[ Downloaded from nsft.sbmu.ac.ir on 2025-08-17 ]

[ DOR: 20.1001.1.17357756.1402.18.1.1.8 ]

Olnl 1dé @leo g ads pale alos
1-1e Olxio NPTl ) o )lods cpdoxa Jlo

9 S Lot g 30 axdllae SU 1w 9 Sl Juud go 43 Ml g (8 jmae ClbgS g5 bLI !
Gl 0590 Oldlas 3JGILL

P\ GV IRVES A R JCUTWUC ISP A IV IS SAPPISURES oY B - N N Y |

F bl g g (K pole olKadls ( Sy 0aKadls pelaizl (S 09,5 (Gl olftils (Ko ajaal (6155 (532nils) (Fma Jlal 08l (olid 5 -
Al e g (S5 peke olK2ils o K85 eaSiils o Jlabsl 0,5 JLslil -Y

Olplolaen (Ko pole olRiils (b pwaige 05,5 Loliwl Y

mahneamatshahi@yaho0.com : s xSl s oyl ¢ls s glgyams Sy pole olfiils o Sy 0aSzils  olaz! S 09,5 Jboliwl 1 Jshue odimnsi -F

Sl Gl lgrm (S pole olBails ¢ Sijy 0aSiils o chsgm 09,5 Hboliwl -0

VE VNV s VEAIYIYY sl s ol

° .

15 S sl S 5556 Sy 3 5, el Gler o e Sla U bt e 51 (S (M) (g3, 85] ooz 2300 g Al
Ml g (B pae cudsS go8 bla,l s andllas ol 5l Gas ogd a8 )5 Jla 1o (6, Ky hg, SO lsie 4 Wilg oo i dSlae . wIMS
2G5l oo MS 4

Web MEDLINE . PubMed alo> I \bj (cucdSSl 5 (o 6 SleMbol (Lol 5 IbTle 5 Siladunens g0 anlllas ol ,0 sl igy g Slgo
meat, fish Joli oslgadS .ol i literature Gray 4 Magiran Cochrane library Springer .Google Scholar Scopus «of Science
Alie VAP 5l g ol ploil Yo Ve B VAA slo Loy sxiws .55 Meat, red meat, multiple sclerosis, processed and non-processed meat
28,5 15 o g a3o0 0,90 pole dddllas gl alie Ve s woles 5o o ceaS SbjolanTd o ly allie Y falS e ¢ sl

a Dl il oKty 3 S CaBsS B rme aS ol Lis b oy g 58 V) VF e allie Vo 5l e IS diged pe Al
500 (55T Bl CaiisT (B ran e (6,15 sie Bl Criimen 5,08 (+/A0-+ VD) %A liebl akols g +AY uils o LMS (5 Lo

s 3 00l (55513 CedsT B pan il Canns S odalie (41204 /YD) 420 liobsl alolss JAD il Conns LMS (5 Lo 4 Dl
A5 denloee (V/FA-/37) 20 olicabsl alols L V/YY MS &

o s (Sl A )y e 83 e Sl i IS Lt 4 Sl s s (5515 o8 b b e 8 S 4D
R TS PSR PR ool EVI{ 1 E R | INVE-IRRLINT gUUeT SV SR W o9l % e

A i CubgS 0ad (5591850 CubsS condh (5,518 g 9 ISl el ge SgulS U 31y

doNdo @

(S > P pa P (Dlae pulsly dad Lol
() sl K 5 S ol
Ol 51 a8 0508 052s MS ol (55le 50 L5 Jelse
S sy g Sadghe ( S ladiz 4 plg o0 dlex
5 e oyl il o) o)lal lae @) oy 4 (S
B Jelse o ouisS slol Jelse K50 5l ool L6
OR55 518 5w ke MS 55550 b Lad o oud il 2L

i B (y5uST sl b (MS) 35,1500 Jpig

(V) 655 yo (sl i s didind g Oleadl (1) 04 o
P edSy B e Glalsl cle ipls plaie 4
Jedoe £ouds (V) 05d o0 wgwe lex YLS 5
Lo gLl 5o Egus sl Vo v v e e Ve ol o ey ISl
DS cpl w3l (F) ol il b 50 (6 mKoii job @


mailto:mahneamatshahi@yahoo.com
https://dor.isc.ac/dor/20.1001.1.17357756.1402.18.1.1.8
https://nsft.sbmu.ac.ir/article-1-3571-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-08-17 ]

[ DOR: 20.1001.1.17357756.1402.18.1.1.8 ]

OHSKe 5 59 59U pledl [ o Sl Jodgo 4 Ml g (5 pune culsS £95 bl Y

meat consumption, Non-processed meat consumption,
oL 5 White meat consumption, Risk factor, Diet

PubMed, MEDLINE, Web of ol o)y 0,90 Sl
Science, Scopus, Google Scholar, Springer, Cochrane
A 4 b ,48) library, Magiran and Gray literature

VY BV o Sy ojl .aing (Lo, S jo oY lis
RCPUERC NI

38 90 hawg Sdbl ol jo adsl (ssomins
il s bl Ve Sl 28, g0 (pakins
Sbslne BBl gty Conslus (Rl (6l rizren b
4 Ve 00K ooy y B Ll Sl ol s 395
= oype lallae Jelis Gl e axiils alie oslie
9 Brae S5 g5 O akal) puyp 4 &S Sl ol
sy VoV VAN o Jlo 50 39Sl i 50
780 luebl alols b (OR) (uild cons gulis Coond 3
RS CAIN(e )

& SVl SBul 5 )15 Guglie Sd> 5
oyt Sz i JulS (e L5 ) Aitls Las o slmosSr
(s 320 93 Langs JolS e ()] (b )3 a8 513
&S Sldlae poen o auila S5 ledbl a5 SVl
CariS 230 B aslllas I g5 Ly yess 5o LT elS e
acby) CASP ulio ;5 oolil L owilondl loliae
R b)) 9)9e 3o 93 Lawgs (el o)l slales
- 5590 Slallho (sl (25 V) Juls cad Sz ) 28,5
odd yadtine (iSu 0 40 (B 6yl whide a5 Cwl suals
35 ol SYlie CASP e S jlitel sy oo
sools .ol z )15 adllae 5l Kimghy 99 (s olo)l)8 0>
1555 o gl odieusi pb ol cusiie Ylie 5l s 2l 5l
31055 s 5 4iged e Ll Qe e gy bl Joe
Szl Jlo elol s e SYlie () Jgaz) Xiogs b sl
Olsre 40 (ORS) il slacns il oals 50 ¥ Jgo 50
6318 Cbs) i sS Elgil iy bLI | sy sl sl
i ool MS g (dpis SoisT | o0l (51,8 yod | oo
LU ooy sl 5ullTlie alonil s oolinal o550 (sl Joe
Fixed <ol 1 Jow 51 MS g ouie foais (5 91,8 CugS cyw
31 MS g oals (6,518 sl bl Ll 5,50 4o 4 (effect model
Abb s (Mantel-Haenszel jig)) Bolas 31 Jow

dwloes  Solai g 2ol Sl sl Jow lawgi ouls plésl OR
J580 py sl eolatwl b g "metan® s 5 4y Julos g 4 je0 ol
30 500 5l S (gl S jlade Lol pleil VY asus Stata
S0 12 0)LeT 5 Q ygesl 5l ool b gsSonl s azb 5 L
235518 o)

ceolial 4355 5 (Bl (D Geslig) el jo> 555 (o re 5
)

asdllas 9,50 0355 j5b e MS 5 2138 3 o alail,
w5 o Bl Sldllas 5l (S e o (nl bl 38 55 13
o sl il ool olii |, MS @ Mol s 5 lié
sl ailiuse 2l w3, Gm (vsSae bLS,D e (S
MS 28ty o b 6)l95alS 3, 5 (CdisS 5 Jal5 D)
V)l 0 b5

ez nS Sl gogee 5L e lae, (Bl
I enNin oz 0 wzn @ slae, b awlic o
Ol izmes Sldlhe (S (A) el oalls adeine MS
5555 50 SYsh 5 A Bro D (slayeeliyg 05eS 45 il ool
oble 9 (o8 o Slas 0y (A N ¢) W)l s MS
ole sy b o oz o (18 s oSl L e
ol 2l bl andllas oSy (V1) ol 00 3158
oS liE 035, 45 ols Lii MS 4 e Jlaws Vo) (55,
30 SOl g (S sge cel Jlo S Gow 4 oy
G yan 3l oL Kes gBalto .OY) wb walys ol les o)
oly ey cssliznl jy JolS OB 5 Sl s 090 (SSL
ols LB 2l 0yse 1) (S slasSles ple g (23,
S 3 Shes 285 L o3 ol 4 ols s aslllas ol s
L5 ) (gl oanlie dalllas cppaiz (VF) 0,00 maiane bl
il 0l i |, MS gVl £ 5 comliol L3 03, oo
2L MS W g3t bk Saslymatl olall
Sl slaosr $sl> I (21 slap) b ole)9aS
omb gobe Gl slamy, s Bkl g gladl 53
OVF) wlools s |, gLl e slo o,z

3 Iy, MS 4ol Hlas ol58l 56 ganli -5 50 Slalllae
9 8Ll (07 VL gshw ol (213 Slge (BaiiS S ras
(BPLS 5egy gol> (2138 laess, (adlre il g clisS
48l (V0) wilod )7 515571y ol slagdie ) g 5d
ol 8 slams, 9 S Brae a5 0)ls 292
ams e Ll 1) MS & Sl jhs oad gLl oy
0uh (5351 8 SlaiudsS  ogd Cund B ran (ilil 4 axsily
O Vb elsd mhaw b gy Sllllas 529 pos (rizres
ot b5 ) a0 3 JUlLs g Soilatanas 350 anlllas
b Ll MS (6 Lo 0 Ml 5 (B ypae oS g5
Lvgy g oige o

abal; 3550 53 bl § Seilotnns 9,0 S asllas
SlolS sl MS g )les g 138 j0 Bras SuligS £45
Multiple sclerosis, processed  JoLi Mesh ol 5 goulS


https://dor.isc.ac/dor/20.1001.1.17357756.1402.18.1.1.8
https://nsft.sbmu.ac.ir/article-1-3571-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-08-17 ]

[ DOR: 20.1001.1.17357756.1402.18.1.1.8 ]

aslllae &y 595 sl Ll azly aslllae Vo sla Shs ) Joue
Participants ; ;
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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