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Analysis of the Influential Factors for Metabolic Syndrome on Stenosis after
Coronary Angiography
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Abstract The study is conducted with the subjects who have under gone coronary angiography to examine the influential
factors for the severity of coronary stenosis. Four indicators related to hypertension, diabetes, dyslipidemia, obesity of
metabolic syndrome were used as influential factors. As a result of the study, metabolic syndrome such as diabetes and
dyslipidemia had 3.3 times and 7.7 times higher chance to lead to 1VD, respectively, In 2VD, diabetes showed 2.9 times
higher risk, and dyslipidemia showed 8.5 times higher risk. In 3VD, diabetes was found to be 5 times higher and dysli-
pidemia was 17.5 times higher in risk. Therefore, it was confirmed that dyslipidemia showed the highest correlation
among metabolic syndromes, According to this study, it was confirmed that dyslipidemia and diabetes were closely related

to the influential factors for coronary artery stenosis.
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of ME FFvhs e AR AR TS SRR
T Aoz 7z Aol 2YAIE FYUsHHA ol =
A A siRelE] Mks TR HAshE At
7ot

(2) 5= B7F U

i gke] el W (femoral artery)& HARSFIL 2
WA FUslol APENLALS FARIAT, HeAl
= 22 XA = (Right cononary artery; RCA)¥} 9
HY7X =W (Left anterior descending coronary artery;
LAD), ¥3]=0|7FA5M(Left circumflex artery; LCX)
A7HA EaE HAREITHFig, 1), tRlEyksAets] o)
B3 s SAE 7hol=gielel wet bt A
29 5o dyt Wito] 70% ol dolH o3t 2t &
< A3t F2Hsevere) 02 A OJStaL YA} Fko] Jfj4=of wh
a1

essel Disease(VD) 1, 2, 302 JLE3}tHFig. 2).
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Table 1, The plan of study members by age and sex distribution

Sex
Age Total
Male Female

50-59 43 17 60
60-69 61 24 85
70-79 44 64 108
80-89 22 49 71
Total 170 154 324
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Fig. 2, Image of stenosis coronary angiography, (A, RCA, B, LAD, C, LCX)
2) AR @ g 24 71 9 oA A%

(1) QA= ol et et gty 2523 (202D)[16]0] whet T3}
AIEEEe JBEART o] JRES ZoA)y] Do 0.5% o BARE O B 3 g 126
Lol e TEQL o|AX|AEE So) A} 93 Q0lS mg/dL oY, 75g2] HFEEFHS} 2417 & ARELEY

’ = o so ouls 200 mg/dL o1, Pl AGHA 40| GowA] T}
712 oJAF 71A] AFERE ubs)- /\Z‘O‘Lg Otﬂf}éo ’ - l
3]’] ]o ]—L_O EELE]'.EH]"'O_—F ‘rreol' T] _?_]fﬂXP;‘EEﬂ'ZOO /dLO]*H’]ﬁO ZO]]A—] -],7]‘;(] o]
Facle Agurash 9ol Rz 2 dEA 9 seme ST merh e e o
E]—[ll] Tﬂ/\}%—_‘?‘_ [¢] %lﬂg%_g_ Oq__rl.ul.q_ ;‘(]_0]7]_ glx]u}. 3} /E)]—O] ‘SH%—S]"E‘ 75)“?’“ %]-IU— EH/E)]—X]‘E- /ﬂxé'a}ﬁQ. = ﬁ:lloﬂ
T RIIAAE oF 11~19%2 BIEYTH12), gAEFe o oo e r8ohs PR e T S
= 7H AR iAol gl ARl Blste] AlEahE rme = o
B9 uhg 447k oF v 3, el whg ashan) O VSRS SRS 5 b A
N _ _ S| R =l A skel3] oA RE = x| 2 X 2(2018)[17]
ol =rH13], AT Fagt o w2 AEw o Ee reT N =° =
. o aliele. Aol oo aa S AEZIEC] W o} B Ale] AARE AWE T
AgtoLt G o] WS ofisl= Zlojn, Ao X3y
5] Ao] B 7)5-0] o|ALS uHAske] HaA 0w Tela = AH|E(Low Density Lipoprotein Cholesterol [LDL])
Qi = = QIS o I B B 1
w An warsteh14] 160 mg/dL oA}, XA (Triglyceride [TG]) 200 mg/dL
- A =g .
oAl U thlZ] S8 AH|E(High Density Lipoprotein
(2) YAZT0] olF]olx} BA] Ul 3he Cholesterol [HDL]), 40 mg/dL u|qt, ZZHAH|E (Total
O T =24 7|12 2 hak AR Cholesterol [TC]) 240 mg/dL ©]A4Q] A5 o|AR|AdE %
gt Eetals]o] ael 2722 (2018)[15]0] wet < A= skt 2 Atollie A ek B8dks &
9] 7|17k oF4 A] 2227] et 140 mmHg oA} B 0]2h7] A At 235
Eo 90 mmHg?l A5 18 A= A3}
2792 108 71402 33] AlFakiich. 2 Aorls ok @ultke 58
o Basll sAw 18 gt Zakgc U A E=2HE S S o8-St A = 7A
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£ =43t gro 2 AAZA4(Body mass index, BMDE
At sk qiela] o] ninld = X2 (2018)[18] 7]5=of u}
| WA= 25 kg/m” AR BIvto 2 Aot

3) SAEA A=

2 Fgsto] Bashrh, TAH B Wl WeL o
ot e,

A, TARAS AAstel B 7ke) WE HnE B
A wlolstact BA|, B Wi FEmet o

A 1o AW/E THetstr] 918l Chi-square test(X?)
2 AT, A, 0 HAE 7] BRI olopi]
&) njojL&o] AFaatA B4 (Pearson’s product—moment
coefficients of correlation)& A|SYslHct YA, AAE
T G2 IS F= AAE goby] S8l o =R
g 3] EA (multinomial logit regression)2 A2} ),

oA chaxtel Qa2

AT A= & 324102 WA 170%(52.5%), 914
154847 5%) 0150k, TPAbe] BARL W 674 014
T3 ohde] sielo] Skt ol WS WA Wit
80.8 mmHgo|1l, o4 Hat 78,1 mmHgE FAdo] 42|35}
Al =34

ZZY 2| =(Total Cholesterol)2 34 158.1 mg/dL

(High Density Lipoprotein Cholesterol [HDL])2 ‘d4
48,3 mg/dLo]al, o4 53.3 mg/dLE o/do] F-olstA| =
UTHTable 2), LEY hgA b= B4 108, o4 7T1780]
I, BTRE T 647 o A1 o= o] fofstAl Wk
o AA A5t didARe] TGS 17978(55.2%), Fhe= T4
H(22.8%), oIAELEZTE 23674(72.8 %), HIVRS 1057
(32.4%) ©]tHTable 3).

AAFEW H2lo] 22T | Vessel Disease(1VD), 2
Vessel Disease(2VD), 3 Vessel Disease(3VD)Z EH3
oL AR W) RS Agtet 4 w2
ok Ax}, AA| 32478 F AR A o] 158, HIA
Aol 166 o2 UEGTE 15 1VDE= 821, 2VD: 547,
3VDL 30O 2 YERGITHTable 4),

il

2 AFollA Y 7| 571 B 140 mmHgo]
A} o]27] &9t 90 mmHgol Aot & thAakrle] 4=
| BHFEUL 147 4 mmHgo|1l o]y HHEL-E 122
mmHg % tHTable 5).

o FE Aot wAEA Ay, 3ol s
She At dVdAF 1797 5 Ed-2 1087(60.3%) 1L o/
71%(39.7%) 0]tk 50t 339 (18.4%), 60T 44H(24.6%),
70t} 6178(34.1%), 80T o]A} 41(22.9%)°]3ith, & oI

N

NTA=|

o]il, o4 170.6 mg/dLo|T, AWE Thiz IgAg=E A AT 29ES AT WRE F 55.2%7F @9t
(Low Density Lipoprotein Cholesterol [LDL])-& A o] Sli= AR BRI}, 115 FAolA 33.3%7F 1B
81.2 mg/dL, o14 96.7 mg/dL, W& A FreE Ol W= ACE ARIEHGIHTable 6),
Table 2, Basic factor analysis of study members by sex distribution
Influential Factors Mele Female Total Pvalue
Age 67.0 £ 10,0 73.9 £ 9.4 70.3 = 10.3 0,000
BMI (kg/m?) 238 + 30 236+ 32 236 £31 0.134
Systolic Blood Pressure (mmHg) 137.7 £ 17.3 134.2 £ 17.5 136.0 £ 17.5 0.072
Relaxing blood pressure (mmHg) 80.8 = 11.8 78.1 £ 98 79.5 £ 11.0 0.029*
glycated hemoglobin (%) 63+ 1.0 63+ 1.1 63+ 1.1 0.840
Fasting blood sugar (mg/dL) 126.4 £ 53,1 133.6 £ 64.5 129.8 = 58.8 0.271
Total Cholesterol (mg/dL) 158.1 + 56.0 170.6 + 55.7 164.0 £ 56.1 0.046*
triglyceride (mg/dL) 141,0 £ 82,5 137.6 £ 63.2 139.4 £ 73.9 0.677
HDL Cholesterol (mg/dL) 483 + 122 53.3 £ 14.8 50.7 £ 13.7 0.001*
LDL Cholesterol (mg/dL) 81.2 = 46,5 96.7 = 49.6 88.5 £ 485 0.004*

"P(0.05
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Table 3, Coronary artery stenosis and influence factor analysis of study members

) Male(%) Fermale(%) Total(%)
Influential Factors Pvalue
=170 =154 =324
Normal 82 (48.2) 76 (49.4) 158 (48.8)
VD1 48 (28.2) 34 (22.1) 82 (25.3)
VD 0.564
VD2 26 (15.3) 28 (18.2) 54 (16.7)
VD3 14 (8.2) 16 (10.4) 30 (9.3)
Existence 108 (63.5) 71 (46.1) 179 (55.2)
Hypertension 0.002*
Nonexistence 62 (36.5) 83 (53.9) 145 (44.8)
Existence 39 (22.9) 35 (22.7) 74 (22.8)
Diabetes 0.963
Nonexistence 131 (77.1) 119 (77.3) 250 (77.2)
Existence 126 (74.1) 110 (71.4) 236 (72.8)
Dyslipidemia 0.587
Nonexistence 44 (25.9) 44 (28.6) 88 (27.2)
Existence 64 (37.6) 41 (26.6) 105 (32.4) .
Obesity 0.034
Nonexistence 106 (62.4) 113 (73.4) 219 (67.6)
P{0.05
Table 4, Severe stenosis analysis of coronary artery angiography
Sex(%)
Severe Stenosis level Age Mal Femal fou
g ale emale =304
=170 =154
50-59 14 (29.2) 1 (2.9 15 (18.3)
WD 60-69 13 (27.1) 4 (11.8) 17 (20.7)
70-79 11 (22.9) 14 (41.2) 25 (30.5)
80- 10 (20.8) 15 (44.1) 25 (30.5)
subtotal 48 34 82
50-59 7 (26.9) 4 (14.3) 11 (20.4)
60-69 10 (38.5) 3 (10.7) 13 (24.1)
2VD
70-79 5 (19.2) 10 (35.7) 15 (27.8)
80- 4 (15.4) 11 (39.3) 15 (27.8)
subtotal 26 28 54
50-59 2 (14.3) 1 (6.3) 3 (10.0)
60-69 6 (42,9) 1 (6.3) 7 (23.3)
3VD
70-79 4 (28.6) 9 (56.3) 13 (43.3)
80- 2 (14.3) 5 (31.3) 7 (23.3)
subtotal 14 16 30
Total 88 78 166
Table 5, Hypertension analysis of study members
Hypertension Index Hypertension value Pvalue
Existence 147.4 £ 14.1
Systolic Blood Pressure 0.000
Nonexistence 83.7 +11.5
Existence 122.0 = 9.0
Relaxing blood pressure 0.000
Nonexistence 742 = 7.6

"P0.05

vk 71 &34 20224 Al458 A1E
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Table 6, Hypertension analysis of study members by age and sex distribution

Hypertension(%)

Age - - Total
Existence Nonexistence
33(18.4) 27(18.6)
50-59 M=27 (15.1), M=16 (11,0), 60(18.5)
F=6 (3.4) F=11 (7.6)
44(24.6) 41(28.3)
60-69 M=35 (19.6), M=26 (17.9), 85(20.2)
F=9 (5.0) F=15 (10.3)
61(34.1) 47(32.4)
70-79 M=29 (16.2), M=15 (10.3), 108(33.3)
F=32 (17.9) F=32 (22.1)
41(22.9) 30(20.7)
80-89 M=17 (9.5), M=5 (3.4), 71(21,9)
F=24 (13.4) F=25 (17.2)
179(55.2) 145(44.8)
Total M=108 (33.3), M=62 (19.1), 324(100)
F=71 (21.9) F=83 (25.0)
2) T 0] 5.8%KT} -oJ5HA| =itk E3t FEAY(FBS) A=
- Al S 3lolg]ol
W] 718 GHRAL 6.2 oolct, i iy W B I mejdl® AUHAATDe D,
94 %‘v} %]_— aé/‘l,]_/:\_(Hb Ale)s 7.8%2 %]_}‘17]_ O]’H_ EH/EJ'X]‘ e - = 4 oq'lﬂ‘ WA EJ—}‘, o—lﬂ'—oﬂ OH OO]"E_‘

A+ A 7478(22.8%) T EAY 3978(52.7%) 0]l 914

Table 7, Analysis of glycated hemoglobin and fasting blood sugar

Blood Sugar Index Diabetes Glucose value Pvalue
Existence 78 £ 13 %
Hb Alc 0.000
Nonexistence 5.8+ 0.4 %
FBS Existence 143.0 £ 67.9 mg/dL 0.029
P(0.05

Table 8, Diabetes analysis of study members by age and sex distribution

Diabetes(%)
Age , , Total
Existence Nonexistence
14(18.9) 46(18.4)
50-59 M=10 (13.5), M=33 (13.2), 60(18.5)
F=4 (5.4) F=13 (5.2)
17(23.0) 68(27.2)
60-69 M=15 (20.3), M=46 (18.4), 85(26.2)
F=2(2.7) F=22 (8.8)
26(35.1) 82(32.8)
70-79 M=8 (10.8), M=36 (14.4), 108(33.3)
F=18 (24.3) F=46 (18.4)
17(23.0) 54(21.6)
80-89 M=6 (8.1), M=16 (6.4), 71(21,9)
F=11 (14.9) F=38 (15.2)
74(22.9) 250(77.1)
Total M=39 (12.1), M=131 (40.4), 324(100)
F=35 (10.8) F=119 (36.7)

24 Journal of Radiological Science and Technology 45(1), 2022
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35%(47.3%) 02 2 Holsk ek, AA| thgRt FH 70
HellH 267341902 7P B vIFE Y, ¢
2 G0eHoll 4 15%(20.8%) O 2 71 BtEF. o142 T0tH
A 18%(24.3%) ©.2 7 WOITH(Table 8). wals] AAE
UEGEe NYT PP F Feot A B 147
(22.9%) 0% AFFE F /1Y e $AE B

3) AL S

VA AEE § - 5 Aerieh WAL Az, ;Lq%
A} 82478 F 23670l o YAHEFTORE AN, H
A 1267(53.4%), o]A 1107(46.6%) 02 g]—q_]E]Oh:} o]
= AT & e 22.8%, L8 55.2%, B4 32.4%
Ho} 2 72.8%5 AA5to] 7H Fa3t Az gl
= olct 50t 439(18.2%), 60tH 65(27.5%), 70t} 76
(32.2%), 80t} ©]/F 5278(22.0%) ©It}, H/d-> 60tholl 4] 49

AT Sate] Bt AL

=L 97.2 kg/m®o|1L

XMPQ]

Wit AL 21,9 kg/m?E H|FH] thAkR}ol| A 412
FAG7F oA =7 delstth(Table 10).

MR G - RS Aol maRA A,

u[gko] ssl=

AT g} 1057 5 0] 64O R o}y 41 mrt B
Ao e glch A rlake] B 507 309

(18.4 %), 60t} 32(30.5%), 70t} 327§(30.5), 80t
1178(10.5%) ©Itt. % 17 23 B|gk2 A-E
W= 27 wdo] HA o=

4, ME=EO SR ZECQt o

S5FO| X

ZEEo} gilETre] i

tel WXt 2

B 7

w1 =

oA}
Y=

Ao 2 YeItHTable 11),

Al

M

|

T},

IEY ¥=11.565, p=0.009, TP x’*=17.593, p=0.001,

O|AFR A E = 2=49.494, p=0.000, H|TF =8 662

p=0.4690.2 99|22 0.05 7|Fo|A TEY, G, o)A
8(20.8%) &= 717 WATh o442 T0tHoll A 47v8(19.9%) 2R Z0] 90517 LpeRdTh whala AlREm &2k ==
2 718 WatHTable 9). =9} 7k QI 7k ATo] ShlElgiet. ShAIRt Hgke: £
5% 0,05 7|1Z0)A BAHOR G5k oAl vepgt
4) W9t (Table 12).
A ™A 25 kg/m” o] HITEO & Aot ulvkel
Table 9, Dyslipidemia analysis of study members by age and sex distribution
slipidemia(%
Age - Dyslip %) - Total
Existence Nonexistence
43(18.2) 17(19.3)
50-59 M=33 (14.0), M=10 (11.4), 60(18.5)
F=10 (4.2) F=7 (8.0)
65(27.5) 20(22.7)
60-69 M=49 (20.8), M=12 (13.6), 85(26,2)
F=16 (6.8) F=28 (9.1)
76(32.2) 32(36.4)
70-79 M=29 (12.3), M=15 (17.0), 108(33.3)
F=47 (19.9) F=17 (19.3)
52(22.0) 19(27.3)
80-89 M=15 (6.4), M=7 (8.0), 71(21.9)
F=37 (15.7) F=12 (13.0)
236(72.8) 88(27.2)
Total M=126 (38.9), M=44 (13.6), 324(100)
F=110 (39.9) F=44 (13.6)
Table 10, Analysis of obesity and body mass index
Obesity index Obesity kg/m? Rvalue
Existence 272 £ 21
BMI 0.000
Nonexistence 219 £ 19
P(0.05

vhaLA 71638t 2022 A457 AllE
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Table 11, Obesity analysis of study members by age and sex distribution

Obesity(%)
Age , : Total
Existence Nonexistence
30(28.6) 30(13.7)
50-59 M=24 (22.9), M=19 (8.7), 60(18.5)
F=6 (5.7) F=11 (5.0)
32(30.5) 53(24.2)
60-69 M=25 (23.8), M=36 (16.4), 85(26.2)
=7 (6.7) F=17 (7.8)
32(30.5) 76(34.7)
70-79 M=13 (12.4), M=31 (14.2), 108(33.3)
F=19 (18.1) F=45 (20.5)
11(10.5) 60(27.4)
80-89 M=2 (1.9), M=20 (9.1), 71(21.9)
F=9 (8.6) F=40 (18.3)
105(32.4) 219(67.6)
Total M=64 (19.8), M=106 (32.7), 324(100)
F=41 (12.7) F=113 (34.9)
Table 12, Chi-square analysis of influential factor and severe stenosis in coronary artery
. Severe stenosis(%)
Influential factors Total X P
Sex Normal VD 2VD 3vD
Male 76235 54167 20683 2268) ()1)7 92)
Hypertension ' 11.56 0,009
Female 82(25.3) 28(8.6) 27(8.3) 8(2.5) 15
2 . 3, 3. . 44.8)
74
Male 21(6.5) 26(8.0) 15(4.6) 12(3.7) 22.8)
Diabetes 2_'0 17.59 0.001
»l
Female 137(42.3) 56(17.3) 39(12.0) 18(5.6) 77.2)
236
Male 87(26.9) 73(22.5) 48(14.8) 28(8.6) 72.9)
Dyslipidemia sé 49.49 0.000"
Female 71(21.9) 9(2.8) 6(1.9) 2(0.6) 27.2)
- _ 105
Male 51(15.7) 30(9.3) 15(4.6) 9(2.8) 32.4)
Obesity 21’9 1.261 0.738
Female 107(33.0) 52(16.0) 39(12.0) 21(6.5) 67.6)
20,05, "p0.01, "p (0,001
5. WEFQIXIO| M EA 6. ANESY SZE0| ChE 2XIAE 3724
7k QUake] At g sletely] $1a4] Pearson 4 s7he) e ARET F shtel Bl Fto] Y=

2} FZE0} O W 71

. ORI EZ(r=0,344, p=0, ooo)
i (r=0.186, p=0.000), 1L&8H(r=0.126, p=0.032) &=
2 A Y3 %‘%—E(VD)Q} EAE 7HE HIUP
2 AAEH 2t STt AA7E FRIEA] ettt
(Table 13).

26 Journal of Radiological Science and Technology 45(1),

1Vessel dlsease(l\/D)Oﬂ/ﬁ ek Sl ARl Al A
gRTh 1vD7} 2 80| 334 &1, o ARAESFL 7.7
] =9kt Wiert Q= Alro] AAFel AlgbE ) 2VvD7} 2
5ol 2, 94 =11, oA AEZL g 5u), 3vD7} E &

o] Wiev} iz A9 59 3, oI AEELS 17502 %
7}s19itk(Table 14).
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Table 13, Pearson’s product analysis of influential factor and severe stenosis in coronary artery

Influential factors Hypertension Diabetes Dyslipidemia Obesity VD
Hypertension 1
Diabetes 0.002 1
Dyslipidemia 0.162" 0.002 1
Obesity 0.053 0.126 0.052 1
VD 0.126 0.186" 0.344 0.024 1
p<0.05, "p0.01, “p<0.001

Table 14, Multiple regression analysis of influential factor and severe stenosis in coronary artery

Severe Severe stenosis
stenosis Influential factors . . p
level Exp(B) Exp(B) of 95% confidence interval
Hypertension 1.593 0.864 - 2.937 0.136
D Diabetes 3.334 1,569 - 7.084 0.002"
Dyslipidemia 7.782 3.411 - 17.754 0.000"
Obesity 1,085 0.571 - 2.060 0.804
Hypertension 0.816 0.412 - 1.616 0.559
D Diabetes 2,915 1.237 - 6.870 0.014;
Dyslipidemia 8.589 3.197 - 23.074 0.000
Obesity 0.721 0.336 - 1.546 0.400
Hypertension 1.931 0.747 - 0.4.988 0.174
- Diabetes 5,013 1.825 - 13.773 0.002"
Dyslipidemia 17.564 3,474 - 88,792 0.001"
Obesity 0.937 0.351 - 2,501 0.896
£ ¢0.05, "p(0.01, "p{0.001
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