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Effect of Hematological Factors on the Risk Index of Cardiovascular Disease

Hyun An"-Hyun-Seo Yoon?-Chung-Mu Park®

Y Department of Radiological Science, Dong—eui University
? Department of Dental Hygiene, Dong—eui University

Y Department of Clinical Laboratory Science, Dong—eui University

Abstract This study aimed to investigate the relevance of cardiovascular disease risk factors Al and AIP, divided into
three groups, among 300 individuals who underwent health checkups at the hospital. Various variables such as Age, Sex,
BMI, WC, TC, TG, HDL-C, LDL-C, FBS, HbA1C, SBP, DBP, HR, Al (TC/HDL-C), and AIP (log(TG/HDL-C)) were analyzed
using statistical methods including frequency analysis, cross-tabulation, one-way ANOVA, Pearson's correlation analysis, and
multiple linear regression analysis. The cross-analysis based on cardiovascular disease risk criteria revealed that men and
individuals in their 50s had higher cardiovascular disease risk based on AI and AIP. Significant differences were observed
in TG, TC, HDL-C, LDL-C, SBP, DBP, Al (TC/HDL-C), and AIP (log(TG/HDL-C)) according to Al criteria, For the AIP cri-
teria, TG, TC, HDL-C, FBS, HbAIC, HR, Al (TC/HDL-C), and AIP (log(TG/HDL-C)) were identified as cardiovascular dis-
ease risk factors. FBS and HbAlc showed the highest positive correlation In the correlation analysis, followed by TC and
LDL-C. The lowest positive correlation was observed between LDL-C and DBP. In terms of negative correlation, HDL-C
and Al had the highest negative correlation, while LDL-C and TG showed the lowest negative correlation, Multiple re-
gression analysis indicated that the Al and AIP risk criteria had explanatory powers of 73.6% and 72.5%, respectively,
HDL-C had the greatest negative effect on the Al risk criterion, while TG had the most significant influence on the AIP
risk criterion. In conclusion, while other serological variables are important, managing HDL-C and TG levels may help re-
duce the risk of cardiovascular disease.
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Statistical Software Ver, 25.0(SPSS Inc,, Chicago, IL, o] wat g-ol5t zjo)7t @il o (x?=10,851, p=.004),
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ot Zow 7hEsieit APl whe YREl S48 Eehd A Bt Al
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kg/m*2 7} =9ka1, A3 26.19£3.30 kg/m’& 7}
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Table 1, Classification of Atherogenic index by general characteristics

Character Total n=300(%) . . A! —— %)
Low risk, n(%) Medium risk, n(%) High risk, n(%)

Age(y) 57.41+10,02 57.30+14.57 59.88+7.76 56.11£8.90
30's 20(6.7%) 12(4.0%) 1(0.3%) 7(2.3%)
10 40013.3%) 9(3.0%) 62.0%) 25(5.3%0) i
50's 110(36.7%) 9(3.0%) 33(11.0%) 68(22.7%)
Over 60's 130(43.3%) 26(8.7%) 40(15.3%) 58(19.3%)
Sex
Male 207(69.0%) 32(10.79%) 53(17.79%) 122(40,79%) 1(0032
Female 93(31.0%) 24(8.0%) 33(11.0%) 36(12,0%) ’
BMI 26,56£3.14 26,19£3,30 26.411+3,10 26,78+3.10
Normal 40(13.3%) 9(3.0%) 10(3.3%) 21(4,0%) i
Overweight 54(18.0%) 19(6.3%) 15(5.0%) 20(6,7%) 1:0?3;
Stage 1 Obesity 161(53.7%) 28(6.7%) 47(15.7%) 94(31.3%)
Stage 2 Obesity 45(15.0%) 8(2.7%) 14(4.7%) 23(7.7%)
WC(cm) 87.808.50 87.50+8.81 87.01£8.65 88,3318.32
Normal 169(56.3%) 30(10.0%) 51(17.0%) 88(29.3%) 2’7570;
Abnormal 131(43.7%) 26(8.7%) 35(11.7%) 70(23.3%)
Total 56(18.7%) 86(28.7%) 158(52.7%)

Values are presented as mean standard deviation or number (%) by descriptive analysis, frequency analysis, Al; atherosclerosis Index(TC/HDL),
AIP; Atherosclerotic plasma of index(log(TG/HDL)), BMI(kg/m®); body mass index, Normal(19~22.9 kg/m), Overweight(23~24.9 kg/m),
Stage 1 Obesity(25~29.9 kg/m’), Stage 2 Obesity(30~34.9 kg/m’), WC; waist circumference, Normal (male (90 cm, female (85 c¢m), Abnormal
(male >90 cm, female >85 cm)
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(x%=6.524, p=.038).
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26.52%3.33 kg/m?, £7F YL 26.45+2.66 kg/m’,
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TOIFLL 26.65+3.36 kg/mQE qE}uE}. 1A H|Tht
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(26.0%), 1¥]al BMI 1&0] W= AIP 7]& 9P LA &
AR oz FoJujgt 2fo]7F Uebth x°=22.393, p=.001)
sE|Edo] w2 dubdel EAL ERal HA AR
o] &E)Ed= He 87.80£8.50 cmith. AEW AT A
F1LellA o] B+t 2|5 87.0948.23 cm, F1F 917
T 87,6917, 71 cm, LTS 88,1219,10 cm®E LE}
gt dg|Edo] w2 AIP 7|2 T4 EAKOR &
oJu|gt zfo|7} VrEREA] QRQITH x?=0.920, p=.631).
g, A 9 A AekR| 57} AIP 713 9=t f-ojuls)

A Bo] llont slElEdle FouIgt Aol & HolA| &

Aol g IRl S ERshd A oA & orc}.
A 207 (69.0%)0] 3L oJA 93 (31.0%) 0|t
Table 2, Classification of Atherogenic index of plasma by general characteristics

AP
Character Total 300(%) , — —— %)
Low risk, n(%) Medium risk, n(%) High risk, n(%)

Age (y) 57.41£10,02 56,37+13.24 59.34%10,34 56.54£8.19
30's 20(6.7%) 13(4.3%) 5(1.7%) 2(0.7%)
40's 40(13.3%) 4(1.3%) 11(3.7%) 25(8.3%) 4(%2)4
50's 110(36.7%) 11(3.7%) 29(9.7%) 70(23.3%)
Over 60's 130(43.3%) 26(8.7%) 52(17.3%) 52(17.3%)
Sex
Male 207(69.0%) 33(11.0%) 61(20.3%) 113(37.7%) (60532:)
Female 93(31.0%) 21(7.0%) 36(12.0%) 36(12.0%) .
BMI(Kg/m®) 26,5613, 14 26,5243 .33 26.45%2.66 26.65%3.36
Normal 40(13.3%) 8(2.7%) 4(1.3%) 28(9.3%)
Overweight 54(18,00) 5(5.0%) 23(7.7%) 16(5.3%) 2(202??
Stage 1 Obesity  161(53.7%) 24(8.0%) 59(19.7%) 78(26.0%)
Stage 2 Obesity 45(15.0%) 7(2.3%) 11(3.7%) 27(9.0%)
WC(cm) 87.80£8.50 87.09£8.23 87.69+7.71 88.1249.10
Normal 169(56.3%) 31(10.7%) 58(19.3%) 80(26.7%) (0693210)
Abnormal 131(43.7%) 23(7.7%) 39(13.0%) 69(23.0%)
Total 54(18.0%) 97(32.3%) 149(49.7%)

Values are presented as mean standard deviation or number (%) by descriptive analysis, frequency analysis, Al; atherosclerosis Index(TC/HDL),
AIP; Atherosclerotic plasma of index(log(TG/HDL)), BMI(Kg/m?); body mass index, Normal(19~22.9 Kg/m?), Overweight(23~24.9 Kg/m®),
Stage 1 Obesity(25~29.9 kg/m’), Stage 2 Obesity(30~34.9 kg/m’), WC; waist circumference, Normal (male (90 cm, female (85 c¢m), Abnormal

(male >90 cm, female >85 cm)
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AASH o™ Ai= Table 40 UET
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frefgt Ao7t e, A A AL JS5ske A
A2l Ade #eIg 4= e 2@y LDL-C(p=.206),
SBP(p=.711)2} DBP(p=.275) A= 23t 2]} ¥
Al 3
5. MAMX|4 o SHEA HLSO 2
AARIG 9 @3] B T dAlE T]of(pearson)
AFTEAS AA)EH] ATFE Table 50 UERYCH
AHEA] A3}, FBS9F HbALC A}oloﬂd 71 e o)
AL SelE|glon, AFAlss r=0.884(p¢ 00) 2
UERATE T2 2 TC9F LDL-C AM ol et ¥
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UFERET], LDL-C&}F DBP (0]9H7] &) Atolollxl=
ol AREAZE elE AL, A
2 UERT.

=0 A Sl A= HDL-CH} AL 25> AfolojlA] 71

2 0] At eRiEglen, Al r=—0.674
(p{.00)Z YEPtTh, LDL-C TG AtooflAl= oFt 29
ATA 7} B1E|Q] om AFAGE r=—0,116(p=,044) &
UERgT), FBS®}F HbAIC, 18]l TC9} LDL-C Ato]ofi=
7Rt o] AaA7E YeRal LDL-C9F DBP Ato]ofl=
ofglh oFo] AHHAE HAlTh 59 A SHoA=
HDL-C®} AL 25> Atoofl A= F1F H=o] 29 At
£ H3laL, LDL-CoF TG Ate]ofl= oft &9 A7}
LFEbRLT.

Table 3, Validation of serological differences according to atherosclerosis index classification

Al
Variable nT:(;tgg Low risk? Medium risk® High risk® Fp) Scheffe
M+SD M+SD M+SD
TG 173.64£104.68 106.69£59.83 154.80£82.86 207.62+113.76 24.495(.000) a(b{c
TC 206.03140.67 172.78%33.13 198.9528.04 221,6640.78 40,070(.000) a(b(c
HDL-C 47.15%10.85 59.62+10.85 50.6626.86 40.82%7.39 124.969(.000) c(b(a
LDL-C 124.76+38 81 91.8224.70 117.33%27.30 140,48%30.81 44.915(.000) a{b(c
FBS 103.07+30.73 100.17421.14 100,39+26.26 105.55+35.43 1.091(.337)
HbA1C 5.7741.00 56.010.79 5.8410.95 5,79£1.09 1.035(.356)
SBP 127.36+12.41 123,5319.11 130.34£10,82 127.09+13,81 5.334(.005) a<c<b
DBP 79.7749.40 74,60£8.27 82.01£9.88 80,38£8.89 12.06(,000) ac<b
HR 70,25+9.66 68.3029.45 69.2211,30 71.50£8.60 2.981(,052)
Al 4,56+1.27 2.9110.36 3.9310.31 5.4910.95 300.315(.000) a(b{c
AIP 0.51%0.28 0.21£0.15 0.4310.21 0.65%0.25 86.282(.000) a(b{c

TG; triglyceride, TC; total cholesterol, HDL-C; high-density lipoprotein cholesterol, LDL-C; low-density lipoprotein, cholesterol, FBS; Fasting

glucose, HbAlc;
Index(TC/HDL), AIP; Atherosclerotic plasma of index(log(TG/HDL))

glycated hemoglobin, SBP; systolic blood pressure, DBP; diastolic blood pressure, HR; heart rate, Al atherosclerosis

A7) 6338 20239 464 Al4E 307



o

o
Mo
o
o
1z
of
<

Table 4, Validation of serological

differences based on Atherosclerotic plasma of index classification

AP
Variable Total n=300 Low risk? Medium risk® High risk® Fp) Scheffe
M+SD M+SD M+SD

TG 173.641104.68 74.94%12,66 111.06£20,99 250,14198.89 176.212(,000) a(b{c

TC 206.03140,67 202.59%50.34 197.87+33.77 212,58%39.93 4.174(.016) b<a<c
HDL-C 47.15%10.85 55.2416,49 50.11£8.39 42.291+11,12 45.906(,000) c{b(a
LDL-C 124,76+38.81 132,3650.,00 125.55%+33.30 121.49+37.36 1.588(.2006)

FBS 103.07+30.73 91.87+16.13 99.031+21.65 109.76+37.54 8.348(,000) a<b<c
HbA1C 5.77£1.00 5.37%0.59 5.71%0.69 5.9411.23 6.778(,001) a<b<c

SBP 127.36+12.41 126.83+10.12 126,74%11,10 127.95%13,92 0.341(.711)

DBP 79.77%9.40 77.94£8.63 79.9319.78 80.321+9,40 1.297(.275)

HR 70.2519.66 67.3719.36 67.70£10,12 72.9518.74 12.476(.000) a, b{c

Al 4.56+1,27 3.71%+1.04 4,0310.83 5.224+1.23 55.138(.000) a, b{c

AIP 0.5140.28 0.13%0.70 0.34%0.06 0.75%0.15 663.556(.000) a{b{c

TG;
glucose, HbAlc;
Index(TC/HDL), AIP; Atherosclerotic plasma of index(log(TG/HDL))

Table 5, Correlations between serologic variables

triglyceride, TC; total cholesterol, HDL-C; high-density lipoprotein cholesterol, LDL-C; low-density lipoprotein, cholesterol, FBS; Fasting
glycated hemoglobin, SBP; systolic blood pressure, DBP; diastolic blood pressure, HR; heart rate, Al atherosclerosis

Variable  Year BMI  WC TG TC HDLC LDL-C FBS HoAIC SBP DBP HR A AP
Year 1

BMI -185" 1

WC 146 818" 1

TG -047  -030  .002 1

TC -027  -027  -030 288" 1

HDL-C 069 -065  -115  -247" 150" 1

LDL-C -015 000 -006 -116 876" 001 1

FBS 075 028 133 338" 032 062  -.136 1

HbAIC 2060 -031 118 242" -051 -091 -163 884" 1

SBP 079 252" 2617 063 133 106 044 102 141 1

DBP 045 1617 1997 074 1727 -018 124 090 073 739" 1

HR 054 006 073 187 106 -165 052 247 252" 132 237" 1

Al -087 014 045 438" 575 674 5817 101 032 -016 1210 232 1

AIP -043 044 076 875 180" -5797  -088 2850 228" 036 105 2660 631" 1

TG; triglyceride, TC; total cholesterol, HDL-C; high-density lipoprotein cholesterol, LDL-C; low-density lipoprotein, cholesterol, FBS; Fasting

glucose, HbAlc; glycated hemoglobin, SBP; systolic blood pressure, DBP; diastolic blood pressure, HR; heart rate, Al; atherosclerosis
Index(TC/HDL), AIP; Atherosclerotic plasma of index(log(TG/HDL)), p{0.05, p<0.01

6. Al 7|& @k s HEA = AAglew 24 Ay, 39 2dE Adsirial gty
Al 7|2 olFwo] w2 AlEm Hsle] oL Wrlsla ™, o3k F-5AI%H(F=139.633, p<.001)3} 4% R—A]
tloFst Q9159 oJkS ol y] Q&) thEAld 3] HEA] & 40 0.736 2.2, 3| HEL2 73,6%2] AHHE 7=
= T 0 Rl
216 Ly
o AX3IG.on ATE Table 60 LERAL} ASE UERIT

AT 71 §mel mHe g Feke] 99 Bt
ot 2.0150) Gk Uohny] 9l8) TheARs IR

41

Al 7] 9150

HDL-C+=
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Table 6, Multiple regression analysis of serological factors according to atherosclerosis index

Non-standardisation factor

Standardisation factor

Variable (o) TOL VIF
B SE 8
) 1.104 .199 5.547(,000)
HDL-C -.627 .045 -.506 -13,937(.000) .670 1,492
TC 138 .045 139 3.059(.002) 426 2.346
AIP(log(TG/HDL)) .310 .037 .304 8.374(.000) 671 1,490
LDL-C .465 .052 ..393 8.870(.000) 448 2.225
DBP .148 .043 .108 3.489(.001) .924 1,082
BMI .063 .027 .072 2.337(.020) .945 1.059
F(p) 139.633(.000)
adj, R? 730
Durbin-Watson 1.263

TG; triglyceride, TC; total cholesterol, HDL-C; high-density lipoprotein cholesterol, LDL-C; low-density lipoprotein, cholesterol, FBS; Fasting

glucose, HbAlc; glycated hemoglobin, SBP; systolic blood pressure, DBP; diastolic blood pressure, HR; heart rate, Al; atherosclerosis

Index(TC/HDL), AIP; Atherosclerotic plasma of index(log(TG/HDL))
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Table 7, Multiple regression analysis of serological factors according to Atherosclerotic plasma of index

Non-standardisation

Standardisation factor

Variable factor (o) TOL VIF
B SE B
) 752 176 4.278(.000)
TG .519 .030 654 17.44(.000) 655 1.527
(TC/HDL) .306 .039 373 9.381(.000) 582 1.717
LDL-C -.157 .062 -135 -2.535(.012) .323 3.094
Year .080 .027 .095 3.009(.003) 933 1.072
SBP -.086 .039 -.072 -2.213(.028) 866 1.155
HbAlc .083 .033 084 2.567(.011) .868 1.152
TC -.094 .046 -.097 -2.025(.044) 402 2,490
F(p) 113.507(.000)
adj. R? 725
Durbin-Watson 1.199

TG; triglyceride, TC; total cholesterol, HDL-C; high-density lipoprotein cholesterol, LDL-C; low-density lipoprotein, cholesterol, FBS; Fasting

glucose, HbAlc;

glycated hemoglobin, SBP; systolic blood pressure, DBP; diastolic blood pressure, HR; heart rate, Al; atherosclerosis

Index(TC/HDL), AIP; Atherosclerotic plasma of index(log(TG/HDL)), p<0.05
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