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E5TES WHES UMk 40 - 7
S7FetH(Song, 2019). 3, m=olM = 5 2030 G7bA HES Sk
HEE gFo] Acko] AA =ofvt o2 Qs s
ojvf As|HoRE F FEFSE ZdHHH dF¥H(Hootman &
Helmick, 2006).

e rtE] 283l A A FebE s HEAEA 881 HE gl =
2017 @ AyF AibzAbell mEw, =AY dAkse 2 g
o] ’F(53%, 469 T§) o] FRFASS FF 7hA| o ¢kl UM oY T F
57%%] A= Al Aghs AL AL gt F
ZEA L ATk ErARe] FRAE 1Y (66.1%), 1AIS (35.8%),
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T (23.2%), A8 2 FHF B3%) Sl v Aoz UsHd.
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Tk At oF 79%% FulEls #EAYgo R <l AT ¢ Qv ugst
PSS $838ta JrHwww.goldring.or.kr, 2018). FulE]~ ¥ Fhx9
SHHES T & P9 £ 89 =2 FAAW E Fd2HE @A S
FgE vigk, A HDL 5o A#k 5 3 7hx| ool sAlel sk Ak
A S (Metabolic Syndrome, MS)olg} FEt}, UAlS$2 2012 W



o A 20 Al ool Al T WA 32.8%, o144 36.6%71FS HS
HES Holal 9o (Aguilar et al., 2015), $guvgt A+ ato=
TUAFGG2ALE ol &3sle] 10 W& tAST FHES ZAEIAS
o PAdL 2008 W 24.5%014 2017 9 28.1%% F7}Ete FAS Holw
gon oAde 2008 W 20.5%°14 2017 3 18.7%% <4 H FAZ Holu
At} (Kim et al., 2020).

dAFETS Aguselt HEFe AYS wolv we Aoz AT

(o]

2001). FrtEl = BE S AdaA deto® QI3 AMELR Fole Zo=
B3E vl ¢)+=d (Avina-Zubieta et al., 2012; Crowson et al. 2018; Gabriel
& Michaud 2009), °l= wAbEFwd BHst Aol = AL
A A ¥ A (Pereira et al., 2009). =, W4 7oz FrtE 2 <l
HAS oA AdaA Ao el Hue= Aol wea, + 29

el BANATE B AAA AT Wy AFHS s A

[e)

o

AT dFZY A7 g dely S8YelA FrtE s AEAdt
2~ AAIFS e w @A (cross-sectional  study)o] ™,

Fubels BAGTE OAEFEY FHes D oASFEde Byl

AR o] =2 Ao dsiA e dFrtet ta xke] 7t )tk (Abourazzak et al.,
2014; Ozmen et al., 2014; Dao et al. 2010; Crowson et al., 2011; da Cunha
et al., 2012; Toms et al., 2009; Chung et al., 2008; Rostom et al., 2013).
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“J ©]+= National Cholesterol Education Program/Adult Treatment Panel I
(NCEP-ATP 1) 2005, International Diabetes Federation (IDF) 2005 Z12]aL
American Association of Clinical Endocrinologists (AACE) 2003 % 3 7M4 &
wpskeh FebEl s @A (179 W) vFvhE A BE A (149 )] vlals

30.7% A% FrbEs @A TelMe]l tASFT ¥l Eeol
gasgleh. dus 2As" AARde ABHGe W, Tl AW

FulEl 2~ BE AT methotrexate(MTX)E A A AFEEol A FrbE] X~

=
PAABAA A WAZFT FHO B A5 WEn veigeh 2% o
Aol FEEE Ade FrEs A #x F 53 MTX & A7)
AgE BTN GASET fEEe Be wE, 27 Frbgs
BAARA T MTX o A7t 9gects nadct

Ozmen et al(2014)8] AT E& Fole|s pado]l AAnAR 994

Z7kl ol GFS wAEA HAG dAFoln, AFnAR Fa



BEJAAL AT o]l AAl FrbE s wES SAplollA ofw ko]
AEAE FQlsks Aot datsF e Aol NCEP-ATPIISH World
Health Organization (WHO) criteria & watth, FvuleEl2~ 3x4(52 ©)3}
| FrtE 2~ AAGT (30 H)FHe H|wE E3F cross—-sectional study =
AtS el AWE 7k ol dAWo] FrtE s Rddd #-d deAE

g8ttt NCEP-ATPII tiAbs$w AHolE wWE glolAe=  Fot

S7H7F &= AT
Dao et al.(2010)¢] A7+ Z7] A FrtE 2 AT oA WA T2
FHES Hrkstrl #1F AFolth diANSSF e B9+ International
Diabetes Federation (IDF), NCEP 2004, NCEP 2001, European Group for
Study of Insulin Resistance (EGIR), WHO 1998 5% uigit} %7] oA
FubEl 2 SRk (105 W) BlFwiE A fd e (105 W3] BluEs
23} cross-sectional study 2 UAIESTY AHE 71SH oW AHo)
FutE 2 #EAA Y dE deA Flsnh 2714 FulE 2 Skxpatol A
Fao FHES A7 Ve wet 16.2%-40.9% lar, HlFrHE X
AT (10.5%-22.9%) 2 £ FA S volek AAZd TS A8t
< erythrocyte sedimentation rate (ESR) (Odds Ratio=1.516), disease
activity score (DAS28) (Odds Ratio=1.736), health assessment
questionnaire(HAQ) score (Odds Ratio=1.583), 18|31 w2 MTX use (Odds
Ratio=0.736)7F 7] o4 FvlEs #d9 Ao o] tatsFa FHEEQ
SHA) dFAE= H7HEHAY Ax =wolAe A 27 oA

l
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ARt A S tF ok drhar Albsta

Crowson et al. (2011)¢] A7+ Ad#AHFo] = 7 q
gApol| A o] HALS S FHES Srtel dia] &Rle Aot dAME Y]
gel=  NCEP-ATPIIE  wxth  Add Aol gle  FrtEx
7232 W) AEH AFo] E HIFUiE s BAAE (1,241 )]
£ %53 cross-sectional study & ASFe] AWE Jhed ojw

RN
AWl FrlEa  #day #d deAE sl FriEs

¥ Odds Ratio & &=, AT FHEC] FriE s dd ol
Bl Rl BEAT] HlE 1.6 o2 =A Jehkth o] dget =
ATetel AL AT FTS A8 Ao shte] alow wWA ¢,
AE Hgtol gle #AdAe FutEls #EQd oA gAtEFT
FHEd g8 gAdch= AolE Bt
da Cunha et al. (2012)¢] A7+ Frte 2 HE S A oA AT 9
'S Wrkskyl s dAFteldh oiAbEFe]l Aele NCEP &
whskeh. FebE]l2s #2283 W) v FebE 2 A (226 )] HlaLE
]

YA S BA7F 39.2%2  YERSA, ol HFUIEHZA #EET
(19.5%)X.t} 2] 5} A o ol A+ Eagel] =

sz, gt 3ol FrtEls wdd @ikl ddAde] ol e



AU T3 S 22X A FARAES F dH, AE, 2S55EE 5
FAEE S Ael=  dASFol  F/ubEles #A Aol Al Odds

Toms et al.(2019) ¢ A+&= MTX therapy 7} FvrlEls #4Y
gl A tiAbS el fFHES Eolv=A 1 dAgtolth. AT
A ol= NCEP, IDF, WHO and EGIR & 5 7 & 7]+2o2 313t} 400 49
FutE 2~ #AATAM Y dARSFT FHES €903 cross-sectional
study otk FwulElx #AATo MY A 7]l
e} 12.1-45.3%% k. MTX therapy & Xdg A= e FE=
FutE 2~ BESd MY gAbEST
sHelHtt (Odds Ratio=0.517). A= FrhE] 2
FHES Fou, ofF TY|9aieE 27 FriEx #EA A5 Al MTX
therapy 7} A& o4 of drh= Aot}

Chung et al.(2008)¢] A= FrlEx #FAAo] s Hoss
of7| A 7=, ol AdHdd P8 dATF
A Asolnk AT FTe] B+ NCEPII ¢ WHO ¢ A&
3, 154 W FulElx #AERd 24} (88 WOl early FUME| A~
66 ™o long-standing FWE]2 #HE<d) 7 85 W H]FuIE 2~
HA AT H] L & %3} cross—sectional study o]t} NCEP
I 7]=oll A& early FWER: A AT (30%)7} long-standing FWFE] 2=
BAd FATU2%) EFelA BlsrbE A AT (22%)°l e =
H &2 dAs$e] YIS o™ WHO 7|F2o 2% early FHEFE #HEY
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4 Fubels wAG WASF T
ddgel  HAHAT, 0 vt wAEWPRF  AFE  Hvn
ae15] 91}

Sahebari et al.(2011)2 FulEl~ AL HAIEELY FHE
Brbslar, Frlels~ BA A9 disease activity(DAS28ESR  AF&)9F BMI ¢}
WAt Atel 9] HEAd = gelst= Aot ALt 9
el IDF ® NCEP  ATPIIE w3tk 120 78] FrtEs Aot

HFrlEl 2~ #AEAT (431 )] HlalE F3F cross—sectional study =

o

13(30.8%) Bt MlFubE A~ wESdT (45.2%)°A  238ld  © =
skl FubE] o v fubEl s AT Abol o] ou et Aol H I s
2ttt DAS28 =309 diAtESa FHE AMoldA R ofjufgh el o]
WA E A 4T

Karimi et al.(2011) FvlEl2 #E9 oA dirAtEF"9] FHES
% 7}3817] ks ATtoltt. dAFS 9] Aeoli= NCEP  ATPIN
2 WHO 7Fo]=E uwsttl, AJel oA 188 Wol X Frlelx hxlbt (92 )3}
HFrlEl 2~ AEAT (96 H)He HaE F3F cross-sectional study =
Aol ARE 7 ofd Hwe] FulElx~ #EAYN BA JEAE
18ttt NCEP-ATPIL 7oA Fobe] s dd ] Sxpold s
AL 27.2% % WEREAL, o= HFWiEl A BEAT (354%)HT w2
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ghollth.  WHO  7IeelM Fvbels #dd @xaolA  diabssa
247} 19.6%= YERGI, ol B|FulEA BAdTE (21.9%) 8T we
ghol9itt. vk, Fobels wEde] furIRke] A a0 7IRtel Aes
L ARHoR FrtEls

i o}
of alde ZWEA Eeln, FobEs
al

410 W R bl pEGTY GAEEE fUES A7 199
Sifolalobel AA Qdeje] FulEs BAATY GASEE U 243 -
34.83%5F 2 Aol7} @tk EF MIX 9 2 FolEls #AY Anzd
Al A WASFTY F3ol Ak Aw HASYh ARHOR 40 o
ke A uele  FuieHs BAAE
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Garcia-Chagollan et al.(2021)2 9 A] 5L¢] A
Ao FHES B7ietr] 9% Aol tAS Y B¢ = NCEP
ATPIISF ALAD & wstth. 216 W o] Frtels ghabal s} vl FvbE s e ad
(260 ™)¥e] HalE F3F cross—sectional study ©]th. NCEP ATPII 7]+&
ks w WFelE s BEAT (33.3%)0] FrtEls #A AT (30.6%)Hth

=4 Usgkow, ALAD & wsts wj% A H]FrtE A BE AT (28.7%)0]
Fule 2 #AEAT Gl1nEY =4 Yyt 2850 g E A
Frtel 2~ A A AT 7He] ok AEAgd S HAsHA] Bt
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Aol A (33.0%) FrtEls  #EAT(14.3%) 2o H w2 FAE
2k ywA FEs GlEled, e84, 4 A EF feolhA

H54(2013)9] AFE AFdME HFH 9GS FI Ed
WAARAEZE A4 B Febe 2 3E9 Qe A= S P et
WS-SR vaE7E febe s Bdd B oiAbE SR A A o i 0 2 A
NNz2AmE AAstEd 2 Aol gk oA 103 He tidow
sl WAL\ aF 51 ®Wy FY 1§ 53 Wo=
Ttk ATA A Al A
AT F 186.2 mg/de, HE-HRIVFIE 204.0 mg/d0 o2 BAIFO] v A}
UEbskon, BRI AAAHEY =& AAY  FX(200~230  mg/do)el
Tha w2 7b vEhdt ok zbel7b dEbsth HDL-C =
BAAIE 57.7 mg/dl, BFHDIE 52.8 mg/dleE AAIFAAM TA ES
FA7F vEhY SAXSRE fold Aozt yERgAIR, LDL-C
AT1E 109.8 mg/dl, BERB]WIE 119.8 mg/dEA B AHA 18]
A HeEbggelE Estal AR frold atol7b JERA ekokth
G AATIF 94.3 mg/dl, HHHNIE 146.9 ng/dl o2 AATFA e
27F vErsoew  folgk zelrt vEhwth AFAY {ebE 290k
Al A 5.61U/ml, EH-RIREZE A 11.0IU/mE YelgY SAZ o= fo3k
zfol7h vEhgTh AEHom WAl AR HRuNE el A
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Table 1. Summary of literature review

Reference RA/non-  Association Comment
RA

F.E. 179/149  Yes MS 9 Ao wal 24.6% - 30.7% AE RA oM< MS fFHE0|

Abourazzak e W 2A2E 3N WY Al FAe] Ag RA

et al.(2014) MTX & ZA AFE3 oo RA Shxatol Aol MS #+¥o] 7
z7] RAOﬂH«l MTX A&7} A3,

Ozmenetal. 52/30 Yes WHO MS #Heoo] w& koA RA(28.8%)9l4 non-RA (9.7%)°

(2014) Hs MS fFHE] 2 Ao 1y, ARAoR o AFE T3,
RAOIAME AdAAS Azl MS o] F3E9 S7H7F g4,

Dao et al. 105/105 Yes %27] o4 RA oA MS FHES Zt7te] 7]+l uet 16.2% -

(2010) 40.9%= non- RA HU} 2 A& gl¥. &2 ESR, DAS28
agar W MTX use 7F 7] o4 RA LXMWA MS +HE9]
5974 A2 Fld.

Crowson et 232/1241 Yes RA o4l MS F+HE(33%)7F non-RA (25%)°ll Hla A el

al.(2011) o g3 A EFolA RA o MS FHE°] non-RA thH] Eotont
‘/Wol BT O RA ¢ MS FHE°] 5. A= 4Es A

< Odds Ratio & &13l=t], MS 1 E°] RA ©] non-RA ol 43|

1‘6 o= EA Ve

Da Cunha 283/226 Yes RA oA MS 7} 39.2%= YERIL, o] non-RA (19.5%)H.t}

et al. FostA =2 . MS A3 F HYsEd, u¥d, ddolA

(2012) RA #A}t3be] A Alo] 93k w3k multiple logistic regression
analysis & &3 4%, ¥, u&FE T8 FANNS AldE
MS o] RA &4}l A OR gko]l HoS g9l

Toms et 400/- Yes MTX A-&-©] RA 9 MS FHES Fol=A 221 RA Fxjatol A9

al.(2019) MS FHELS 7|5 Wt 12.1% to 45.3%Q4th. MTX therapy %
APt A= s FER Frles 3dA oA diaks
FRES SHTE 3oz &<

Chung et 154/85 Yes %271 2 F7] RA ¢ MS <9l #HA diE] AFHUL,

al.(2008) %7]  RANNCEP:30%, WHO:31%)% 7] RANCEP:42%,
WHO:42%) 2% non-RAB0%)ell Hl&| #2 Hl&=2 MS 7} vEhd.
WHO 7]& MS FHAL RA dAe #ds™ A3t 2307t
o8 d Eohs A% ER1HAY (OR 1.84). 28427 RA 9
MS 7F #Adol qdal, o L}OV} WEEAdstEe] AIEE
Evha Eeld.

Shaikh, Set 104/~ Yes 40 o vIRk RA 9] MS 9] f#H¥EE Frkely] A At 104 9

al.(2020) RA & 5 34 ¥ (B2.7%)1A MS 7} &1 o= sdolrlote
RA 79 MS ¥ E 24.3 - 34.83%< 5& i}om e AB2Ho=
40 o] HFke] Fe wolo] RA ToAE MS o fFHEC FornE
MS ¢} RA ¢ A5& Z7|d 2183}, u‘ % d3oz Frjxo]
AZrek 3o s 7715 otk & o R Al

FrtEl s B non-RAMH|FrlE] 2~ #H 4 MS:tjAEF  MTX:methotrexate
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Table 1. Summary of literature review (Continued)

Reference RA/non Association Comment
-RA
Mok et RA:699 No RA, AS, PsA o149 MS #HE #7194+, 3 74 d5A42Y F
al.(2011) AS:122 PsA o] MS ¢} ##Ado] lvfam gels.
PsA:10
9
Sahebari 120/43  No RA 9] disease activity(DAS28)¢} BMI & MSAte] o] ##HA sHeld
et 1 Non-RA(45.2%)°1 4 RA(30.8%)Et} MS ¢ 4ol &g, DAS28
al.(2011) score & MS FHE Aloloa AT #AHA S
Karimi et 92/96 No RA oA 2] MS FHES &9 A2, Non-RA oA (NCEP:35.4%,
al.(2011) ALAD:21.9%) MS +¥E0°] RANNCEP:27.2%, ALAD:35.4%)°] H]3j
= ygt A% o2 RA ¢ MS 3+ #HEAS wAsA %3
ogk RA 9] #§H7Izke] A AFE MS ¥ EC 9FS v
ul—gqxl
Garcia- 216/26  No A Fo| A RA oA MS §HES 3 d3E, Non-RA ©lA]
Chagollan 0 (NCEP:33.3%, ALAD:31.1%) MS ®&o°] RA (NCEP:30.6%
et al ALAD:28.7%)°ll Hl3l =A Ugrt. AE8AHSZ RA ¢ MS 19
(2021) A S wAsA 2
Karvounar  92/96 No ZFdolA = RA oAl MS fFHEC digt A+ RA A9 MS
is et al %%%8 4492 non- RAM41%)¥]3] 7t =AW F-2)84#] &e. oyt
(2007) oy WF EA4 I disease activity(DAS28>3.2)¢] $13o] MS &
7EA ol A o Erha E91. A RA # MS 7] #AALS F1HXA
kA uk disease activity(DAS28>3.2)¢F MS Alele] HEHEALS
g,
g & 288/- - gl RA CIAY n¥YT et o dAEITY FHEY
F-A AA &Y ANEEY ZAHE A 18 189, Gk, o|AAAITS
(2019) MS 9 #3Qasojuz, RA 9 ojH #HHA ] %EZ 1% Al H
BF e 49 14%2 A Fgon, T o4& 15.3%,
Mol -2 38.2%°tt. = oqxg RA oA MS AHE 3 7] B% 7};1
FEL W ot %ﬂ = RA 9 MS ¢ #HEAS FAF A3
olyeh= SAI7F
Lee et al. 109/84 No g o] RA 9] MSHHE AT RA A MSHHES 19%%
(2013) non-RA(15.6%)°ll |3l <zt kAR frolabx] ki, ¥ e
RA ol 4(44%) non-RA (19.3%)®.t} F-<]8tA] %¢kil, Low HDL-C 9
7% non-RA °l4 (33.0%) RA(14.3%) Hrt} 1] && #«i]ﬁ =5
Uz s EYEd, F4AY, 8D d4E BT fF9YsiA
s
RAIFPIEI 2~ B89 non-RAM|FulElZ~ €] MSUALS$+
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Bake gl weh tha At drk @A EAE AAe A, A4S,
Wb 27, @Al 2WAAL T W 7ls AAL o WAL el
Som 4 Heoig)

B oavE INaggead 9A4R F A7 4% 2 A1 248
olgstel AT, WY ARE /] FAY YU g Aoy

AAE st A EE] A S(RB)} Ao A e s Wttt (IRB no.
7001988-202211-HR-1735-01E).
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B FuAdgddzAte] A 7 71(2016-2018 @) A 8 7] (2019-
2020 )9 Foddxt 39,738 ¥ F Wk 30 A w9k 11,609 WS A<
28,129 W F o 79 T8 W FriEAs dEde diAS L

SHl okUAY AFXE Ak 20,065 HE HFE oidAR A sk

FUAZIYEA FoUHAZIYEAL FUAZELGEA SUAHZIYEAL FUHZIYEA
2016'd Z=ARCH X} 2017'd Z=APCH&HX} 2018 T ACH X} 20191 T ACHAHXE 2020 Z=ACHAXE
(n=8,150) (n=8,127) (n=7,992) (n=8,110) (n=7,359)
SUAZIYEAL

2016 - 20201
T EMCHERL
(n=39,738)

2 304012k H 2|
(n=11,609)

2k 304 Ol Y ZACHE X}

(n=28,129)

ROE|AZEAZ T}
CHALS T ZEA]
(n=9,866)00lM S5zt
(n=1,802)& H|2|st
e xtE Hlel
= F i 4%}
(h=20,065)

Figure 1. Flow diagram of study population
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A A

BLEEAE A7 71(2016-2018)

sEddgel (s HE_DM)

R

)

al

Wb FEEGA: (7h et a) T B EE 100me/dL o g

126mg/dL m|%kel Ab2k

A Al 7 71(2016-2018)

3
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Table 2. Criteria of metabolic syndrome

F 71+

03

5| Tk FAE g Ed >90cm, 943 e E# >85cm

OxdR7IE: FHEEY 140mmHg o) %
o]¢+7]8 et 90mmHg ©)% F& w1yt FES g3l
Abst

Foget . ~ 1=
@adLAGA 7] = (D] olya) FHFVIEY
120mmHg ©|%, 140mmHg V| %F 1831 o] d ¢t
80mmHg ©]4F, 90mmHg "] 7kl A}k

o
2 @Al HDL-C < 40mg/dl %+ oA HDL-C < 50mg/dl

HDL-Z# 2~ H &

- A A 200mg/dL o4l AbgE & (12 ARE
o =
OB 5T 126mg/dL ol F& ApdS
A 58 dIAshA 58 52 ledTAb Fof W
Fo¥Q A= A
@TEFIFAo):(Do] oha) F8EF 100mg/dL o] %
T2]a 126me/dL vREel AR
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3.5. ¥4 v

THAGGFEz=A ZEAAE dedoEEAdA(simple random
sampling)7} obd 297 SIS EE A A (two-stage  stratified cluster
sampling)E o] &3l FEEomz 2w BA A ol EIFFRAA
(complex sampling) W&< Mdsle= Austa ol (e 25 2020).
EoAGs g Fz=ALe] A7) (2016 - 2018)3 A87] (2019 -
2020)¢] 599 AR E vt o= AAALE o] EAF Ao we} 7|4 T T

= AUt 7l 1 A5 G Alols WA A

N
S~
>
gi
é
=
—
mlo
_&
ol
o,
M
o,
Ll
~N

s Fofstar Fojw ghe] IR WA A 57 HERE, 7 AR 1/59]
=

=
Fobele BEY A9 5% AFAY Al BAMSE EAs]
BYEE 22 AT ANt SPNsE Fries #ad
TS WAL el UAL ARl Baelr, FEwss

o
AbS T e #do] dvkar el QIgAbgskA 54 9 AAkdd
HEE FAST. 23 Odds ratio(OR)9F 95% 413 +7Hconfidence
Interval,CDo.2 A|AISFST. o] AT B4 EF FoF p-value #
0.05 ol3t= Aeosta, SAIAE= SPSS 18.0 ZRIHS  AFE3Y
A ekttt
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Al 47 23

B oATE AHAAdSE=AE A 7 71 2 Al 8 7] (2016-2020 W) F A
39,738 W A A T FrbE s WA B giAbeE Sl 23 AMEES
ZAe Wb 30 Al olake] WAl 20,065 W(50.49%)S tidom skt
= 2t} (Table 3).

AR AT T G HES 47.4%, 149 HES 52.6%°]1Q L,
AFiadate] By A#e 52.58+0.179 ATt o] F Fulelx BE 9]
OAF HEke A= 446 H(1.9%)0laL, AN F el SlEEs tidAbE
6,964 ' (33.1%)°lth. WFFFEe] Ag- ‘ZFoss 4,552 H(17.0%),
‘TE'0] 2,202 ¥ (9.8%), ‘aE’0] 5832 W(31.0%), ‘WE°]do] 7,405
(42.2%)01J k. 7H A52 Pl AF 4,108 ¥ (16.5%), ‘F3H<l A
4,972 7 (23.9%), ‘TS A% 5374 H (28.9%), ‘A’ $ 5,558
(30.6%)°1A . ABAZs AEe AF 11,793 W (63.9%)°] FA
BAGEolgt  FHEETh @Al FANY IR, THEER) A
3,192 ¥ (18.8%) °li, IAFA thdS 4686 ¥ (24.1%), HFAS
12,142 B(67.1%) 010, A5 (H 1
e 10,186 ™ (55.0%)o= RIS AAEs (FARAAEE)
g2k 8,104 " (42.4%)°laL, AAA7Fe] 2EHAA (FA 3D
ol 2EHAE ‘dids] gel! Z& ‘wol w7) FAZA 4,986 W

(26.2%)°] AT},

o —10
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Table 3. Baseline characteristics of study population

H = N or Means % or SE
AL S 6,964 33.1%
FrbE 2 #E < 446 1.9%
L}o] 52.73 0.191
JHE(44) 11,589 52.6%
e
ZZo0]5} 4,552 17.0%
T= 2,202 9.8%
=S 5,832 31.0%
<ol 7,405 42.2%
AL
Gl 4,108 16.5%
=5t 4,972 23.9%
=% 5,374 28.9%
o 5,558 30.6%
A E 11,793 63.9%
H] gt
A A Z 603 3.1%
AN 12,117 60.1%
H] gt 7,237 36.8%
A A5
Hl & 12,142 57.1%
HPAFA 4,686 24.1%
AAEA 3,192 18.8%
Ao 10,186 55.0%
R k- 8,104 42.4%
EN =T BN 4,986 26.2%
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SAol whel v FetE s A dd ) Frig s A v Qg
*

2 WAGE I AlFrkEl s ALY IARS ek B A

E]
54 9 OAe S A5 AolE dolry] YA wAHEA (X-test) R
A

AoFubEl 2 A I Htvol= 63.3240.69 =A

[e)
o
HlFubEl 2~ et (52.53+0.19)R =& Zloz IRldr). AdHolA
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o
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Lo
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ifo
rlo
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F 3
e Zow FAFAT. wHFFe AS HFulEls AEATF9
Fold 7,33142.7%)8 Hv]Eo] =2 HbH F{FulEls FE AT

Z o) 212(41.2%)7F 74 =gt A5 4§ MR/

A 358(79.0%)°] 88(21.0%)°] 3 w dA
]
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©
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©
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X
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184(37.0%)7F 7} =%0o] 3adAY. AAETZAEHO AL nF
HAATANAM = HAGAY HE 11,632(64.3%) 0= =9kal, FrbE X~
ol M= B A EE 282(61.5%)8] HIEo] =F*kTh
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Table 4. General characteristics of rheumatoid arthritis

H] F-whE] 2= FubEl 2
W #4A ] p-value
(N=19,619) (N=446)
Uo](SE) 52.53(+0.19) 63.32(+0.69) <0.001
60 A Tk
60 Al o]
AH (%) <0.001
k=4 8,388(47.9%) 88(21.0%)
o 11,231(52.1%)  358(79.0%)
A &5 (%) <0.001
LA} 11,632(64.3%) 161(38.5%)
H| 74 A &5 7,926(35.7%) 282(61.5%)
25(%) <0.001
ZZols} 4,340(16.5%) 212(41.2%)
= 2,143(9.7%) 59(9.8%)
= 5,734(31.1%) 98(31.0%)
O] £ o] % 7,331(42.7%) 74(18.7%)
25(%) <0.001
St 3,924(16.1%) 184(37.0%)
=3} 4,866(24.0%) 106(22.6%)
=4 5,289(29.0%) 85(22.6%)
o 5,489(30.9%) 69(17.8%)
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Table 5. Health related characteristics of rheumatoid arthritis

H] F-uhE] 2~ FuhE 2= -
W B 7 b
(N=19,619) (N=446) value
B 7H(%) 0.536
A A S 588(3.1%) 15(3.4%)
A 11,847(60.1%) 270(62.7%)
H] 7k 7,080(36.8%)  157(33.9%)
A (») <0.001
H| &< 11,808(56.8%) 334(73.6%)
HAFA 4,616(24.3%)  70(15.8%)
AAEA 3,152(18.9%)  40(10.7%)
L5 (%) <0.001
BN S F 199 1 Zvgk 9532(44.6%)  307(68.7%)
1dg 1z 10,048(55.4%) 138(31.3%)
A &5 (%) 0.007
AA LS 11,582(57.5%) 291(65.2%)
A 7,953(42.5%)  151(34.8%)
2EH2(%) 0.055
AA =2 14,716(73.9%) 311(69.1%)
Zolx=7 4,854(26.1%)  132(30.9%)
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Table 6. Mean of metabolic syndrome component in rheumatoid arthritis

YA & g%gﬂi gzgi p-value
A A (mean+SE)

B 83.9340.10 83.314+0.57 0.276
=34 (mg/dL) 139.41£1.10 122.85+3.36 <.001
HDL~-%#| 2~ | Z(mg/dL) 51.1840.12 52.1340.64 0.139
FEH7IEY 119.12+0.18 125.10+0.96 <.001
o] k7]t 76.56+0.10 74.77+0.56 0.001
FEd T (mg/dL) 101.78+0.21 101.15%1.15 0.586
F A (meantSE)

g = 87.96+0.12 89.14+1.09 0.280
=2 A% (mg/dL) 164.72+1.97 142.86+8.28 0.010
HDL-Z# 2~ H &(mg/dL) 47.24+0.15 47.964+1.20 0.553
FEH7IE% 120.97+0.22 123.22+1.52 0.145
ol k7] d ¢t 78.98+0.14 76.51+1.12 0.029
FEd I (mg/dL) 105.02+0.35 104.19+2.25 0.714
o X (mean+SE)

g = 80.22+0.14 81.76+0.61 0.012
=22 (mg/dL) 116.13+0.92 117.53+3.62 0.704
HDL-2Z# 2~ &(mg/dL) 54.23+0.16 53.23+0.72 0.031
FEH7IEd% 117.42+0.23 125.60+1.15 <0.001
ol k7] d ¢t 74.34+0.12 74.30+0.61 0.957
FEIT (mg/dL) 98.81+0.24 100.34+1.32 0.250
60 ] "% (mean=SE)

B 83.0240.12 80.9441.09 0.058
A% (mg/dL) 141.38+1.43 127.54+6.91 0.048
HDL-Z & 28 & (mg/dL) 52.10+0.150 52.37+1.06 0.801
F5H718% 115.50+0.178  115.07£1.39 0.760
oY 77.60£0.12 75.97+1.01 0.112
599 (mg/dL) 99.5740.25 96.3942.03 0.120
60 A o]’ (mean*SE)

B 85.98+0.13 84.53+0.65 0.029
A% (mg/dL) 134.97+1.36 120.43+3.47 <0.001
HDL-Z & 28 & (mg/dL) 49.12+0.16 52.0040.80 <0.001
F5H718% 127.28+0.26 130.30+1.11 0.007
ol E 74.22+0.14 74.14+0.64 0.901
5499 (mg/dL) 106.77+0.32 103.61+1.40 0.028
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Table 7. Prevalence of metabolic syndrome in rheumatoid arthritis

N B| FHE| A~ FulEl A

AA (N= (%)) 19,619(98.1%)  446(1.9%)
@ e
o e = 6,905(34.3%) 180(37.2%) 0.283
ZFAA" =150 mg/dL && oFEX 8 = 2,912(16.2%) 58(11.6%) 0.015
W HDL-Z#| 2~ ¥ Z:<40 mg/dL
o1+ HDL—2 ¢ 2 B 21<50 ma/dL 6,527(31.2%) 181(37.8%) 0.009
TE719% mmHg, °]$71 &
S Qmmig Tl oFEA R % 12,013(58.7%)  336(73.0%) <0.001
8 99 >100 mg/dL B FEAR F 9,639(47.0%) 237(50.8%) 0.162
YA STt 6,777(33.0%) 187(36.7%) 0.147
3 (N= (%)) 8,388(99.0%) 88(1.0%)
g5 =90 cm 3,309(39.5%) 39(43.4%) 0.520
FAA >150 mg/dL &2 FEXE = 1,800(23.4%) 21(17.6%) 0.187
HDL-Z ) 28 Z:<40 mg/dL 2,241(25.7%) 26(23.2%) 0.606
s A=) [15yAR=Ne)
TR A TREE 5 s6067.5%)  71(76.2%) 0.144

85mmHg >
TE F9 >100 mg/dL & GEAE F 4,764(54.0%) 49(50.9%) 0.624
A ST 3,310(38.5%) 35(30.3%) 0.121
44 (N= (%)) 11,231(96.9%)  358(3.1%)
g8 =85 cm 3,596(29.6%) 141(35.6%) 0.039
ZAAH 2150 mg/dL && FEXT = 1,112(9.6%) 37(10.1%) 0.817
HDL-Zd 28 &:<50 mg/dL 4,286(36.3%) 155(41.7%) 0.073
FE718et mmHg, °]¥714d
>85mmHg T OWX]E 6,144(50.7%) 265(72.2%) <0.001
5 d9 2100 mg/dL £ FEAR T 4,875(40.6%) 188(50.8%) 0.001
A ST 3,467(28.0%) 152(38.5%) <0.001
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Table 7. Prevalence of Metabolic Syndrome in Rheumatoid Arthritis

(Continued)

_ H| FulE] A~ SolE] A~
PA ST 7 y‘ig%}ﬂ ;‘Eﬂézﬂ p-value
60 ol "t (N= (%)) 11,540(98.9%)  123(1.1%)
@ 3 yEd =90 cm
o Hel=d =85 om 3,360(30.2%) 34(28.5%) 0.717
FAAY 2150 mg/dL E& FEAE F 1,830(17.3%) 19(15.7%) 0.686
F HDL-2 9 22 € 2:<40 mg/dL
o1+ HDL—2 ¢ 2 B 21<50 ma/dL 3,332(27.9%) 44(33.8%) 0.201
%7189 >130 mmHg, oJgtrdEet
S gmmig Tl SFEAE % 5,505(49.2%) 56(47.6%) 0.753
8 99 =100 mg/dL B FEAR F 4,455(39.5%) 46(39.0%) 0.917
A STt 2,940(26.8%) 32(22.6%) 0.309
60 Ol o] (N= (%) 8,079(96.2%) 323(3.8%)
9 FElEd 290 cm
o HelSd =85 em 3,545(43.7%) 146(41.8%) 0.579
Z4A9 =150 mg/dL 38 EXE F 1,082(13.9%) 39(9.5%) 0.019
HDL-Z) 28 Z:<40 mg/dL 3,195(38.7%) 137(39.9%) 0.695
=Z7189  >130 mmHg ol k71 d ¢t
g5 mmHg E bR E 6,508(80.2%) 280(86.2%) 0.013
TE F9 >100 mg/dL & GEAE F 5,184(63.9%) 191(56.9%) 0.021
AL 3,837(47.0%) 155(44.1%) 0.352
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FutE 2~ FA ol =
AAREsEA B A7 5A4ES 9 d =AY 3934 (logistic
regression analysis)S 2Al3th AAFE] B4 A3}+= Table 8 ¥ a1,
W oS FEstel A9 A= Table 9 3 Table 10 ¢ #th =g
60 diw| k) o] S gk ZA¥E Table 11 2 Table 12 9 2t} 3ol A]
A A Model 1 & EAWMTE E3sHA] 22 Model ©]al, Model 2 ol A+=
AR A4S TASAIL, Model 3 & Model 2 o F713te] Q17-A}3] 8H4

=
HEES 24 Model 4 & Model 3 o F718te] ARBHEAHFTES 37}

AANEE 24 AxE wd (Table 8), AFSSwo didk Frlel~
dAdde] oFo] Fodx &ttt Model 2 oM dAHF} AHHE(A)S
SAPE w, dHE} FEES g SFES FolEA dSEglth. AEelA
AS S HAE Odds 7F 1.039 8l o] th(95%Cl1=1.036-1.041), A (4
AT s B8 Odds 7F 0.582 wio]tH(95%CI=0.542-0.624). °]% t}&
gde v A= AEe dASSESs FolstA dSssith

FAFeE {3 dF5S HAT wE F59 A ‘2FolsE Uiy
PAIES S HAS Odds 7F ‘FE'S 0.769 wj(95%CI=0.774-0.877),

‘IEL 0.672 1(95%C1=0.597-0.757), ‘HEo) Y
0.549 Hl(95%CI=0.479-0.629)°|t}. 25T A5 8 Fwto] n]3}o]
WAFS TS A Odds 7F “F42 0.847 wl(95%C1=0.751-0.954),
< 0.843 HH(95%CI=0.746-0.952)°|t}. o]21& Ztol= Model 4 oA ©&
HrE TAYS e FdstA JERth Model 4 oA A= AH,
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W, A5 g Hwh d@AF, €3eT, AAZEe] dASFES
oAl et wivke] A AR o Hste AAFI o
NAFS S-S HAS Odds 7F 0.105 Hi(95%CI=0.066-0.168), ‘H|vH wj+=
AL EaS BT Odds 7} 8.247 Wl (95%CI=7.580-8.973)°]t}. ‘AA &<
Aad o \FA JAdel dEA  dgAsEESs @AY Odds  7H
1.342 wj(95%CI=1.167-1.543) eolt}. ¥HA, e 1 o] FFF &
AT ol WMESF  TFHRUE dASEFES HAg® Odds )
0.886 Hl(95%CI=0.805-0.975) o]t} ‘FAabaal A2

WAAEE "o HEte] OgAEFS WA Odds b
0.785 11(95%CI1=0.723-0.853) ©]t}.
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Table 8. Logistic regression for identifying association between rheumatoid
arthritis and metabolic syndrome

Metabolic Syndrome

Variable

Model 1 Model 2 Model 3 Model 4
D OR D OR D

Fulel 2944 0.485 0.869 0.237 0.855 0.252
a7 <0.001 1.027 <0.001 1.059 <0.001
AH(AA) <0.001 0.534 <0.001 0.718 <0.001
ALY

ZZ0]3 Ref. Ref. Ref. Ref.

T 0.769 <0.001 0.851 0.037

uE 0.672 <0.001 0.819 0.004

o] 0.549 <0.001 0.715 <0.001
25

Gl Ref. Ref. Ref. Ref.

=3} 0.913 0.121  0.932 0.302

=4 0.847 0.006 0.815 0.006

& 0.843 0.006 0.865 0.043
BALE 0.913 0.121  0.929 0.105
B gk

ks Ref.  Ref.

A A F 0.105 <0.001

Elhis 8.247 <0.001
=4 1.552  <0.001

H] 5 Ref.  Ref.

HAEFA 0.998 0.979

AR5 1.342  <0.001
AT 0.886 0.013
AA&F 0.785 <0.001
AEY X2 1.059 0.243
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A ol A <] A4 (Table 9) 235 2W, Model 1 o4&
FutE 2 Hdde] ASFS FoatAl dSehA Eaklth ey A
SAIE Model 2 ol A& Fute]2 Aol QARG SIS FrolstAl o533l
FubEl 2~ HE Qo] A ST TS B Odds 7F 0.609 #H(95%CI=0.379-
0.977) olth. AH L dAtsFos YA Odds 7} 1.014 ¥i(95%CI=1.010-
1.017) °lt}.  Model 3 oA u%3} &5, AALdssS FAGAS wol=
kel 2~ HA Aol A A& Ay &t Odds 7}
0.600 ¥1(95%CI=0.374-0.963), A=A WAlZFas EAE Odds 7+
1.010  ®1(95%CI=1.006-1.015) F<JstAl  dFstoy,
BALES frolstA dSahA Xaklth mpA o A3dw
Model 4 oAM= Frlgl2 #AGT oA dASTFS 2T Odds 7
0.524 wl(95%CI=0.296-0.928), AHNA tAlZF+S &

1.024  ¥§(95%CI=1.019-1.030)  &stAl  d=siqet. BAZE=
A dSaasd, AAZEel s W diks
Odds 7} 0.814 ¥1(95%CI=0.683-0.949)0]t}. AZ#AM Fo| A= n|uta}
AAFA, AAGEo] AEFLS fFolshA St AAAEE A i
AATY e AT TS 28 0dds 7F 0.098 ¥ (95%C1=0.048-0.200),
WP e dAESTS B8 Odds 7F 7.229  wl(95%CI=6.433-
g.124)elth. ‘AAlgA” A wW HFA’ o wEiA diAbE

Odds 7} 1.383 ®j(95%CI=1.172-1.631)°]t}.  “FAk2AalA)
derol  MAAEE Foel Hste  oAEFLS BT Odds Tt
0.752 "1 (95%C1=0.669-0.845) 0] T},

fru
N
[
i}
ot

Te ST
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Table 9. Logistic regression for identifying association between rheumatoid
arthritis and metabolic syndrome in Men

Metabolic Syndrome

Variable
Model 1 Model 2 Model 3 Model 4
OR D OR D OR D OR D

Folg2#4dE  0.693 0.129 0.609 0.040 0.600 0.034 0.524 0.027
A= 1.014 <0.001 1.010 <0.001 1.024 <0.001
ExS

ZZol3} Ref. Ref. Ref. Ref.

TE 1.038 0.721  1.050 0.696

RTA=- 1.071 0.438 1.095 0.380

ol 0.913 0.338 0.962 0.721
ES=

st Ref. Ref. Ref.  Ref.

< ot 0.936 0.483 1.000 0.999

T 0.866 0.119 0.820 0.062

& 0.907 0.289 0.907 0.358
BALE 0.929 0.290 0.814 0.009
n) gk

% Ref. Ref.

A A S 0.098  <0.001

vk 7.229 <0.001
=4

IR Ref.  Ref.

HAGZA 1.106  0.192

AAEFA 1.383 <0.001
25 1.055 0.436
AAZE 0.752  <0.001
2EG X 1.0563 0.454
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o] ol re] A ~¥ AEA (Table 10) A%, W4E SASA 2
Model 1 ©llA Ffviel #ddds oiapsFate] ddAgol #o3 A
WEb . HlSobE s el vlste] FubEl s REdTo] ARSI
HAE Odds 7F 1.606  wl(95%CI=1.252-2.06Delct. vk <&
AAbE A g A wE WaE FAT Model oA FrtE s Aol

WAEFTS FI5 ASEA BT Model 2 914 AP e RAFFTS

N

AH9] dFS e ¥WFE FYsAUS WE {FoI388ItE Model 3 94 <
A wE A5 A5 dAbE
A5 ‘Z2FOE UM dASEEE #AT Odds 7P ‘nEE
0.676 ®(95%CI=0.578-0.791), ‘tHZ]d' &  0.469 Hj(95%CI=0.384~
0.572)eltt. &A5FFY A5 s Juel nHlste] dAsSas w4
Odds 7FAFollA  0.832 Hl(95%CI=0.703-0.986)°]t}. Model 4 oA
AZBANTE FUIR FASNS o, A€ wF
‘ol A Aozt FelsHAl yEbwtth. Ak
AT, AASFo] AT S

H] 3} AT o) = A TS gt Ry Odds 7}
0.128  ¥H(95%CI=0.068-0.242), ‘H]vF<d

Odds 7} 8.945 ¥i(95%CI=7.912-10.114)o]t}, vbd o] 1 Fo] &FE =
DT ol MEF FEROE eSS 2T Odds Th
0.781  ®}(95%CI=0.683-0.893). FAE 2 7
W AA S F et H] 3} o] At S AT Odds 7

0.818 H1(95%CI=0.725-0.923) ©]t}.

o
=
filo
Ho
1o
o
X
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o
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=
Ho
+
MN
10,
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Table 10. Logistic regression for

rheumatoid arthritis and metabolic syndrome in Women

identifying association between

Metabolic Syndrome

Variable
Model 2 Model 3 Model 4

D OR D OR D
Fulgl2#dY 1.606 <0.001 0.865 0.296 0.833 0.197 0.837 0.279
a% 1.068 <0.001 1.049 <.001 1.058 <.001
Ay
ZZ0]3} Ref. Ref. Ref. Ref.
== 0.860 0.090 0.914 0.378
ax 0.676 <0.001 0.853 0.079
tl E ol 0.469 <0.001 0.694 0.001
A5
3} Ref.  Ref. Ref.  Ref.
=3t 1.018 0.813 0.957 0.633
) 0.911 0.242 0.885 0.184
*J 0.832 0.033 0.862 0.121
BAEE 0.941 0.267 0.954 0.432
H] gt
ks Ref.  Ref.
A A 0.128 <0.001
Elhis 8.945 <0.001
4
H) & Ref.  Ref.
WA 5 1.188 0.165
dAS< 1.086 0.532
AT 0.781 <0.001
AAEF 0.818 0.001
AEH X 1.016 0.824
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AHTE FEste] 60 th mnke] Ao Ao mA]x¥ 3|74 (Table
1D 235 Y, dAssael e Frbels wade] o Fo] #25kA]

ettt Model 2 oA dAHF} AEH(GAAS TAAE W dASFTES

FostA  dAFedT. AHEAd)AA  diArsFTe] HAE Odds 7

0.377 wWoltH(95%CI=0.341-0.415). °]% Y& WIES SAYE "=
3

N
BALES FANAS W, uKolx FAHOE fFoT o5& Bt
‘ZEolel o Hlste  ‘mE , dIEoY o] uAEFIS wAE
Odds 7} 0.577 ¥l(95%CI=0.450-0.740) % 0.417 ¥l #jo]th(95%CI=0.325-
0.534). o]# & zto]i= Model 4 oA thE WFES FAIS W= L3
YES T Model 4 oAM= dA=3 A, wS3, A5 Qo H|v, AAFA,
e, AAGFo] AFFES FosHA Sk vwkel AF9- A4
HAerel  wletel  AAZT A Wi dAEFEE 28T Odds b
0.053 ®j(95%CI=0.019-0.145), ‘HI¥F o wje= dASSES EA4
Odds 7} 8.671 #Jolth(95%CI=7.746-9.706). ‘H]&’ ko] nH]&)A

AAEA HAdd Rl AL e Ay Odds 7}

DT Tol M dEuUE gASSETo] Y Odds  7h

0.743 o] 5H(95%CI=0.663-0.833).
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Table 11. Logistic regression for

rheumatoid arthritis and metabolic syndrome in < 60 age

identifying association between

Metabolic Syndrome

Variable Model 1 Model 2 Model 3 Model 4
OR D OR D OR D OR P
Folgl28d9g 0795 0318 1.014 0954 0914 0717 0923  0.797
AH(AA) 0.376  <0.001 0.342  <0.001 0.495  <0.001
STAY
ZZ0]3} Ref. Ref. Ref. Ref.
= 0.851  0.274  0.848 0.305
ks 0.577  <0.001 0.636  <0.001
o] 0.417  <0.001 0.472  <0.001
E=
3} Ref. Ref. Ref. Ref.
< ot 0.859  0.153  0.894  0.342
s 0.797  0.025  0.796  0.051
& 0.847  0.088  0.937 0.561
BAEE 0915 0.163  0.884 0.077
H] 2
AN Ref. Ref.
A A 0.053  <0.001
s 8.671  <0.001
=4
H &< Ref.  Ref.
HAFA 1.081  0.334
AAEFA 1.250  0.008
S5 0.877  0.040
AA&F 0.743  <0.001
Z2EH 2 1.021  0.734
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ARS TEske] 60 ol ool dAwolAe] =AY 374 (Table

12) A3E ¥4, Model 1 7+ Model 2 | A &= FobE] 2 #d o] A S-S

A dZFeA sk ey Model 3 € Model 4 o4& Fulelx
HHHol dAFTFTE FsA AFs3Ath. Model 3 oA FulE

BAFFAA grASEES BT Odds 7F 0.776 vl o] TH(95%CI=0.602~

= FrbE s BEGTdAN dAS ST 2 Odds 7+

0.746 M o]tH95%CI=0.561-0.991). Model 2 ©lA <Auz AE(A)S

FANS W, ags gEe  dAEETS  ROsA dSsgh

o
M
9
o
=2
>
é“.:
—;—'
ol\
v
mlo
2
o
ok
@
(@R
(@)
[4)]

N
N,
)—A
CJO
S
©
:‘?é
E
©
Q1
R
a
—
—
(0¢)
T

o

oty A5 oA AT aS HAE Odds 7t 0.789 Wi (95%CI=0.659-
0.945) ojt}. BAEE A S A8t Odds  7h
0.904 #1(95%CI=0.812-1.007) o]t} o]& =o]i= Model 4 oA Th2 M5
EAHS W LA el Model 4 ol E 83 AE, WS &
oo wwh  HASA, €T, AATFo] dAEIFTLE FosH
dEatdct. wivre] Ag, AAPRE O HEe AATY W Al

st Odds 7F 0.164 81(95%C1=0.092-0.288), ‘Hl7H'd wi= hALS S-S
WA Odds 7} 6.333 Hlo]tH(95%CI=5.632-7.122). ‘AAFA H o A=
HEA FHetel A 3] A WASFFS 28T Odds )
1.314 w]o]thi(95%CI=1.042-1.656). WkH, <ol 1 o] ‘AT 0]
WS TH O Aol HAE Odds 7F 0.839 o] th(95%C1=0.733~
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A

0.961).

0.706-0.900).

A8 Odds 7F 0.797 v o] tH95%CI

_53_



Table 12. Logistic regression for

rheumatoid arthritis and metabolic syndrome in = 60 age

identifying association between

Metabolic Syndrome

Variable Model 2 Model 3 Model 4
OR D OR D OR D

Fote]2#d 9 0.888 0.826  0.137 0.776 0.049  0.746 0.043
AH(AA) 1.309 <0.001 1.128 0.023 1.196 0.044
Ay

ZZ0]3} Ref. Ref. Ref. Ref.

% 0.741  <0.001 0.802 0.009

ax 0.781 <0.001 0.885 0.133

i Zo) 0.610  <0.001 0.695 <0.001
25

3} Ref. Ref. Ref. Ref.

=3} 0.899 0.103 0.866 0.052

T 0.816 0.007 0.753 0.001

% 0.789  0.010 0.721 0.001
BAZE 0.904 0.066 0.842 0.004
H] gt

ks Ref. Ref.

A A% 0.164 <0.001

Elhis 6.333  <0.001
4

v &<l Ref.  Ref.

A5 1.154 0.132

R EC] 1.314 <0.021
AT 0.839 0.011
AA&F 0.797 <0.001
2EF A 0.875 0.076
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FoAE sty fgdolty, AARE B4 Ans By, AT
gk Futel 2~ BAde] dSo] folakA Utk Model 2 oA AR
AE)E SAYES W, JdHY AEHLS dASFTS FolsAl dSslsith
AN YAFETFES B Odds 7F 1.039 ®1(95%CI=1.036-1.041),

AFS S-S BT Odds 7} 0.582 Ml o] tH(95%CI=0.542~

0.624). °o]F t& WFE FAZ Model 3, 4 odAX= AR} AHEL

QALS S-S FolsiAl St Ax ARy AEE giAEETtel vl

HAe #EAds e Wsdol  ERlFdT. AAl AgAT(HTE
3+

5,2020)01 4 A" (2008 W 43.2£0.5 — 2017 W 46.
4

o] A(2008 I 45.240.4 — 2017 3 48.1+£0.5) ¥ Z7} FAlolaL, o]z}
ETE dAESTY fEES =T dlY AdFGEYE 5, 2020004
AL FA(2017 W 28.1%)°] 9412017 @ 18.7%) KUt ¥ WhALSF
FHE&S HOth Table 4 oA A FulEl 2~ #AATAA = o149
FHEol =UAT, AT FHE #AE A9 AFEUE T, 2020)00A4
B AE3ae] 49 @Ado] oAy 1.5 v A% =9tk Model 3 ©llA]
WHET A5, AALEE SASNRE W, uEH 25dA FAHSR fofdt
&S Btk ‘ZEolsl o Hlgte] dAEFS HAT Odds 7 ‘FTE S

0.769 W (95%CI=0.774-0.877), ‘=& 0.672 wj(95%CI=0.597-0.757),
‘fZFolA & 0.549 M(95%CI1=0.479-0.629)0|t}, A AshAF(ANEH S
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.{’:
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25T A4S Bl Hed gty dAtEsSIs HAE Odds b
‘FAPS 847 wWl(95%CI=0.751-0.954), ‘A" & 0.843 wj(95%CI=0.746-
0.952)o|t}, o]#dt xFolE= Model 4 oA T2 HIFES EAIS Ad%
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5,2022; &3 5,2019). ‘AAT Y AE dATIFTS 2D Odds 7t

0.105 Wj(95%CI=0.066-0.168), ‘H|%F'Y wi= thASF+S TS Odds 7}

8.247 vl (95%CI=7.580-8.973)°]t}. H|Tte] Z$- Mg

Grundy et al.,2004) olA% <A5-¥ wpe} o] tiASSa FHE 7HE

AR e4x2A, G 94 Tl 60 Wl Wk olakel AoA
AAA FEAo]l Atk AAl FAH|ERl H S (Table 9) ARSI &

WA e Odds 71 7.229 ¥l (95%Cl1=6.433-8.124)0] a1, oA nqkel 7

10) AFE3S @St Odds 7F 8.945 wj(95%CI=7.912-10.114)°]t},

AT e MEA, HAAFA Hoel & disFes dAT
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(Canoy et al.,2005, A4 %5, 2018). T3t Fa7|zto] Ao Ao wet
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1.63Deltt. WHH, el 1 o] SFE v YT ool MF o
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60  dlolelA  EIkgF el dAbSFES BT Odds )
o] 442 0.781 Wi (95%CI=0.683-0.893), 60 Al ] wr+& 0.877 ¥ (95%CI=0.774~
0.994), 60 Al °] -2 0.839 vl o] tH(95%CI=0.733-0.961). FALAAAZE S
st o]l b dh= Huel Mgt dAbESars HAE Odds Tt
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Table 4 oA A% WVAASE 7S Frotels #AHA (61.5%)04]
HlFHE 22 A (35.7%)l Bl B F& v &R YEbRth ole FubE

:3\
[eb)

o
o
N
1

=
>
o|X

o|N

rﬂ



s
a

0.683-

Model 4 oA

A,

2ot
]

o

o

AMegPAT(Kwon & Lee, 2010)9]A
Ask Odds 7F 0.814 wj(95%CI

1

WA A (34.8%)

o] et
ol A

Ea

vhe]

=

¥

Table 5

o

T

w3t

0.949)°]c}.
A 25(42.5%)

r

ol A

4
A&

-

T

2015) = Fulg X~
Model

A

@ & A4,
A7 H A}

=]

gol 7l

=
[}

<

A
Odds 7} 0.752 ¥ (95%CI=0.669-0.845)°|t}. AZFTHHQ] F ol A

BRSOl A
ool = 9 A

folm

3]

oo el 22 ~¥ FHAREA (Table 10)

o

2]
o

1.252-2.06)°|t}t.  thyk

7} 1.606  ¥H(95%CI

Odds
1A

<

g e

ot

bl 27h
SEEPY

ol A

ol A =
2

=

=

Model
1} (95%CI1=1.063-1.072)

1

0]
T

ST Model

&
1.068

e
N

5]
7

S

=

Al A5
Odds

°©

9

)
e

+

&S|
KeN
=

=7

g

=3
o T

]_

EA
AL S

-

T A

o

B

—_
file)

o)
oF

IH
el

—_
fite)

—_—

o
i

Bl
il

i

HA e

o
_62_

_o/]

[e)

o1 3k Aol

=
=

Model 4 ol A



AeFS TR 60 Amube] A ~E 3| EA (Table 11) A=
SAsHA FrbEls wEdde] A IES froleH

=

oAM= FoEkH] e FEol olrl Atk gt AgASE=
[oo] FrlE s AAGTAA Y] ARG, B AFA =

‘60 dimEre] Adrolgte Aolrt Qlar, oo d#|ITE FU Alwstetd

F3 A7 1" D27t 9tk Model 2 oA 83 AE(A)S EAHS

o tAtSES FostAl dSeldh AH(AA)d A tAESae] AT

Odds 7} 0.377 wo]th(95%CI=0.341-0.415). ©]& T & HFEL 43S
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ABSTRACT

The relationship analysis of Rheumatoid Arthritis with
Prevalence of Metabolic Syndrome:

Based on 7th and 8th (2016-2020) Korea National Health and

Nutrition Examination Survey

Chang, Hansoo
Dept. of Pharmaceutical Medicine & Regulatory Sciences
The Graduate School

Yonsei University

Rheumatoid arthritis is the most common inflammatory disease and is
an autoimmune disease, a chronic disease that causes a great burden
personally or socially. In rheumatoid arthritis patients, cardiovascular
disease-related items such as hypertension, hyperlipidemia, and diabetes
are often accompanied, and the mortality rate has also been reported to
increase, which has been suggested to be related to metabolic syndrome.
Therefore, this study defined the diagnosis of metabolic syndrome in
Koreans using the 7th and 8th (2016-2020) Korea National Health and
Nutrition Examination Survey data, identified the relationship between
metabolic syndrome and constituent disease factors in the rheumatoid

arthritis group, and confirmed the relationship with rheumatoid arthritis and
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metabolic syndrome after controlling demographic and health-related
variables. For data analysis, the complex sample analysis was conducted.

The subjects of this study were 20,065 people, excluding missing
values in the rheumatoid arthritis group and metabolic syndrome aged 30 or
older, as the final subjects. As a result of the analysis, it was confirmed that
the prevalence of metabolic syndrome (38.5%) in women was significantly
higher than that of the non-rheumatoid arthritis group (28.0%). In detailed
factors, it was significantly higher in factors such as waist circumference,
high blood pressure, and high blood sugar.

In order to analyze the relevance of the prevalence of metabolic
syndrome in rheumatoid arthritis group, a logistic regression analysis was
conducted reflecting demographic and health-related characteristics.
Looking at the results of the overall sample analysis, the prediction of
rheumatoid arthritis for metabolic syndrome was not significant. In men, it
was not significant when variables were not controlled, but when all
variables were controlled, Odds that would develop metabolic syndrome in
the rheumatoid arthritis group was 0.524 times (95%CI1=0.296-0.928),
meaning that men were less likely to belong to metabolic syndrome in the
rheumatoid arthritis group within the same age. In addition, it was not
significant when variables were not adjusted even at the age = 60, but
when all variables were adjusted, the probability of developing metabolic
syndrome in the rheumatoid arthritis group was 0.746 times (95%CI=0.561-
0.991). Therefore, it was confirmed that age and gender were very close
variables in the relationship between rheumatoid arthritis and metabolic

syndrome. For other control variables, when obese in the entire sample, the
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Odds to develop metabolic syndrome is 8.247 times (95%CI=7.580-8.973),
which 1s the same phenomenon in all gender and age groups, and obesity
has a very significant effect on metabolic syndrome. In the case of physical
activity, the Odds that will develop metabolic syndrome is 0.785 times
(95%CI1=0.723-0.853) compared to the group that does not engage in
physical activity. This means that physical activity lowers the probability of
developing metabolic syndrome), which is the same phenomenon in all
gender and age groups. In addition, education level, smoking, and economic
activities vary depending on gender and age, but they were identified as
variables affecting metabolic syndrome. In other words, it was confirmed
that it was more related to metabolic syndrome than rheumatoid arthritis
due to various demographic and health-related factors.

This study is of great significance not only in confirming the relationship
between rheumatoid arthritis and metabolic syndrome, but also in
determining and controlling factors that can affect actual metabolic
syndrome to confirm the relationship between rheumatoid arthritis and
metabolic syndrome. In other words, the difference in the relationship
between rheumatoid arthritis and metabolic syndrome by gender and age
group was confirmed. And also confirmed the relationship between other
variables that can affect metabolic syndrome in the rheumatoid arthritis
group. It is expected to provide an opportunity to lower the prevalence of
metabolic syndrome after identifying other variables among the actual

rheumatoid patient group.

Key words: Rheumatoid arthritis, Metabolic syndrome, Korea National Health and
Nutrition Examination Survey (KNHANES), Complex sample analysis
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