwide have MS [3]. According to the international MS
prevalence categorization, Iran is located in a low-risk region for this disease (5-25 cases per
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100,000 individuals); however, the prevalence of MS reaches 35.5-51.9 cases per 100,000
individuals in the central areas of the country [4].

MS is characterized by demyelination in the brain and spinal cord, which is influenced

by acute and chronic inflammation. Therefore, modulation of milieu inflammation can
be a protective factor against the occurrence, symptoms, and progression of MS [5]. As

a modifiable factor, dietary patterns are closely related to the incidence of MS and its
complications [6]. A diet rich in antioxidant and anti-inflammatory components (fresh
fruits and raw and cooked vegetables) can prevent inflammation in the body. A diet rich in
proinflammatory components (red meat, processed meat, sugar, candies, and snacks) can
induce the production of inflammatory factors [7]. There are several indices to evaluate
the dietary inflammatory load [8]. The pro-inflammatory/anti-inflammatory food intake
score (PAIFIS) is among the recently validated indices [9]. PAIFIS is a potential marker to
determine the inflammatory load through a food frequency questionnaire (FFQ) [9].

In addition to the Western pattern (high in red and processed meats, sweets and

desserts, French fries, and refined grains), which directly contributes to increased body
inflammation, increasing calorie intake and obesity can indirectly increase inflammation
levels [10-12]. Furthermore, micronutrient malnutrition affects the incidence, progression,
and improvement of MS [13]. The dietary diversity score (DDS) is useful in assessing

and predicting inadequate micronutrient intake [14]. This definition of food diversity is
commonly used to assess individuals' dietary habits and patterns. This is calculated by
summing the number of foods or food groups consumed during this time [15].

Regardless of the current global interest in MS, there is a shortage of scientific evidence
regarding the course of the disease, its symptomatology, and the relationship between dietary
patterns and the incidence of MS [16]. To our knowledge, this is the first study evaluating

the relationship between PAIFIS, DDS, and odds of developing MS. We hypothesized that
individuals with higher dietary inflammation (higher PAIFIS scores) and lower dietary
diversity (lower DDS) may have increased odds of MS. Elucidating the role of overall dietary
quality, rather than individual foods or nutrients, is essential for establishing lifestyle
recommendations to reduce MS risk. Therefore, the novelty of this research lies in its
simultaneous investigation into how dietary inflammation and diversity are associated with
MS susceptibility. The study provides new evidence regarding the relationship between PAIFIS
and DDS, two understudied diet quality indices, with MS odds. The findings may motivate
further research and carry implications for nutritional guidelines targeting MS prevention.

The objective of this study was to examine the correlation between an individual's risk of
developing MS and the inflammatory potential of their diet, as well as their level of dietary
diversity using the PAIFIS and DDS. The research received approval from the Research
Committee of the Mashhad University of Medical Sciences, Iran. The study adheres to the
principles outlined in the Declaration of Helsinki. All participants provided written informed
consent before participating in this study. This study was carried out with the approval of the
Ethics Committee of Mashhad University of Medical Sciences (IR.MUMS.REC.1393.182), and
all personal information about participants will be kept secure in a database.
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Study design and participants

This case—control study involved 197 patients with relapsing-remitting MS aged between 18 and
65 years. These patients were selected from the Mashhad MS Association Registry in Northeast
Iran 2015. The research population included newly registered MS patients who had not changed
their diet in the past six months. Additionally, 200 healthy individuals without neurological
diseases were selected for the control group based on specific criteria. These criteria included
being from the same hospital as the cases, having no acute medical conditions unrelated to
pregnancy, and not having long-term dietary modifications. The control group was matched
with the case group based on age (in 10-year groups), sex, education level, and body mass index
(BMI). The participants were given a brief explanation of how to answer the questions in the
FFQ. The researchers recorded the names, age, height, weight, body composition, gender,
menopause, smoking habits, and educational status of the participants.

The exclusion criteria for both groups were as follows: (1) following a specific diet in the last
year, (2) taking any food supplements, and (3) under- or overestimation of energy intake (<
800 or > 4,200 kcal/day). All participants provided written informed consent by completing
and signing a consent form.

Sample size

A sample size formula was used to determine the necessary sample size in correlation studies.
In a survey by Jahromi et al., the correlation coefficient between the traditional diet tertile
score and the risk of MS was 0.27, considered as effect size for sample size calculation [6].

n=[Za+ZB]2
c

= 05 xInf—"
c=0. n[l—r]

Data collection tools

Demographic data

The skilled interviewers gathered information regarding the participants' demographics and
smoking habits while ensuring accuracy and attention to detail.

Anthropometric measurements

Trained healthcare professionals used the Centers for Disease Control and Prevention's
Anthropometry Procedures Manual 2007 to record accurate anthropometric measurements
of each individual who participated in the National Health and Nutrition Examination Survey
[17]. The participants' body composition and weight were measured while wearing minimal
clothing and no shoes. To obtain data, a bioelectrical impedance analyzer (Tanita BC-418
Body Composition Analyzer) was used and recorded to the nearest 100 g. Their height was
measured in a standing position without shoes using a tape measure with shoulders in a
normal position, and the data were recorded to the nearest 0.5 cm. The waist circumference
(WC) was measured twice at a level midway between the lowest rib and iliac crest using a
flexible tape, and the recorded data were to the nearest millimeter. BMI was calculated using
the formula: weight in kilograms divided by height in meters squared. The subjects were
then classified based on their BMI using the cutoff points determined by the World Health
Organization and categorized as underweight (< 18.5 kg/m?), healthy weight (18.5-24.9 kg/
m?), overweight (25-29.9 kg/m?), or obese (= 30 kg/m?).
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Assessment of dietary intake

The study evaluated the participants' dietary habits using a semiquantitative FFQ, containing
160 Iranian food items. The FFQ was developed and validated by Mashhad University of
Medical Sciences [18]. The participants completed the FFQ during face-to-face interviews
with expert dietitians. The experts confirmed the household portions using photographs to
ensure accurate measurement of food intake. The average food intake was determined based
on the typical portion sizes consumed by the general Iranian population. Standard units were
created using the average serving sizes of everyday food items such as a bowl of yogurt and
chips, a glass of beverage, or a plate of rice. A food photo album with ten pictures depicting
the average portion sizes and household measures was presented at the beginning of the FFQ
to ensure consistency. Participants were asked about the frequency of their consumption of
various food items in the past month. Their responses were categorized into four groups:
never/less than once a month, monthly (1-3 times/month), weekly (1-6 times/week), and
daily (1-6 times/day or more). Portion sizes were classified as small (less than half of the
persistent moderate use), medium (equal to the determined average use), and large (one and
a half times more than the moderate use or more). The frequency of consuming each food
was recorded and converted to daily intake, while the serving size of the consumed items

was converted to grams using household measures. The researchers asked these questions
neutrally, without judging the participants' eating habits.

DDS

To determine DDS, we divided foods into five main groups: grains, vegetables, fruits, meats,
and dairy products, according to the Food Guide Pyramid [19]. The main groups mentioned
were divided into 23 subgroups. Seven of the groups reflected bread and grain-based
products, and seven categories of vegetables were included. There were also two primary
categories of fruits and juices, four groups of meat products (meat, fish, poultry, eggs), and
three groups of dairy products—these groups constituted the remaining 23 categories. These
categories show the dietary diversity across the groups of the food guide pyramid. For a
respondent to be considered a "consumer" of any of the food group categories, they needed
to have consumed at least half a serving per the quantity criteria outlined in the Food Guide
Pyramid at some point during the two-day period of the survey. Each of the five broad food
categories received a maximum diversity score of 2 out of the ten possible score points, and
the total score was the sum of the scores of the five main groups [20].

PAIFIS

Most previous studies have used the Dietary Inflammatory Index to evaluate the dietary
inflammatory load by assessing dietary data collected from 24-hour dietary recall interviews
[8]. The PAIFIS is among the recently validated indices [9]. The PAIFIS was calculated

using subjective assessment tools to evaluate food consumption using a FFQ. The grams of
pro-inflammatory (}PI) and anti-inflammatory (}AI) food profiles were added together for
each participant. Finally, the YAl value was subtracted from the YPI value to determine each
participant'snet sum of pro-inflammatory foods [9].

PAIFIS = YPI - YAI

YPI = (Red Meat + Processed Meat + Sugar — Sweetened Beverages + Candies + Snacks)
YAI = (Fresh Fruits + Raw and Cooked Vegetables)
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Statistical analysis

The Statistical Package for Social Sciences (SPSS) software version 22 (IBM SPSS Statistics
for Windows, Version 21.0; IBM Corp., Armonk, NY, USA). The Kolmogorov-Smirnov

test was used to evaluate the normality of continuous variables. Continuous variables

with a normal distribution are presented as the mean and standard deviation (SD), and
nonnormally distributed variables are presented as the median and interquartile range
(IQR). Categorical variables are presented using frequencies and percentages. Comparison
of continuous variables between study groups was performed using the Mann-Whitney test,
while the comparison of the distribution pattern of categorical variables between groups was
performed using the chi-square test. The relationship between study variables and MS was
evaluated using binary logistic regression. The level of statistical significance was p < 0.05.

A total 0f 397 participants, including 197 (49.6%) patients with MS and 200 (50.4%) healthy
participants, were included in this study. The mean age of the participants was 32.45 +

8.66 years, and the majority of the participants were female (274, 79.4%). A comparison

of the demographic and anthropometric characteristics between MS patients and healthy
participants is shown in Table 1. Patients with MS had a significantly higher total body fat
percentage (p = 0.031) and lower fat-free mass (p < 0.001), and the prevalence of smoking
was significantly higher in MS patients than in healthy participants (p = 0.01).

The median and IQR for energy intake of the MS patients were 2,508.25 (1,843.91-3,037.13),
and the mean and SD for energy intake of the healthy participants were 2,233.03 + 837.29.
There was a significant difference in terms of energy intake between the MS patients and
healthy participants based on the Mann-Whitney test (p = 0.003). The percentage of energy
from protein, fat and carbohydrates and the grams of fiber intake among MS patients and
healthy participants are presented in Figure 1. There was no significant difference in the
percentage of energy from proteins (p = 0.522), fat (p = 0.885), carbohydrates (p = 0.753), or
fiber intake (p = 0.056).

Table 2 presents the DDS and PAIFIS scores of the MS patients and healthy participants are
compared in Table 2. There was only a significant difference in the PAIFIS score between

Comparison of demographic and anthropometric characteristics between MS patients and healthy
participants

Variables MS Healthy p value
Age (yr) 392.00 (27.00-37.25) 31.00 (26.00-37.00) 0.296"
Weight (kg) 64.15 (55.38-73.03) 66.292 = 14.39 0.556"
Height (cm) 162.00 (157.00-168.00) 160.00 (156.00-167.00) 0.100*
BMI (kg/m2) 94.90 (21.10-27.43) 94.70 (21.60-29.00) 0.945*
Waist circumference (cm) 83.41+12.70 82.00 (72.00-92.00) 0.551"
Total body fat (%) 28.80 + 7.86 27.30 (19.90-33.90) 0.031*t
Fat free mass (%) 40.80 (36.58-47.13) 45.30 (42.00-51.40) <0.001""
Sex 0.395*
Male 39(22.4) 32(18.7)
Female 135 (77.6) 139 (81.3)
Smoking 40(23.1) 16 (9.4) 0.0011#

Data are shown as mean + standard deviation, median (interquartile range), or number (%).

MS, multiple sclerosis; BMI, body mass index.

*The Mann-Whitney test was used for the comparison; TSignificant difference; *The chi-square test was used for
the comparison.
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Figure 1. Median energy percentage from protein, fat, and carbohydrate as well as fiber intake (g) among MS

patients and healthy participants.
MS, multiple sclerosis.

Table 2. Comparison of DDS and PAIFIS scores between MS patients and healthy participants

Variables MS Healthy p value*
DDS 6.86 (5.43, 7.79) 6.81+1.32 0.339
PAIFIS -268.55 (-518.66, 104.81) ~382.20 (-625.04, 202.46) 0.001t

Data are shown as mean + standard deviation or median (interquartile range).
DDS, dietary diversity score; PAIFIS, proinflammatory/anti-inflammatory food intake score; MS, multiple sclerosis.
*The Mann-Whitney test was used for the comparison; fSignificant difference.

MS patients and healthy participants (p = 0.001), indicating that the PAIFIS score was
significantly higher among MS patients than among healthy participants.

The relationships between the study variables and MS are shown in Table 3. There was a
significant relationship between male sex (p < 0.001), smoking (p = 0.013), WC (p = 0.025),
body fat (p = 0.015) and fat-free mass (p < 0.001) percentages, fiber intake (p = 0.014),
PAIFIS score (p = 0.001) and MS. These findings indicate that male sex and smoking were

Table 3. Relationship between study variables and multiple sclerosis

Variables p value OR 95% Cl for OR
Lower Upper
Age 0.305 0.980 0.943 1.019
Sex (male) <0.001" 49.857 12.627 196.858
Smoking 0.013" 30.018 1.265 7.198
BMI 0.417 0.948 0.833 1.079
Waist circumference 0.025* 1.065 1.008 1.125
Body fat (%) 0.015" 1.105 1.020 1.197
Fat free mass (%) <0.001* 0.778 0.724 0.836
Energy intake 0.176 1.000 1.000 1.001
Fiber 0.014" 1.069 1.014 1.013
Protein (% cal) 0.082 1.211 0.976 1.503
Fat (% cal) 0.483 1.058 0.903 1.241
Carbohydrate (% cal) 0.220 1.049 0.972 1.133
DDS 0.765 0.962 0.748 1.238
PAIFIS 0.001" 1.002 1.001 1.004

OR, odds ratio; Cl, confidence interval; BMI, body mass index; DDS, dietary diversity score; PAIFIS,
proinflammatory/anti-inflammatory food intake score.
*Significant relationship.
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associated with a 49.857- and 30.018-fold increased risk of MS, respectively, and for a one-
percent increase in body fat, a one-gram increase in fiber intake and a one-point increase

in PAIFIS score were associated with a 1.105-, 1.069-, and 1.002-fold increase in the risk of
MS, respectively. A one-percent increase in fat-free mass was associated with a 0.222-fold

reduction in the risk of MS.

The dietary and lifestyle behaviors of the MS population have not undergone comprehensive
scrutiny due to the expected challenges in collecting reliable retrospective data. Despite
numerous scientific investigations into the correlation between MS and nutrition, there is

no agreement on the appropriate dietary practices for improving disease progression and
symptoms [21]. A diet rich in antioxidant and anti-inflammatory components can prevent
inflammation in the body, and a diet rich in proinflammatory components can produce
inflammatory factors [7]. In the current study, we found that the risk of MS was higher among
individuals with a higher dietary inflammatory load, which was defined by a higher PAIFIS
score. This means that individuals who consume more proinflammatory food groups, such as
sugar-sweetened beverages, processed meat, red meat, candies, and snacks, and fewer anti-
inflammatory food groups, such as fruits and vegetables (F/V), may have an increased risk of
MS. Additionally, individuals with a higher total body fat percentage, higher WC, and lower
fat-free mass were also more likely to have MS. To the best of our knowledge, this is one of the
first studies reporting the association between DDSs and the risk of MS. However, the current
study did not find a significant relationship between the risk of MS and the DDS score. An
explanation for this outcome is that a higher DDS is linked to greater energy consumption and
thus may be linked to the development of obesity [22]. Therefore, it is recommended to focus
on increasing the diversity score for healthy food groups such as vegetables and whole grains.

According to Keykhaei et al., [2] consuming a diet rich in fruits, vegetables, salads, stews,
bread, and low-fat dairy can lower the risk of MS. Additionally, Saeedirad et al. [23] found
that a higher intake of plant-based protein can reduce the risk of MS. In contrast, food items
with high levels of saturated fatty acids were linked to a greater risk of MS than those rich

in fiber. Additionally, previous studies mentioned that plant-based diets with antioxidant
components correlated with a lower MS risk [6,24]. A case—control study conducted in Iran
using an interview-based approach reported that individuals who consumed higher amounts
of F/V, typical components of the Mediterranean diet, had a significantly reduced risk of
developing MS [25]. F/V are good sources of flavonoids, plant sterols, carotenoids, vitamins,
minerals, and other antioxidants [26]. Considering the anti-inflammatory content of F/V, the
findings of these studies can be attributed to the anti-inflammatory content of the diet.

The anti-inflammatory properties of flavonoids are achieved through various mechanisms,
including inhibiting regulatory enzymes and transcription factors that significantly control
inflammation mediators. Flavonoids are also potent antioxidants that can scavenge free
radicals and reduce their formation, significantly impacting immune cells and immune
mechanisms involved in the inflammatory process. For example, flavonoids have been shown
to suppress the maturation markers CD80 and CD86, which are essential for CD4+ T-cell
activation, leading to an inhibitory effect on cytokine secretion and the proliferative response
of CD4+ T cells [27-30]. CD4+ and CD8+ T cells are present in MS lesions, with CD4+ T cells
being predominant in acute lesions and CD8+ T cells more frequently observed in chronic
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lesions, contributing to the progression of autoimmunity and cardiovascular disease. The
success of several T-cell-targeted therapies further reinforces the importance of T cells in

MS pathogenesis, and inhibiting the formation of CD4+ CTLs could slow the progression

of MS [31,32]. Despite these results, some articles reported that vegetables and fruits have
no significant correlation with having MS and its complications [8,33]. Unlike F/V, which
have anti-inflammatory properties, consuming high amounts of red meat, processed meat,
saturated or trans-fat, and ultra-processed foods made from refined ingredients or alcohol
have been linked to pro-inflammatory processes and increased inflammatory cytokines [29].
Researchers revealed that the prevalence of MS was higher in a dietary pattern high in animal
fats, meat products, and sugars [21,34].

Although there is inconsistency regarding the role of diet in the etiology of MS, a healthy
dietary pattern and certain nutrients have generally been associated with a decreased risk
of MS. Moreover, chronic inflammation could trigger the development of MS. Another
emerging hypothesis for the preventive effects of food items against MS is host immune
response regulation, which includes the role of gut commensal microorganisms and their
ability to elicit proinflammatory responses [35]. Intestinal dysbiosis, where the Firmicutes
pathogenic bacteria become the predominant gut microbiota [36], provokes intestinal
endotoxemia by lipopolysaccharides, intestinal inflammation, and low-grade chronic
systemic inflammation. These changes have been linked to increased BMI [37].

As evidenced by a systematic review, the best-designed studies investigating body
composition looked at three anthropometric measures: BMI, lean body mass, and body fat
amount [38]. In this study, WC and percent body fat were related to the risk of MS (odds ratio
[OR], 1.065; 95% confidence interval [CI], 1.008-1.125; p = 0.025 and OR, 1.105; 95% CI,
1.02-1.197; p = 0.015, respectively), and an inverse relationship was noted between MS risk
and fat-free mass (OR, 0.77; 95% CI, 0.72-0.83; p = 0.001). Weight excess may aggravate

the physical and mental health of MS patients [39]. High BMI and WC may exacerbate these
symptoms [40] by triggering insulin resistance [41], intensifying the proliferation of T helper
17 cells [42], oxidative stress, and the production of inflammatory cytokines [43].

The role of sex is of utmost importance in the development, progression, and treatment of
MS [44]. The effect of sex on the clinical course of MS is uncertain and complex to evaluate.
There are some confounders, such as the age of onset and whether the disease is progressive
from onset. Another confounder in evaluating the effect of sex is that the outcome and

the severity of MS can be assessed differently. Commonly used measures include the time

to reach different levels of disability and the time of development of progressive MS [45].
Similar to the previous literature, MS was more prevalent in women in our study [46].

In contrast, the regression analysis indicated that male sex was a risk factor for MS. This
discrepancy might be due to the small number of male participants in this study.

Early case—control studies have shown that a history of smoking as an environmental

factor could play a role in MS susceptibility [47,48]. After that, numerous case—control, and
population cohort investigations have been conducted, with a nearly unanimous consensus
that smoking tobacco products heightens vulnerability to MS [49-54]. Furthermore, findings
from studies conducted in New Zealand propose that smoking habits could contribute to the
latitudinal pattern of MS susceptibility in that region [55]. Consistent with these findings, our
study revealed a correlation between smoking and an elevated likelihood of developing MS
(OR, 30.01; 95% CI, 1.26-7.19; p = 0.013).
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Although previous studies have shown a protective effect of dietary fiber against MS [56],

a positive association was observed between fiber intake and the odds of MS in the current
study (OR, 1.069; 95% CI, 1.014-1.012; p = 0.014). However, despite the role of individual
nutrients, it is essential to note that many unidentified compounds exist in different foods
and potential interactions between the nutrients. Therefore, dietary pattern analysis seems
more reasonable than evaluating individual nutrients or foods [57]. Dietary diversity, as one
of the characteristics of a healthy diet, represents the consumption of various food items
within and between food groups [58].

In addition to reports indicating a positive association between DDS and macro- and
micronutrient intake [22,59], multiple research studies have indicated a negative correlation
between the DDS and chronic illnesses, including metabolic syndrome, cardiovascular
diseases, hypertension, and cancer [60-62]. However, this study, did not find any significant
association between DDS and the incidence of MS. This finding might be related to the
changes MS patients have made in their dietary habits after the diagnosis.

Based on the findings of this study, PAIFIS could be a dietary predictor for MS. Therefore,
dietary recommendations should include food sources that increase PAIFIS scores. In terms
of dietary diversity, the findings of our study could not find a relationship between DDS and
MS. Having a diverse diet is a general nutrition recommendation. However, as a higher DDS
is associated with higher energy intake [22] and obesity [63], it is essential to emphasize
that the recommendation to increase dietary diversity is associated with considering energy
intake. Increasing the diversity score for healthy food groups such as vegetables and whole
grains is better.

One of the limitations of the current study is that it only explored dietary diversity as one
aspect of lifestyle and did not evaluate other nutritional behaviors, such as the timing and
frequency of meals and snacks, which are crucial in predicting dietary patterns. Additionally,
the result of dietary diversity assessment may vary significantly depending on the target
population, with discrepancies reported across races, cultures, and geographical regions. It is
suggested that future studies assess eating behaviors, snack consumption, and meal patterns
and that a longitudinal study be conducted on this topic [64]. Moreover, the possibility of
recall bias in evaluating dietary patterns by FFQ assessment should not be overlooked [65].

It is also important to note that potential confounding variables, such as Epstein—Barr virus
infection, Drug use, and sun exposure on the incidence of MS, were not evaluated and
adjusted in this study. This study indicated that dietary inflammation could influence MS
development. However, further longitudinal research is warranted to establish temporal
relationships between the intake of specific food groups and nutrients and the uncidence of
MS. Potential confounders like vitamin D status and Ebstein-Barr virus infection should be
addressed in further studies. The current study did not include the disability level, disease
duration, and physical activity among MS patients due to financial and time restrictions.
Therefore, it is suggested that further studies evaluate the relationship between dietary
intakes and MS with regard to disease state, severity, disability, and physical activity. While
this study builds on previous diet-MS associations, objective nutritional biomarkers are
preferable to minimize recall bias. More extensive studies adjusting for all confounders are
imperative to clarify diet-MS connections for translation to nutritional recommendations and
clinical practice.
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CONCLUSION

In conclusion, we demonstrated that subjects with a higher PAIFIS had a higher risk for

MS. However, we found no significant association between the DDS and MS risk. More
observational research would be needed, including cross-sectional and cohort studies seeking
to investigate these interactions. Given the worldwide role of diet in general population health,
improving nutritional patterns through educational programs will likely reduce MS risk.
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