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Abstract The purpose of this study was to investigate the relationship between serum uric acid
levels, insulin resistance and components of metabolic syndrome. It was conducted on 4,428 adults
over the age of 20 who had undergone health checkups at a general hospital in Gyeonggi-do from
June 2018 to May 2020. As a result of the study, uric acid levels were higher in the metabolic
syndrome subjects than normal subjects in both men and women. and the incidence of metabolic
syndrome and its components was higher in the hyperuricemia group than in the normal group.
Hyperuricemia was found to increase the risk of elevated blood pressure(p=0.006) and
hypertriglyceridemia(p<0.001) in men and metabolic syndrome(p=0.012) and low HDL-cholesterol(p<0.001) in
women. Thus, in both men and women, hyperuricemia was associated with metabolic syndrome and its
components, and it was confirmed that it was an independent predictor of the onset of metabolic syndrome
in women.
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1%, 94 18.7%= HI = cH2l.
ASZEE AET/AS g, &, SIS A¥ St
o} #&o] Qlth= a4 SAet AA A HETL o]F

] O 23 ARG A AAdeR &
FHEATH AR A4 = UTH3-T.

QAR AR7|E2 dRtdog ERug n3el
A A%, W2 HDL-ZEAHE 2 Wds Zol=
TEEH, U= ZYAHE  2SZETH(National
Cholesterol Education Program Adult Treatment Panel
111, NCEP-ATP ) 7|5tC. 2 3teHg). ESt gASSZ
2 AP SEFOE FYsE, ol= d&dA
/o] ARG ol 22 YRl s Aggirt
1 Z4=7] wfEolch9]. ¥E A= NCEP-ATP 111
A Ak AeAQl tASEE Adall o EF
A 9 ARIAEF AL F7F AFE A FFH(low
grade systemic inflammation)# 22 thE 3249}
A7) Aol disf Barskal QIeH10-12].

AR 1 tARRA oA Tt A SAER, E,
T, oA AET, HlTke Edole g ¢
71 SRyt o] Qlokal AFEUCH13-16]. 84
= A2 QoA FAiet 282 sk Ao LA SIA
g @, AEES 2 AAIE 59 AlZE So7HA
A AAel FootA 28T ¢ ok HauEd17].
o2 A WS4 F B, AlshE A A A,
datt 3 =, 5T 5ol AAEL AH1T7. 5
5] QAto]| ofgt AMFALS] GFH ASFAEFHA F7=
ASA ofHZEA|EFIQ] HHIE HIPAH R FTHA
71, ol ZYEH 9] A4S FEsto] QledAd o o
£ WSS T AEE =Qoky 8= JloHi2l.

ole} o] FA Q4R AT AH7|E otyA|
T AEIAS e THo] JlonE ARG
AL Qe A0 E 7HETH18,19]. TRt Aol
A RARSSollA QAR A5 Harshal QlARt
(20,21], ARG} QAF $=21710] /o] ogollA
9 fEoiths A7 EECH22) B3 Yoo S8l
A 49} AeAAPE B s A 8att
o F-oJ5t A4S Busigl o), fougt ARG T
AsHA] k= At 237 s glo] oA
o] H1 QUrH23]. LEE7HA] 1RAIESE HASS
& 73842 NCEP-ATP 11l 71&0] E=A] ¢4 9l
on, 1 QAFEZF0] ARG S ol 7]ofste Q21

iel}
H,

<t

Al otiel ©es] AT TE o7l HARFEOIA
B/dE FatEIA] BEeHA AR ehoktH24].

ol & = b= AU JEo] wE 2F 84t
A JedAPY H ST A4t B
e gdste] 84 FA7E dOIA b S A
o 87k &UstaAt .
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2.1 917 ChARE

B71A)9 Lol 201849 62olA 20204 5
2 Aolo] FUABANE W 204 o4 A Thy
A % Amol A=A7 ngd 853WL A &
4,42899] olElZ o SISt AT R
94 23654, o4 2,063el itk
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AT AR AA 9 AlFS AR 471 Inbody
770Biospace, Seoul, Korea) 02 4519111 AdeR|GH=
5 Ak S A )2 AoE W F(AREke)/AH(md)
o= Akt sletEdle P 25cmr30cm F=
S ZAF AR U &2 TS| Uil AEjold 2
H|#Q] 7P of iR Rt Eute] 7MY w2 HRo) St H
2 AR 0lan/A] S5t e AEUA
HBP-9020(OMRON, Kyoto, Japan)& &35}%0H, o]
AR EHE BE FAS FRE S A SHelqh 2
HAR= 8AIRE ol B8 & st FIEAHE, HDL-
EY4HE, IDL-SHAEE, S84, 3EEY, 84k
TBA-2000FR NEO(Toshiba, Tokyo, Japan) As5-4
712 235190, QAR yricaseHe] YElE E4519
t} QK& Roche Modular Analytics E170(Roche,
Mannheim, Germany) HY AEE47IE o183l S76131
ot HOMA-RZ [BE d&d 5Z(U/ml)x353F
(mg/dL)/40519] 341& H&sto] AAbstglom(25],
ol&AFA 7]1&2 HOMA-IRC] 3.0 ojAte g A4
SkeiTH26].
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130/85 mmHg °Vd, 353F 100 mg/dL o1, 384 Chicago, USA)S ol8st9oH, B44 o] o3t &
" 150 mg/dL o4, HDL-S2HE 94 40 mg/dL A= B4 ¥ EEHAE 624537 1o o5t 4%
ulgt, o344 50 mg/dL u[Fh, SEE B4 90 cm o, & LS} HEEE AASIGc ARSI 9 QlEdA

o4 80 cm oW % 37K ool SIFE tEEE WA Aol mE AE B4, gisRE PHe4
o BolEleth2y). AR FHAL 5 HUEAE Aol TE a4 Holg S| Ao SULE -
WHOS] ottlo}-Ae o} 7122 4 8atAcH2g). A2 AN E3 QA AHE9] T2 A
F7 U AEAAFH BB, TABZO B2 S

223 QNS o) F2 9 1 FHR40) §HEY Holg AEeH e
24 24 SE7h 94 )7 mg/dL, o4 )6 me/dl  FHoAE AAS ATk AETE A4S B
A% ROAUTORL PIAAHL £ A A T2 AR Aol AL A A

AR 4E9)5o) wet ASSE. B AR EAS Astglon], YR-AREA A Afo|7t 9l
= <509 mg/dL, 2AHE94> 5.10-5.89 mg/dL, 3 % ScheffeH & AEAAL AA|519ch 1L QAF % ]
AHEGS 5.90-6.59 mg/dL, 4AHEIFSE 2660  HARSSE 2 gASTE FA8A, AeUAFA W
mg/dLelloH, o/do] IARERSE= <3.59 mg/dL,  7FsAE AT & UeAIE 85| S8 2AAE 3]
2AHERIS 3.60-4.09 mg/dL, 3ARESRIS 4.10-4.69 A& AAetged, A%, AdZFAS, LDL-E8 A
mg/dL, 4G E =470 mg/dLE FE3IAT B8 Hgsto] AlPstgict. ESE pgho] 0.05 HRel 7
9 BAZHOE Folgt Ao ALt
2.3 SH2EN
o] A3Lo] EARAL SPSS Window ver 21.0(BM,

Table 1. Cli nical and laboratory characteristics of subjects based on the presence of MetS

Variables Men p value Women p value
with MetS without MetS with MetS without MetS

N(%) 320(13.5) 2,045(86.5) 180(8.7) 1,883(91.3)
Age(years) 51.92+10.28 48.93£11.01 <0.001 61.48+9.85 47.79£11.50 <0.001
Hight(cm) 171.2346.25 170.85%6.23 0.308 1564.2145.54 158.1745.86 <0.001
Weight(cm) 79.80£10.29 71.1849.49 <0.001 63.28£8.74 56.08+7.53 <0.001
Waist circumference(cm) 91.83+6.60 83.357.23 <0.001 85.00+6.42 73.36+7.43 <0.001
Body mass index(kg/m?) 27.18£2.76 24.3642.71 <0.001 26.58£2.93 22.44£3.00 <0.001
Systolic BP(mmHg) 123.91£15.57 112.71£12.32 <0.001 125.47416.52 105.25£13.96 <0.001
Diastolic BP(mmHg) 79.48£10.31 72.4049.21 <0.001 77.26£10.51 66.67+9.46 <0.001
Uric acid(mg/dL) 6.08+1.42 5.91+1.27 0.041 4.71£1.19 4.14£0.92 <0.001
Total cholesterol(mg/dL) 199.19£36.75 196.69£35.20 0.240 205.53+37.54 193.17+34.72 <0.001
Triglyceride(mg/dL) 237.11£116.82 131.13£82.95 <0.001 182.76£90.19 84.90£48.15 <0.001
HDL-cholesterol(mg/dL) 43.3619.37 52.94+12.19 <0.001 46.58+10.06 63.50£13.59 <0.001
LDL-cholesterol(mg/dL) 123.16+34.46 123.95%31.54 0.681 133.19£34.02 115.82+31.69 <0.001
Fasting glucose(mg/dL) 111.560£30.71 91.97+19.73 <0.001 106.74+24.79 87.25+13.30 <0.001
Insulin(uU/mL) 7.77£3.99 4.80£2.94 <0.001 7.40£3.93 4.23+2.48 <0.001
HOMA-IR 2.15%1.32 1.10£0.75 <0.001 1.93£1.13 0.93+0.62 <0.001
Central obesity 240(75.0) 325(15.9) <0.001 154(85.6) 352(18.7) <0.001
Hyperglycemia 208(65.0) 325(15.9) <0.001 97(53.9) 140(7.4) <0.001
Elevated blood pressure 166(51.9) 304(14.9) <0.001 97(53.9) 139(7.4) <0.001
Reduced HDL-cholesterol 146(45.6) 186(9.1) <0.001 140(77.8) 268(14.2) <0.001
Elevated triglyceride 281(87.8) 580(28.4) <0.001 122(67.8) 134(7.1) <0.001

" Abbreviations: MetS, metabolic syndrome; BP, blood pressure; HDL, high density lipoprotein; LDL, low density lipoprotein;
HOMA-IR, homeostasis model assessment for insulin resistance.
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Table 2. Clinical and laboratory characteristics of subjects based on the presence of IR

Men Women
Variables p value p value
with IR without IR with IR without IR
N(%) 114(4.8) 2,251(95.2) 49(2.4) 2,014(97.6)
Age(years) 49.99+12.90 49.30+10.86 0.575 59.04£12.10 48.74+11.90 <0.001
Hight(cm) 170.93+7.09 170.9046.19 0.962 154.82+6.72 157.90+5.90 <0.001
Weight(cm) 81.39£13.02 71.89+9.65 <0.001 65.66+11.01 56.49+7.69 <0.001
Waist circumference(cm) 92.80+8.30 84.08+7.44 <0.001 85.45+9.50 74.11£7.82 <0.001
Body mass index(kg/m?) 27.75£3.24 24.58+2.78 <0.001 27.29+3.33 22.69+3.31 <0.001
Systolic BP(mmHg) 118.82+15.02 114.00+£13.24 <0.001 115.00+13.65 106.82£15.29 <0.001
Diastolic BP(mmHg) 76.38+10.25 73.21£9.62 0.001 71.02+8.83 67.51£10.03 0.015
Uric acid(mg/dL) 6.04£1.44 5.93+1.29 0.370 4.68+1.24 4.18+0.95 <0.001
Total cholesterol(mg/dL) 200.29+40.96 196.86+35.12 0.313 204.61+44.36 193.99+34.86 0.103
Triglyceride(mg/dL) 216.16+150.96 141.89+90.31 <0.001 168.31£142.42 91.61+565.22 <0.001
HDL-cholesterol(mg/dL) 46.14+9.99 51.92+£12.34 <0.001 52.65+13.81 62.25+14.08 <0.001
LDL-cholesterol(mg/dL) 123.74+31.75 123.85+31.96 0.970 128.61+36.07 117.06£32.13 0.013
Fasting glucose(mg/dL) 128.29+45.00 92.91£19.30 <0.001 132.69+49.24 87.80+11.93 <0.001
Insulin(uU/mL) 13.81+4.58 4.76+2.49 <0.001 13.47+4.44 4.29+2.34 <0.001
HOMA-IR 4.08+1.25 1.10£0.62 <0.001 4.05£0.99 0.94+0.55 <0.001
Central obesity 72(63.2) 493(21.9) <0.001 35(71.4) 471(23.4) <0.001
Hyperglycemia 82(71.9) 451(20.0) <0.001 39(79.6) 198(9.8) <0.001
Elevated blood pressure 28(24.6) 442(19.6) 0.228 8(16.3) 228(11.3) 0.258
Reduced HDL-cholesterol 32(28.1) 300(13.3) <0.001 22(44.9) 386(19.2) <0.001
Elevated triglyceride 76(66.7) 785(34.9) <0.001 21(42.9) 235(11.7) <0.001
" Abbreviations: IR, insulin resistance; See Table 1.
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Table 3. Uric acid levels according to the presence of metabolic syndrome components

Variables Men value Women value
Uric acid(mg/dL) P Uric acid(mg/dL) P
Waist circumference(cm)
Central obesity 6.23+1.38 4.49+1.11
Non-central obesity 5.84+1.25 €0.001 4.09+0.88 €0.001
Fasting glucose(mg/dL)
Hyperglycemia 5.79+1.35 4.42+1.13
Non-hyperglycemia 5.97+1.27 0.004 4.16+0.93 0.001
Blood pressure(mmHg)
Elevated blood pressure 6.07+1.37 0011 4.31£0.99 0,038
Non-elevated blood pressure 5.90+1.27 4.18+0.95
HDL-cholesterol(mg/dL)
Reduced HDL-cholesterol 5.95+1.31 4.45+1.13
Non-reduced HDL-cholesterol 5.93+1.29 0.721 4.13+0.90 €0.001
Triglyceride(mg/dL)
Elevated triglyceride 6.23+1.34 4.59%1.12
Non-elevated triglyceride 5.76+1.24 €0.001 4.14+0.92 €0.001
" Abbreviations: See Table 1.
Table 4. Uric acid levels according to the amount of metabolic syndrome components
Men Women
MetS
value Post-Hoc value Post-Hoc
components N Uric acid (mg/dL) i’ N Uric acid (mg/dL) i
0 806 5.69+1.20 1,118 4.0520.84
1 758 5.95+1.24 497 4.20+0.99
0{1,2,3 0(2,3,overd
2 481 6.20+1.37 <0.001 268 4.42+1.02 <0.001
142 1(3,overd
3 247 6.09+1.37 119 4.70£1.10
over 4 73 6.04£1.61 61 4724136

" Abbreviations: See Table 1.

Table 5. Prevalence of MetS, its components and IR in the hyperurecemic and non—hyperurecemic group

Men Women
Variables _ p value _ p value
Hyperuricemia hype'n\"L?rri]cemia Hyperuricemia hype'gs:i]cemia
Mets 69(17.0) 251(12.8) 0031 21(30.0) 159(8.0) (0.001
Central obesity 137(33.7) 428(218) (0.001 33(47.1) 473(23.7) (0.001
Hyperglycemia 85(20.9) 448(22.9) 0.434 16(22.9) 221(1.1) 0.006
Elevated blood pressure 101(24.9) 369(18.8) 0.006 11(15.7) 225(11.3) 0.251
Reduced HDL-cholesterol 57(14.0) 275(14.0) 1.000 38(54.3) 370(18.6) (0.001
Elevated triglyceride 200(49.3) 661(33.7) (0.001 19(27.1) 237(1.9) 0.001
R 25(6.2) 89(4.5) 0.163 5(7.1) 4422) 0.023
" Abbreviations: See Table 1,2.
3.6 NiEZ MESSTE 2 Q&2IXghy Uy o] 1544 &9ttt ool B LS A 19
ol A AEFE ARG, BRI, 189S, @ HDL-
~ _ 2 A VEAALEZ, AdaHUA ity o
DRI ASSE D AeUATH B ;jjj;’] ;jg;"; ﬂj%xi 81 o °]j
= = = < « —1, d & —
FAAL 2157 93l Table 6°ll 2. zH|9k 95% Al o :“f N 1o o
£S5 HASH To|= 1 QAFEZ0]A Al
A7 AN, P wAa e g w Do HEY RS nALEEA ]:T ¥
[¢] H =d| A o
QAYFS PASTE, B, GRS, npyn o] 237 S HDL-SHAAE el 386
N B v =9k}, A GAoA = HAQES} IAglo] 1
YT WET W] Agon, A, ARy, M FIT T OIS BUFES AR 3
=0 < e o= o= O|—
IDI-A2AES BT Pt nagugoly g SUUSY RHUen B ANES HES w0l
_ ~ = o7 o Aode dASSEE W2
P WIGBe 1w, THIARES wygy Ao RS RS SASER X

HDL-SY2HE 982 =ol+ a%lo|th
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Table 6. Odds ratios and 95% confidence intervals for Mets and IR by hyperurecemic

Non-adjusted

Variables
Men p value Women p value
MetS 1.393(1.042-1.864) 0.025 4.943(2.892-8.451) <0.001
Central obesity 1.822(1.445-2.297) <0.001 2.866(1.773-4.634) <0.001
Hyperglycemia 0.893(0.688-1.160) 0.396 2.376(1.337-4.223) 0.003
Elevated blood pressure 1.427(1.109-1.836) 0.006 1.465(0.758-2.830) 0.256
Reduced HDL-cholesterol 1.000(0.735-1.360) 0.999 5.209(3.212-8.449) <0.001
Elevated triglyceride 1.906(1.536-2.366) <0.001 2.760(1.602-4.756) <0.001
IR 1.379(0.873-2.178) 0.169 3.407(1.308-8.876) 0.012
Variables
Men p value Women p value
MetS 1.147(0.833-1.580, 0.401 2.373(1.209-4.658) 0.012
Central obesity 1.297(0.949-1.773 0.103 0.891(0.415-1.911) 0.766
Hyperglycemia 0.920(0.700-1.209 0.551 1.396(0.742-2.627) 0.301
Elevated blood pressure 1.448(1.114-1.881 0.006 0.728(0.352-1.506) 0.392
Reduced HDL-cholesterol 0.897(0.652-1.233 0.503 3.863(2.288-6.521) <0.001
Elevated triglyceride 1.544(1.232-1.935 <0.001 1.714(0.939-3.128) 0.079
IR 1.054(0.647-1.715 0.834 1.261(0.448-3.550) 0.661

" Abbreviations: See Table 1,2.
2 Adjusted for age, BMI, LDL-cholesterol.
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