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ABSTRACT

Background: There is a growing interest in the possible role of diet in the prevention of rheumatoid arthritis (RA). However, the evidence for
diet having a role in the etiology of RA is inconsistent, sometimes conflicting.

Objective: To critically appraise the literature to pool the results of studies to clarify the relation between diet risk and RA.

Methods: We performed a systematic review using guideline-recommended methodology to evaluate the association between pre-illness diet
or diet pattern and the risk of subsequent RA diagnosis.

Results: A total of 25 studies met the inclusion criteria. They include 13 cohort studies, 10 case-control studies and 2 nested case-control
studies, with a total of 1279810 participants. There were new evidences of a protective effect of long term consumption of alcohol. High
sodium intake was associated with an increased risk of RA. Fish intake has consistently been shown to have no effect on the development of
RA. Mediterranean diet pattern, Vitamin D intake, and the consumption of long-chain omega-3 acids were not associated with an increased/
decreased risk of RA in every two studies. There were non-statistically significant association between RA and sugar-sweetened soda, red meat,
vegetable and fruits in each single study. The association between coffee, tea and RA was consistent, and here exists an inverse relationship
between olive oil and RA. Due to the heterogeneity of study designs and analyses, the results could not be pooled.

Conclusion: The results of this SR indicate that alcohol consumption and sodium intake may be associated with RA risk, especially evidence
from recent studies. Because of some discordant results, the debate continues on whether some other dietary intakes increase or decrease
RA risk.
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BACKGROUNDS 2004, a first publication of systematic review (SR) of the role

) » o of diets in susceptibility to RA summarized the previous
Rheumatoid arthritis (RA) causes disability and lowers the [3]
quality of lifel’. Although genetic factors play a part in '
susceptibility to RA, the etiology of RA remain elusive®™!,
Now, there is much conflicting information on the internet
about whether patients’ diet has a role in the etiology of RA.

The majority of intervention studies of diet and RA were

available evidence
difficult to refer such SR as there is an unbiased assessment
of the evidence linking diet and RA onset. For instance, two
new studies, presented at the American College of Rheuma-
tology Annual Meeting in San Francisco, show a person’s
diet can significantly affect his or her chance of developing

published prior to the start of the twenty-first century. In 2009,  RAI The first study found that typical Western diets can
a review of the effect of diets for people with RA was conducted  jncrease a person’s risk of developing RA in comparison to

by researchers in the Cochrane Collaboration*!. By contrast, Prudent diets. The second study showed that following the
new clinical evidences to explore correlations between dietand  Dietary Guidelines for Americans can also lower one’s

Consequently, 12 years later, it is

RA onset are developing in the late years. Furthermore, the chance of developing the disease. Such information would
microbiota of the human gut is gaining broad attention owing  be of value in terms of current public health education, and
to its association with RA and the potential uses of comple-  could also inform the development of preventive strategies.
mentary and alternative medicine in RAP! there is a growing Obviously, the evidence for diet having a role in the
interest in the role of diet in the prevention of RA" !, etiology of RA is inconsistent, sometimes conflicting. Now, it
A number of observational studies have examined the role is a good chance to summarize new evidence and explore

of different diet factors in the etiology of RA. Cohort and  confounder adjustment in analysis. Here, we performed a SR
case control studies have shown positive effects of a variety of ~ using guideline-recommended methodology to evaluate the
daily food and nutrients on RA. Examples include alcohol™’ association between pre-illness diet and the risk of subse-
and fish!"®. But other authors report negative results. In quent RA diagnosis.
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MATERIALS AND METHODS

Searches

Two authors (CZ and KMC) searched the following elec-
tronic databases from their inception to April 2016: PubMed,
EMBASE, and Cochrane Central Register of Controlled
Trials (CENTRAL) in the Cochrane Library. Search strategy
example Pubmed (((arthritis, rheumatoid[MeSH Terms]) OR
rheumatoid arthritis[Title])) AND ((((((C((((((((((diet[Title/
Abstract]) OR Nutrient[Title/Abstract]) OR nutritional[Title/
Abstract]) OR food[Title/Abstract]) OR vitamin[Title/Abstract])
OR fatty acids[Title/Abstract]) OR fish oil[Title/Abstract])
OR fish[Title/Abstract]) OR coffee[Title/Abstract]) OR alco-
hol[Title/Abstract]) OR tea[Title/Abstract]) OR sodium
[Title/Abstract]) OR sugar[Title/Abstract]) OR meat[Title/
Abstract]) OR vegetable[Title/Abstract]) OR fruit[Title/
Abstract]) OR olive oil[Title/Abstract]) Filters: Humans. For
others, these terms were slightly modified. There is no
language restriction. Search strategy available on request.

Inclusion and excluded criteria
Observational studies were included that:

e were case control studies, cohort studies, or nested case
control studies.

e examined the relationship between diet/diet pattern and
the risk of RA development.

e patients with RA, as defined by the American College of
Rheumatology (ACR) (1987) or other acceptable criteria.

The manuscripts with the following criteria will be
excluded: intervention trials, case reports and animal studies.
Additional studies evaluating the same cohort (the largest
study with the most complete information was included)
were also excluded.

Study selection

All studies were assessed and was performed by pairs of
investigators (KMC and CZ), working independently. Studies
were included if they investigated diet of interest. When
studies were reported in several publications, we analyzed
only the most complete set of data to avoid double counting
cases.

Data extraction

The following data were extracted from the selected studies:
(1) study design; (2) country; (3) number of participants; (4)
characteristics of participants; (5) factors adjusted for in
analyses; (6) Outcomes. Risk of bias for included studies was
assessed by two authors (CZ and KMC) according to
Newcastle-Ottawa Quality Assessment Scale (NOQAS)[12].

RESULTS

Study characteristics

Figure 1 illustrates the flow chart for search process and
study selection. The electronic searches identified 3253
studies. All of the studies were judged, on the basis of titles
and abstracts, as not relevant. We include 13 cohort studies,

3253 records identified
through database searching

Pubmed (n=2286)

Embase (n=967)

2419 records screened

|

233 full-text articles assessed for
eligibility

l

25 studies included in
qualitative synthesis

Duplicates removed

> | 2186 records excluded* |

—>| 208 full-text articles excluded |

*Case reports, letters, reviews and studies in animals or did not evaluate outcomes
of interest reviews were excluded.

Figure 1. Flow of papers through review.

10 case-control studies and 2 nested case-control studies,
with a total of 1279810 participants. Characteristics of the
included studies are showed in Table 1. The number of
papers from US and northern Europe mainland still com-
prises a very large proportion of the total number of papers
(Figure 2). The majority (57.7%) of included studies were
published in recent ten years.

Methodological quality

According to the predefined quality assessment criteria, the
general methodological quality of the majority of studies was
good (Table 2). The score ranged from 5 to 8. The quality is
good (7.15+0.91). Some cohort studies were not allocated
points because they used semi questionnaires to evaluate
exposures; additionally one study failed to adjust for
confounders. Some case control studies were not allocated
points because they captured information on diet exposures
from unblinded interviews, did not fully report response rates
or had differing response rates between cases and controls.

Some daily foods or nutrients and the risk of RA
1. Alcohol consumption

Ten studies!!>2?
case control studies (3584 cases, 8477 controls) and three
cohort studies (935 RA cases, 303608 individuals) and two
nested case control studies (558 RA cases, 2574 individuals).
The data for six studies were collected from women. Rest

met our inclusion criteria, comprising five

four studies include both men and women. Significant
protective effects of long term modest alcohol consumption
on RA risk were observed in five studies after 2009 (Figure 3).
In one recent study, although some trends could be seen in
subgroup analyses as standard glasses. This is inconsistent
with the previous five studies. One reason to this discrepancy
could be that the consumption of alcohol in these patients
and controls was lower than those in previous studies
showing associations.

2016|Vol. 2|lssue 3

26

www.wjtcm.org



C. Zhang et al.

World J Tradit Chin Med 2016; 2(3):25-35

700 =d
(96°0 01 7¥°0) £9°0 p<
(9171 0} £9'0) 66'0 =<
(€€71 0195°0)98°0 -l spnpoud Allep pue 1eaw jo uondwnsuod
001 J9ASU JO | > pue ‘snieis |esnedousw ‘Ayed ‘[euonednps uspams
(ID %S56) Yy paisnipe 3aamy/j0yodle o sasse|b o ON ‘INg “Aep/sanaiebid wuaund ‘Bupjows ‘aby LVLve/L6l HoyoD E| €8-8F 710 [ 12 addasnin
(Loe’eLl)lee ON
| SOA (6'€l) 08P
(1D %S6) N
4O paisnipe ‘uondwnsuod [oyod|e Jejnbal-1and SA -I9ASN Burjows pue Japuab ‘aby ¥00L/EL8  |0JUod 9sed) N+ (ZTZ) 719 0107 [B 13 |oMXBeN
(sol) 861
(06'0 01 017°0 1D %56) 09'0 = YO 'VYODIVD (L'LL) L'ev Jewus
(09°0 01 00 1D %S6) 050 = YO 'WHI3 (Ajuo wyi3) geavry (L711) 1'es '3 USPaMs
(1D %G6) YO 3oam Jad uondwnsuod |oyod|y eaJe [elUapISal pue buijows xas ‘aby 1/8/7071  |0Juod ased) N+ (§°Z1) L'LS 6007 [ 12 biaq|ey
(S’ '91°0) 90°1L LE<
(€€77°18°0) LE'L 9e-1¢
(171 '94°0) ¥6'0 0¢¢
00l 1-0 AN
(1D %S6) YO (29M Jad syun) X eul oyod|y IINg “Buiyows ‘xas ‘aby VETW/6LS  |0NU0d Bse) 4 6/-0C 600 e 19 zanbupoy
§8'0 =d
(9€'1 '15°0) 98°0 L<
(€81 '08°0) LT'L Yaurd
(L1 '9%°0) LLO 44
00°L 00°L SUON SN
(ID %56) ¥y paisnipe Aep/6 joyode |ejo| aby 9€e1LE/8G1L Hoyo> E| 69-9G ¢00¢ |e 13 ueylsd
(0zz's0) L'l (0£7L'0T0) 050 ylL<
(0g’L ‘ov'0) L0 (0G°L '0€°0) 040 71-9
(05°L '09°0) 60 (0'c'09°0)0L°L -1l
(0£1°0£0)L'L  (0L°'C'09°0)0C'L l
00'L 00l SUON
|esnedouawisod |esnedouawsald SN
(ID %S6) HO paisnipe yaam Jad syuLp dIjoyod|e BWndy INg ‘Aoisiy Bupjows ‘aby LSPL/6YE  |0RUOD dseD 4 951 7661 [e 19 10107
0l'0=d
(#£'0°€L0) LEO €2
(86°0 '0¥°0) 29°0 -l
(280 'S€°0) ¥S°0 1< 9sN aAIldadesuod |elo ‘asnedousw
00°L 3UON ‘snyeys |eyiew ‘sapalebd Jaquinu SpueayIaN ayL
(1D %56) YO paisnipe Aep uad suondwnsuod joyodly  ‘Aied ‘swoldwAs o 195uUo e abe ‘yuiqg Jo Jes A 8/E/SEL 00D 3seD) 4 0591 0661 [ 12 SozeH
|0YOo2|v
VY YHM uonepnossy sasAjeue ul Joj sase) ubisop pEIN aby ai Apnis
paisnipe sioydey Apms

(V¥) SiHyMe plojewnayl pue sioloe) Alelaip U9amiag UOReDOSSe JO sainseaw Buiiodal saipnis | ajqeL

2016|Vol. 2|lssue 3

27

Www.wjtcm.org



Diet and the Etiology of Rheumatoid Arthritis

© World Journal of Traditional Chinese Medicine

050=d
(£6°0'€1°0) S€°0 oe<
(£8'1'18°0) €T’L 0€90
(€9°1'€£°0) 60°L 90>
001l JUON Snieys |eyuew ‘joyodje SN
(1D %56) ¥y pa1snipe Aep/sdnd ea) ‘Buiows ‘asn 1yH ‘uoneanps ‘xas '9by  9g€1€/851 Hoyo>d 4 69-G5 7007 [B 13 SIMIN
ea]
L00=d(1Z1-660)0L"L puejuly
(1D %S6) (Y1) sonel ayes aduappul Aep/b 00z 418d 83440) uonedanpa ‘Bupjows ‘xas ‘aby 16995/69 Hoyo> N+ 7905  G00C [e 19 uasidpad
(L1'60C1 ¥<
(§1'80) L'L €¢
(€1'60 90 > asn [¥H
001 SUON  ‘loyodje ‘Bupjows ‘buipaspsealq ‘Ayued ‘asn SN
(1D %G6) ¥y paisnipe Aep/sdnd 994405 [L10] 3A11da2eIIU0D [BIO ‘UOIBINPS ‘|G ‘X3S 9By ¥Z1£8/08Y 10yo>H 1 6G—1€ €007 | 19 uospe)y
LZ0=d
(90°€ '08'0) 95°L 7<
(zec'zso oLl €¢
(287 '89°0) 6€°L 1<
001 JUON SN1e1s [eyiew ‘joyodje SN
(1D %56) ¥y parsnipe Aep/sdnd 99}40d |e10] ‘Bupjows ‘asn |YH ‘uoneanpa ‘xas ‘aby 9ge1e/8sl Hoyo)d | 69-G5 2007 [e 13 SIMIN
100 =d
(LZv'eEll)oze < puejul4
L > loyodje ‘Bunjows 0002
Kep/sdno—uondwinsuod 934402 paieulsed) ‘|0431S3]0YD WINJSS ‘UoIeINPa ‘|G ‘X3S ‘aby 18681/9Z1 110yo> IN+4 86—0¢ |e 19 eJeeAQIloH
994402
(LE'1-$5°0) ¥8°0 v<
(0Z'1-59°0) 88°0 =
(9€°1-8£°0) €0°L -l Uspams
L L |013u0d 5107
(1D %G6) YO 9am Jad [oyod|e 4O sasse|s SUON 9881/98€  95€D PalsaN IN+4 19-0€ [B 32 Wouspuns
el
S91I0[eD |R}0} pUP ‘SN suoulloy [esnedouaw
-150d ‘snyeys [esnedousw ‘buipasjiseslq ‘obe
(0071-19°0) 8270 (ID %S6) (4H) sones piezey pajsnipe aydseuaw “Auande (edisAyd ‘IAg SN
d|geneAlnw Aep/swelb 6°'6—-0°G J0 asn [oyodje |elo0 L ‘BUIOWS ‘BWOdUI UBIpaW AHUNWWOD ‘9by | £18£7/085 Hoyod 4 G6—0€ 710z |e 1@ N
(69'1-€€°0) G£°0  dlHenb 1saybiy
€-7 s9|enb
(£0°1=52°0) ¢S50 S1eI3POIN Uspams
| 3juenb 1s9m01 |013U0d Z10¢
(1D %G6) YO 39am Jad uondwnsuod [oyodly  uonRdwnsuod pue ‘uoiedNpa [eulio) ‘Bujows 889/7/1 95ed palsaN N+ (0'8) €9 [e 12 wousbiag
VY YHM uonenossy sosAjeue ul Joj sase) ubisop pEIS aby ai Apnis
paisnipe sio)eq Apms

(penunuoD) | 3|qelL

www.wjtcm.org

28

2016|Vol. 2|lssue 3



C. Zhang et al.

World J Tradit Chin Med 2016; 2(3):25-35

880=d
(9T'1-2£°0) 960 v'0
(0O'1-08°0) 90°L S0
(L¥'1-18°0) 60°L LL0
(ETL-€L0) V60 €Lo SN
00'L L0°0 £00¢C
(1D %G6) Yy parsnlpe (Aep/sbuinias) uondwnsuod ysiy Bupjows ‘NG 9By €90¢8/975 Hoyo> E| SG-0€ [e 19 eJen-0liusg
G5'0=d (€7°1-89°0) 160 Slewusg
(1D %G6) (YY) sones aes aduappul Aep/b o Jad ysi4 uonednpa ‘Bupjows ‘xas ‘aby 16995/69 Hoyo> N+ ¥9-0G  S00C [ 19 Ussispad
(96°'L '9¥°0) S6°0 (mys 0L) ¥O
(LZ'1-"L¥'0) 060 (Ms 9) €0
(627 'v9°0) LT'L (s 1) 20
(}=d) 00°L ‘10 929915
(1D %56) ¥Y (W5 € ueipsw) uondwnsuod ysi4 X35 pue aby 881/S71 |011u0d 3se) N+ 18-81 6661 (€13 soul]
(STl '£9°0) 260 <
(lZ'1 '29°0) £8°0 -l
00'L 1> SN
(12 %S6) YO paisnipe (Aep/sbuinias) uonduwinsuod ysi4 93e1ul ABJaua |10} ‘UonedINPa ‘el ‘aby SYZL/PZE  |0U0d 3seD) 4 79-G| 9661 |e 13 oJideys
€00 =d
(so'L 'el0) LEO [4%3
(80°L '8€°0) ¥9°0 ol sdnoib pooy Jolew
00'L -1l JO uondwnsuod ‘U7 01 AdUIBYPY ‘lINg EREEILS)
(1D %S6) ¥y parsnipeun yuow Jad uondwnsuod ysi{  ‘Snieis [eyiew ‘aduaplisal ‘uonednddo ‘xas ‘aby LE1/891 |0J3U0d 3se) N+ 68—1¢ 1661 |2 19 soul
ysi4
770 =d
(€S°L '25°0) 060 p/sbuinas | <
(GL'L 'P9°0) 680 ImysbBuinss 97 aejul Abisus |e10}
(6G°1 '88°0) 8L°L  owl/sbuines —| ‘asn auowloy jusund ‘sniels [esnedousw
(CAEIETEN)) owy/buins |> ‘buipasjisealq ‘Ayied ‘aydieusw jo
(SID %S6) SYH paisnlpe  abe ‘asn ulwelAl N Jqey Bupjous ‘joyodje SN
d|geleAlNW uoRdwnsuod epos paudleams-1ebns  ‘Ajaide [edisAyd ‘swodul Ajwey ‘NG ‘xas ‘eby L E18€7//S8 10yo> 4 GG—0€ 102 | 1@ NH
BPOS Paudldams-iebng
loyode ‘Burtows ‘|Ng ‘sHaey Alelaip
200=d ‘190Ued judjeAald ‘Bseasip JejndseAolpled |euUonI3sS uteds
(1'2=1°1) S°L (1D %G6) YO Paisnipe ayeul wnipos [e1o] juajena.d ‘sa1aqelp juajenald ‘xas ‘aby GGS81/26E -SS0JD IN+{ 8¢ abe ueaw G107 |e 12 opebjes
wnipos
(CHRVA NN €< asn 1YH
00°L SUON  ‘loyodje ‘Bunjows ‘buipsspseslq ‘Ayed ‘asn SN
(1D %S6) ¥y paisnipe Aep/sdnd ea| 9A}da.IUOD [BJO ‘UOREINPD ‘|ING X3S 90y vZ1E8/08Y Hoyod E| 65—1E €007 [e 19 uospiey
VY YHM uonepnossy sasAjeue ul 10} sase) ubisap X3S aby ai Apnms
paisnipe sio)ey Apmis

(penunuod) | ajqey

2016|Vol. 2|lssue 3

29

Www.wjtcm.org



Diet and the Etiology of Rheumatoid Arthritis

© World Journal of Traditional Chinese Medicine

SL0=d
(8€1-760) €LL 70 el Absua |e101
(L1'1-6£°0) 96°0 €0 '3SN BUOWLIOY JuaNd ‘snieys jesnedousuu
(71°1-8£°0) ¥6°0 0 ‘buipssyjiseaiq ‘Aiied ‘sydleusw Jo
00°L 1O 9be ‘ssn uiwenAnw ‘Hgey buryows ‘joyodje sn
(1D %G6) YH (1E240001/6) uonduinsuod sjgeraban  “Auande [edishyd ‘awodul Ajiwey ‘|G ‘xas 9By 8E€9v/L/EL6 Hoyod E| S§5-0€ Sl0Z B NH
8L0=d
(£9°1 "¥¥°0) 580 1s9ybIH
(L9'L "L¥'0) 68°0 pi€
(871 'v€0) £90 pul
00'L 1S9MOT
(1D %5S6) 379910
4O paisnipe ayeiul jo sajienb-uondwnsuod ajqe1abap IINgG ‘sdnoib pooy Jofew Jo uondwinsuod 881/Sl  |01U0D ased) N+ ¥8-81 6661 |e 18 sour
EI[HEREYN
SE0=d
(91'1-¥9°0) 98°0 e
(60'1-29°0) 280 LS71
(€ET'1-€L°0) 560 1zl
(6L'1-1£0) 260 680
00l €50 sn
(1> %56) 1002
Y paisnipe (Aep/sbuinias) uondwnsuod 1eaw pay Bupjows ‘NG 9bv £9078/9%5 Hoyod 4 GG—0€ |e 12 eIED-0}Ug
LE0=d LV'Z-SL09€L (ID yiewusqg
%G6) (¥yl) sonel ajes aduapdU| Aep/b 0oL Jad 1eaw pay uonedNnpa ‘bunjows ‘xas ‘aby 16995/69 uoyo>d N+ ¥9-05 5007 [P 18 Uasiapad
1eaW pay
l'0=d
(0v'1-G6°0) GL'1 70 el ABIsus 210}
(9°1-G8°0) €0°L €0 ‘asn auowloy juaund ‘sniels jesnedousw
(€T°'1-€8°0) LO°L 0 ‘buipssyjiseaiq ‘Aiied ‘sydieusw Jo
001 1O 9be ‘asn uiwenAlnw ‘ygey buryows ‘joyodje sn
(1D %56) YH (Aep/sbuinias) uonduinsuod ysi4 - ‘Aunanse jedishyd ‘swodur Ajiey ‘INg 'xas ‘9B 89V L/EL6 Hoyo)d E! G5-0€ Gl0Z [P 18 NH
(Zz'1-0L0) 260 a|nJa1 159ybiH
ETMIEN
(YT'L-€L0) 560 dlelpawRu| Uspams
l 9|19} 1S9MOT |0Juod 5107
(1D %56) YO (Aep/sbuinas) uondwinsuod ysi4 QUON 0881/98€  95ed PRISAN IN+4 19-0€ [e 19 WQuISpuUNS
(#0°L "'8%7°0) LL°O NS 1<
l MS | > Abiaua UIPaMs
(1D %G6) Yy uondwnsuod ysi4 el ‘utiidse 4o asn ‘loyodje ‘Buiows ‘aby C€¢CE/S0T Hoyo> E 6875 710 e 33 addasnin
(0L '90) 80 s /=L
(0'L '£0) 80 wys -1
001 :uIop|as/IanaN UIpaMs
(ID %S6) Yy uondwnsuod ysi4 X3S ‘Buiiows ‘eale [eluapisal ‘aby S¥1¢/6881  |0NUOd 8se) N+ 0.8l 6002 '|e 19 [[2s0y
VY YU uonenossy sasAjeue uj Jo} sased) ubisep pEIN aby ai Apnis
paisnipe siopeq Apms

(penunuod) | dlqel

www.wjtcm.org

30

2016|Vol. 2|lssue 3



C. Zhang et al.

World J Tradit Chin Med 2016; 2(3):25-35

S0'0 =d (00" L—¥¥'0) £L9°0 L'L9v<
(L0'L=S¥'0) L9°0 9,9V 1TT
00'L v 17>

(1D %S6) ¥y

ayejul uiyiuexordAn-g
'99}J02 pajeulsjjedsp ‘Adelsyy Juswsde|dal

sn

paisnipe (Aep/n|) ssuswiaiddns pue pooy woiy @ UIWBHA auowoy ‘Buows ‘axeul dojed ‘aby R9€67/2S1 1oyod 4 69-95 #00¢ |e 19 Oulls|N
Qg ulweuA
L1°0-0L°0
(SE'1-6L°0) €0°L 'S6'0-0L'0 9|1} 1s3YbIH
01’000 Cl[ME!
(60'1-€9°0) €80 ‘0L'0¥0°0 Slelpauliaiul
(uswom) +0°0 Uuspamg
l —0'(USIN) ¥0°0-0 9|113] 1S9O |0J3u0d S10¢
(ID %G6) YO (%3) spide g-ebawo ureyd>-buol SUON 9881/98¢  9Sed palseN IN+4 19-0¢ e 19 Wolispuns
0£0=4d (860 '£0°0) 920 6%7°0<
(€0'L 'v¥'0) £970 61°0-8€°0
(£0°L "9%°0) 050 LE0-0€0
(S6°0 'L¥'0) 290 6C0-LC0
l 120> J\JENE] USPaMms
(1D %S6) 4y paisnipe (Aep/6) uondwnsuod ayelul ‘uuidse jo asn ‘joyodje ‘buiows ‘aby 7£22€/50¢ Hoyod E| 6875 7107 |e 39 addasnin
spioe g-ebawo uleyd-buo
00=d
(G8°0 "£L1L°0) 8E0 1s9ybIH
(6’1 '8¥°0) S6°0 pi€
(Zz'1'0€°0) 090 pul
00’1l 1SaMOT
(1D %56) 323319
YO paisnlpe axelul o sajienb-uondwnsuod (10 aAII0 IINg ‘sdnoib pooy solew 40 uondwnsuod 881/S7L  |0JIU0d 3seD IN+4 v8-81 6661 [B 19 sour]
100 =4 (860 '£0°0) 90 0e<
(66°0 '62°0) 050 0€-8¢
(S0t '61°0) 06°0 791 sdnoib pooy Jofew
(§7°C '8€°0) 060 718 0 uondwinsuod U7 0} dUBIBYPY ‘NG 929915
(1D %S6) ¥y paisnipeun yruow Jad uondwnsuod |10 8AIIQ  ‘SNie)S [elliew ‘aduspisal ‘uoiednddo ‘xes ‘aby [E1/891  |0AU0D 3seD N+ 68—1¢ 1661 |2 19 sour]
[10 9AIIO
98°0=d (LL'L=LL0) S6°0 140) axeul ABiaus |eyo}
(0v'1—96°0) 91°L €0 '9SN sUoWIoY Jua.nd ‘sniejs jesnedousw
(91'1-08°0) 96°0 0 ‘buipasyjisealq ‘Auled ‘sydeusul o
00°1L 1O 9be ‘ssn uiwenAnw ‘Hgey burows ‘joyod|e Nl
(ID %S56) YH (1224000 1/6) uondwinsuod 1nig  ‘Auanoe [eaishyd ‘swodul Ajiwey ‘INg 'x3s 9By 8E9v/L/EL6 Hoyod E| G5-0€ Gl0Z [B 33 NH
uni4
VY YU uonepossy sasAjeue ul 1o} sased) ubisap pEIS aby al Apnms
paisnipe sioyeq Apms

(panunuoD) | ajqer

2016|Vol. 2|lssue 3

31

Www.wjtcm.org



Diet and the Etiology of Rheumatoid Arthritis

© World Journal of Traditional Chinese Medicine

“xapul ssew Apoq :|INg

(Z11-09°0)
78°0(8-5) 3} 13YbIH
(7€) 9|a)
(£L0'1-29°0) 180 dlelpawliaiul
(z-0) U3pPams
l 3[IHI3) 159MOT] |013u0d 5107
(ID %56) YO (SAIN) 94035 191p UesueLIS}PIIA| QUON 0881/98€  95ed PRISaN N+ 19-0E B 19 WQIISpUNS
§8°0 =
d (07°'1-08°0) 86'0 0 aejul Ab1sus [eyo)
(81'1-08°0) L6'0 €0 'asn auowlloy juaind ‘sniejs jesnedousw
(86'0-£9°0) 180 0 ‘Buipasjisealq ‘Alied ‘aydieusw Jo
001 1O 9be ‘asn uiwenAlnw ‘1gey buijows ‘joyodie sn
(1D %G6) YH parsnlpe a103s paNe  “Auaide [edishyd ‘awodul Ajiwey ‘JINg 'xas 9By 8E9v/L/EL6 Hoyo> El G5-0€ GLOZ [e 1 NH
191p UeaueLIBIPIIN
0E0=d
(€7'8°0) 0v'L G 9|nuINY
(T'Z'8°0)0¢'L ¥ 9uINd "0l pue |INg “Jeem Jad sinoy
(1'z'2o ozt € 3|uInd 1uajeAanba dljogelaw ul Auanoe edisAyd
(S7'6'0)05'L Z 9numno ‘G| 9be 1e 2duspIsal JO Spniiie| ‘bunjows sn
('}9Y) 00°L | 9|nuInd ‘asn auowlloy |esnedouawiisod ‘snieis 8007
(1D %56) ¥y paisnipe (Aep/n) 931Ul @ UILWEHA |esnedousw ‘asn aAndadeuod |elo '9by  68€981/77L Hoyod 4 GG—7C [E 19 J9PEQURIS0D
VY YM uonepossy sasAjeue ui Jo} sased) ubisap pEI aby al Apnmis
paisnipe siopeq Apnmis

(panunuod) | 3jqeyL

www.wjtcm.org

32

2016|Vol. 2|lssue 3



World J Tradit Chin Med 2016; 2(3):25-35

C. Zhang et al.

10

2

0

& 5 & & 2 N N
& F & ¢S

&
& ¥ u

Figure 2. Distributions of countries in 25 studies that reporting measures
of association between dietary factors and risk of rheumatoid arthritis
onset.

2. Coffee intake

This was evaluable in four studies>*2®! (Table 1). One
reported a significant inverse risk relationship between coffee
intake and RA development. The remainder showed no
relationship.

3. Tea

The situation was similar in the tea assessment studies. One
cohort study evaluated the impact of tea on RA risk with
significant adjusted risk reductions RR (95%CI) (0.35 (0.13,
0.97))[24]. However, another cohort study with no risk
reduction observed RR (95%CI) 1.1 (0.7, 1.6)!%°\.

4. Daily sodium intake
Salgado et al, 2015*”! showed a dose-dependent relationship
between daily sodium intake and the diagnosis of RA. The

Table 2. Quality of studies evaluating the impact of diet on the risk of
rheumatoid arthritis with Newcastle-Ottawa Quality Assessment Scale
(score from 0 as poor to 9 as excellent)

Study ID Total score

Hazes et al 19901
Voigt et al 19944
Cerhan et al 2002/
Rodriguez et al 2009!'®
Kallberg et al 2009!"”!

Maxwell et al 2010!"®!
Giuseppe et al 20121
Bergstrom et al 201212%
Lu et al 2014121
Helidvaara et al 2000123!
Mikuls et al 200224
Karlson et al 2003
Pedersen et al 200512
Salgado et al 201527

Hu et al 2014128

Linos et al 199112%
Shapiro et al 19961>%
Linos et al 19993"
Benito-Garcia et al 20071
Rosell et al 200957
Giuseppe et al 2014134
Sundstrém et al 201522
Hu et al 20151

Merlino et al 200411
Costenbader et al 200842

00 00 00 00 00 OV N U OO U0 OO N 000000 NNN N N NN

study also demonstrates that the association between sodium
intake and RA is more significant in nonsmokers than in
smokers; as the risk of RA is already high in smokers. RA
patients should be aware of high sodium intake and smoking
which are both preventable. But this linkage needs further
investigation to understand the theory behind.

5. Sugar-sweetened soda consumption

Hu and his colleagues have performed a large prospective
cohort study to prove that women who consumed >1 serving
of sugar-sweetened soda/d had a 63% (HR: 1.63; 95% CI:
1.15, 2.30; P = 0.004) increased risk of developing seroposi-
tive RA compared with those who consumed no sugar-

sweetened soda or who consumed <1 serving/mo!®,

6. Fish consumption

Nine studies?>****=*!' (four case-controls, four prospective
cohorts and one nested case control study) involving a total
of 4645 RA cases were included. Four of the studies analyzed
RA risk only among women, while the remaining analyzed
both men and women. Two studies adjusted only for age and
gender, while other took into account other possible con-
founding factors, such as body mass index (BMI) and total
energy intake. Four studies adjusted for other dietary factors,
such as smoking and alcohol consumption. Using the
NOQAS quality assessment, the nine studies were assessed
to have moderate to high quality.

7. Vegetable and fruit

913 incident cases of RA were documented in two cohorts, the
Nurses’ Health Study (NHS; 1980-2008) and NHS II (1991-
2009). The Alternate Mediterranean Diet Score (aMed), a
modified version of the Mediterranean diet scale, consist 9
components including vegetables and fruits. Results from Hu
et al 2015 study"®), the largest study to date, did not observe a
significant association for vegetable, fruit intake and RA.

8. Mediterranean diet

Same as above, according to Hu et al, 2015°°), there is no
significant association found between an overall Mediterra-
nean dietary pattern and RA risk. The same year, the results of
a nested case control indicated that no significant association
was found in the highest tertile of Mediterranean diet score
among the cases and control OR (95%) 0.82 (0.60-1.12)122,

DISCUSSION

In 2004 SR, the authors have identified 14 studies that the
evidence for diet having a role in the etiology of RA is
limited. In this SR, we found 25 studies meeting the inclusion
criteria, nearly doubled in amount. They include 13 cohort
studies, 10 case-control studies and 2 nested case-control
studies. There were new evidences of a protective effect of
long term consumption of alcohol (Figure 3). Fish intake has
consistently been shown to have no effect on the develop-
ment of RA. Similar findings to ours were presented in SRs 2
to 3 years ago!'®*”). High sodium intake was associated with
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Figure 3. Bubble chart for positive (+)/negative (-) results from studies that reporting measures of association between Alcohol intake and risk of
rheumatoid arthritis onset. Data were from ten studies published in the past twenty years. The size of each bubble represents the total number of sample
size of each study. More recently, study with larger sample size suggested significant risk relationship between alcohol intake and RA onset.

an increased risk of RA. Mediterranean diet pattern, Vitamin results were only from single or two studies. Additionally, all
D intake, and the consumption of long-chain omega-3 acids researches were from US and European, it limited generaliz-
were not associated with an increased/decreased risk of RA in ability of the studies’ findings. Actually, many diet factors and
every two studies. There were non-statistically significant  patterns from worldwide are not explored until now. As we

association between RA and sugar-sweetened soda, red meat, known, in Chinese medicine, as with most autoimmune
vegetable and fruits in each single study. The association diseases, proper diet is extremely important to prevent RA.
between coffee, tea and RA was consistent, and here exists an More researches around the world are expected to develop
inverse relationship between olive oil and RA. tests that will show the association of diet and RA onset.
Databases are an important source for risk studies. Howev- ~ Moreover, although microbial involvement has been sug-
er, sometimes they lack information on some potential  gested in RA as well, no definitive link has been established in
confounders for specific diseases. Of nearly two dozen nationwide cohort studies that assess long-term outcomes
variables, 3-10 commonly used factors were adjusted to after some diet factors. Further studies are clearly required.

estimate relative risk in these studies. In some studies, coffee
consumption itself has an association on the initiation of RA,
but greater coffee drinking is associated with smoking, which CONCLUSION
has been shown to be a risk factor for RA. That is the difficulty
in post hoc analysis. Individuals with a family history of RA
are known to have an approximately two-fold increased risk of
the disease®®. It is difficult to interpret whether this increased
risk is due to genetic or environmental effects such as diet

The results of this SR indicate that alcohol consumption and
sodium intake may be associated with RA risk, especially
evidence from recent studies. Because of some discordant
results, the debate continues on whether some other dietary

intakes increase or decrease RA risk.
pattern. Hence, family history can be used as a factor in

questionnaire design and data analysis. Fortunately, there is an
NIH-funded prospective, Personalized Risk Estimator for RA ACKNOWLEDGEMENTS
(PRE-RA) Family Study (ClinicalTrials.gov NCT02046005) The study was supported by the National Natural Science
designed to understand how personalized risk factors for RA ~ Foundation of China (No. 81503449).
may impact willingness to change behaviors associated with
RA. There’s a lot can b.e e).(pected[”]. ' AUTHOR CONTRIBUTIONS

There are several limitations of the present review. Most of
the studies used many different outcome measures, increasing Designers: CZ and APL; Searchers: CZ and KMC; Studies
the probability of detecting remarkably differences in some of ~ appraisers: CZ, KMC and APL; Data extractors: CZ and
them by chance. Standardized terminology may facilitate RA ~ KMGC; Analyzer: CZ, KMC and APL; Writers: CZ and KMC.
case identification and questionnaire application since semi
food frequency questionnaire (FFQ) is a frequently used tool
to assess dietary patterns in these included original studies'*), DISCLOSURE STATEMENT

Participants in prospective cohort studies received the FFQ The funder had no role in the study design, data collection

when they were pre-disease, while in retrospective case g analysis, writing of the report, and decision to submit the

.contr.ol st.ud1es, some RA pat1f-’:nts recelve.d the FFQ after article for publication.
identification, leading to a possible recall bias. On the other

hand, a SR conclusion is influenced by the quality of the

studies included. Results could be over- or underestimated REFERENCES

due to r651du'a1. confo%m(.hng. In our' sj(udy, although there 1. Singh JA, et al. 2015 American College of Rheumatology Guideline
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sugar-sweetened soda, red meat, vegetable and fruits, but the 2016;68(1):1-26.
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