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First author Dqte qf Country Age Sar_nple Informatlon_gatherlng
publication (range) size location
Case Control
Parviz Ghaderian(15) Montreal, Metropolitan Montreal
1 sl 3 50 1998 Canada Nearly 40 107 202 399 during 1992-1995,
M.T Kampman(27) .
2 2007 Latitudes age 16-20 152 402 552 Norway
aals 9,90
TD Pekmezovic(28) 34.4+10.2 Clinical Centre of Serbia,
3 swals s 00 2009 Belgrade 35.0+10.0 110 110 220 Belgrade
Maria Baarnhielm(18) . .
4 2013 Sweden 34.4 1879 4135 6014 Swedish population based
R WYY
Maryam Bagheri(8)
5 2014 Ahvaz, Iran 337 113 113 226 Ahvaz (Iran)
@ald 350
Bahram Rashidkhani(29) Major neurological
6 2016 Tehran 70 142 214 clinics of Tehran, Iran
@ald 350
Annete Langer Gould(30) o o
7 2017 California 567 618 1185 Southern Californian
Gals 390
Black L J(31)
8 Mediterranean 2019 Australia 282 558 840 Four regions of Australia
@ald 350
black L J(32)
Higher fish consumption and . . .
9 lower risk 2019 Australia 249 438 687 Four regions of Australia
Sals 3,90
Lucinda
Black L J(25) 38.8 case between November 2003
10 Non 2019 Australia : 249 438 687 and December 2006 in
40 control h .
four regions of Australia
suald 8,90
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Measure of association

First author Statistical Outcome Exposure (95%Cl) Conclusions
methods
Odds ratio Lower Upper
Hot dog 1.24 1.02 151 This group of meat, consisting of
. Logistic porkham, luncheon meat, hot dogs,
1 Gh gar_vlz 15 regression MS . sausages or other processed meats,
aderian(15) analyses Fish 0.91 0.78 1.05 increases the risk of MS in all subjects
Chicken 0.86 067 11 (OR =1.24; 95% CI: 1.02-1.52).
Logistic _ Consumptiqn of
2 M.T regression MS Fish 055 0.39 0.78 fish three or more times a week
Kampman(27) - was associated with reduced
analysis .
risk of MS
Beef 1.7 1 3
Lamb 2.1 1.2 3.9
D Logistic Smoked meat 15 0.9 2.7 A significant increased risk of MS
3 Pekmezovic(2 regression MS Grill meat 15 0.8 2.7 was identified with total meat
8) analysis Roasted meat 1.3 0.6 2.7 consumption
Chicken 2 1 4
Fish 12 0.7 2.2
Fatty fish intake might decrease the risk
Maria for MS. A hypothetical explanation is
4 Béaarnhielm(1 | = ---- MS Fatty fish 0.82 0.68 0.98 that intake of fatty fish may compensate
8) for vitamin D deficiency that is
associated with increased MS risk.
Meat 0.93 0.46 1.8 Findings showed no significant
difference in MS risk involvement in
both groups concerning consumption
5 Maryam Logistic MS of red meat (P = 0.14), fish (P = 0.22).
Bagheri(8) regression Logistic regression showed no
significant association
Fish 1.69 0.39 7.27 between the total amount of consumed
meat and the risk of MS.
Bahram st H|g3h0er }(ci)tal congurqptlto[\ ?f fish
6 | Rashidkhani ogistic MS Fish 0.86 048 | 152 (30 g/day, equivalent to two
(29) regression serves/wee;k) was associated W!th an
18% reduction in risk of demyelination
Annete These results support a protective effect
7 Langer MS Fresh fish 0.71 0.53 0.95 of fresh fish consumption on risk of MS
Gould(30) that is independent of vitamin D.
Black L J(31) Loaistic Ad'i\:tGdi::cezz?:an The addition of unprocessed red meat to
8 regrgession MS unprbcesse d rg d 0.89 0.75 1.06 a Mediterranean diet may be beneficial
Mediterranean meat for those at high risk of MS.
First Tinned fish is predominantly oil
Black L J(32) clinical X predominantly oily,
diaanosis whereas gnIIe_d ar)d fried _flsh are I|k_e|y
g
. - to be a combination of oily and white
9 Logistic | of central Fish 0.82 0.7 0.97 | types. Oily fish is high in vitamin D and
Higher fish regression nervous ’ ’ ’ ver I hain ol turated )
: y long chain polyunsaturated omega
consumption systelr_n 3 fatty acids, both of which may be
and lower risk demi)(/)imat beneficial for prevention of MS.
No statistically significant association
Central was found between processed red meat
Lucinda(25) logistic nervous and risk of FCD. Further investigation is
10 BI regression system Non processed 0.81 0.68 0.95 warranted to understand the important
ack LJ - . .
models demyelinat components of a diet that includes non-
ion processed red meat for lower
demyelination risk.
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Study %

D OR (95% Cl) Weight

Bagheri (2014) —QH 0.93 (0.46,1.80)  2.26

Black j (2019) —-— 0.89 (0.75,1.06)  42.16
Lucinda (2019) == 0.81 (0.68,0.95)  55.58
Overall (l-squared = 0.0%, p = 0.725) @ 0.85 (0.75, 0.95) 100.00
I I I
-1.8 1 1.8

ool pl g oad (6591 3t ugS pm alail, LAY JS
Study %
ID OR (95% CI)  Weight
Ghaderian (1998) —— 1.24 (1.02, 1.51)35.91
Pekmezovic (2009) —— 157 (1.12,2.03)21.48
Lucinda (2019) - 1.00 (0.85, 1.17)42.61
Overall (I-squared = 70.7%, p = 0.033) <O 1.21 (0.93, 1.49)100.00
NOTE: Weights are from random effects analysis :

| |

-2.03 1 2.03

ol g 0ad 55518 cisS (s alal, QY JSB

’ Study %
1D OR (95% CI)  Weight
Bamhielm (2013) [ 0.82 (0.68, 0.98)19.26
Annete Langer gould (2017) &> 0.71 (0.53, 0.95)9.82
Bagheri (2014) —e 1.96 (0.39, 7.27)0.04
Kampman (2007) * 0.55 (0.39, 0.78)11.39
Black j (2019) L 4 0.82 (0.70, 0.97)23.77
Rashidkhani (2016) - 0.86 (0.48, 1.52)1.60
Ghaderian (1998) L 4 0.91 (0.78, 1.05)23.77
Pekmezoric (2009) = 1.20 (0.70, 2.20)0.77
Ghaderian (1998) * 0.86 (0.67, 1.10)9.37
Pekmezoric (2009) —— 2.00 (1.00, 4.00)0.19
Overall (I-squared = 35.6%, p = 0.123) . 0.81 (0.74, 0.88)100.00
I I
-7.27 1 7.27
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Backgrounds and Objectives: Multiple sclerosis is a common cause of neurological disabilities worldwide. Diet is a
potential risk factor for the pathogenesis of multiple sclerosis and dietary intervention can be used as a prevention method
for multiple sclerosis. The purpose of this study was the investigation of relationships between the type of meat consumed
by the patients and multiple sclerosis.

Materials and Methods: In this systematic review and meta-analysis, Persian and English databases were searched,
including PubMed, MEDLINE, Web of Science, Scopus, Google Scholar, Springer, Cochrane library, Magiran and Gray
Literature (Bibliograph, Congress abstracts), for the publications of 1998—2020, using keywords of meat, fish meat, red
meat, multiple sclerosis, processed and non-processed meat. Out of 186 selected articles, 30 full-text articles were entered
into the quality assessment process and results of 10 articles were analyzed in this study.

Results: The sample size of ten selected studies was 11024. Statistically significant decreasing effects were identified for
white meat on multiple sclerosis disease with the odds ratio of 0.81 [95% confidence interval (0.74, 0.88)] and significant
correlations were detected between non-processed meat and multiple sclerosis with the odds ratio of 0.85 [95% confidence
interval (0.75, 0.95)]. Calculated odds ratio between the processed meat and multiple sclerosis was 1.21 [95% confidence
interval (0.93, 1.49)].

Conclusion: Processed red meat consumption increases risks of multiple sclerosis. Diets of non-processed red meats as
well as white meats include protective effects on this disease.

Keywords: Multiple sclerosis, Processed meat, Non-processed meat, White meat, Risk
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