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Risk Factors Associated with Carotid Intima-Media Thickness in Obese Adults

Hongseok Ki, Kyunam Kim*, Seon Yeong Lee, Jongwoo Kim, Junehyung Yoon, Mijeong Kang
Department of Family Medicine, Inje University Sanggye Paik Hospital, Seoul, Korea

Background: Carotid intima-media thickness (CIMT) is a recommended predictor for the probability of cardiovascular disease. One of the risk factors of
cardiovascular disease is obesity associated with CIMT. We found this study is to investigate the independent factors affecting the changes of carotid

intima-media thickness, including cholesterol ratio, in obese adults.

Methods: The study included 1,711 subjects (1,402 male, 309 female; aged 48.3 years) who had CIMT evaluated between January 2010 and December
2015 at a health promotion center. We divided the population into two groups according to body mass index (BMI): obese group (n=1,213, BMI >25
kg/m?) and non-obese group (n=498). We measured blood pressure, serum lipid profile, cholesterol ratio, white blood cell count, erythrocyte
sedimentation rate, neutrophil-lymphocyte ratio, high sensitive C-reactive protein, and fasting blood glucose. Subsequently, CIMT was measured

using high-resolution B-mode ultrasonography.

Results: CIMT was statistically different between the two groups (0.80+0.15 mm versus 0.76+0.18 mm, P<0.05). A multivariate regression analysis in
the obese group revealed that age (3=0.395), BMI ($=0.138), total cholesterol (TC)/high-density lipoprotein cholesterol (HDL-C) ratio (3=0.070), low-
density lipoprotein cholesterol (LDL-C)/HDL-C ratio (3=0.065), HDL-C/LDL-C ratio (=-0.092), and HDL-C (3=-0.089) were independently associated
with CIMT (P<0.05). However, the only factor for the non-obese group was age (3=0.413). Inflammatory markers did not show statistically significant

correlations with CIMT in either group.

Conclusion: This study suggests that age, BMI, and TC/HDL-C ratio may be risk factors associated with CIMT in obese adults.
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Table 1. Baseline clinical characteristics of study subjects (obesity, BMI
>25 kg/m?)

Obese Non-obese
- Overall
Characteristic (n=1,711) group group
’ (n=1,213) (n=498)
Age (y)* 48.319.6 48.619.8 475191
Sex
Male 1,402 (81.9) 992 (81.8) 410 (82.3)
Female 309 (18.1) 221(18.2) 88(17.7)
Smoking
Smoker 491 (28.7) 346 (28.5) 145 (29.1)
Never smoker 598 (35.0) 424 (35.0) 174 (34.9)
Ex-smoker 622 (36.4) 443 (36.5) 179 (35.9)
Antihypertensive agent” 290 (16.9) 223 (18.4) 67 (13.5)
Glucose lowering agent” 96 (5.6) 75 (6.2) 214.2)
BMI (kg/m?)* 24.5+3.1 25.3+32 22517
Systolic BP (mmHg)* 1202124 121.5¢12.6 117.0£11.3
Diastolic BP (mmHg)* 76.4+8.2 77.0x8.4 75.07.5
FBS (mg/dL)* 93.2+18.3 94.9+21.6 91.0£14.2
Lipid profile (mg/dL)
TC 195.2436.3 194.0+353 198.1£38.4
1G* 149.9+98.0 155.4+£102.6 136.5+84 .4
HDL-C* 48.4+10.7 47 5£10.5 50.4+£10.9
LDL-C* 122.8+27.7 122.3+26.6 124.2+30.0
Non-HDL-C* 146.9+35.8 146.5+£35.0 147.7+37.7
Cholesterol ratio
TC/HDL-C ratio” 4.19+1.07 4.24+1.07 4.08+1.07
LDL-C/HDL-C ratio* 2.66+0.81 2.69+0.80 2.58+0.84
HDL-C/LDL-C ratio* 0.42+0.14 0.41+0.14 0.43£0.15
TG/HDL-C ratio” 3.4242 .85 3.61+3.06 2.95+2.20
Inflammatory marker
WBC count (/uL)* 6,038+1,630  6,149+1,675 5,769+1,485
NLR 1.49+0.78 1.49+0.79 1.49+0.73
ESR (mm/h)* 9.47+9.22 10.22+9.34 8.58+8.96
hs-CRP (mg/dL)’ 0.18+0.47 0.19£0.53 0.13£0.15
CIMT (high, mm)* 0.79+0.16 0.80+0.15 0.76£0.18

Values are presented as meantstandard deviation or number (%). The sum of
the percentages does not equal 100% because of rounding.

BMI, body mass index; BP, blood pressure; FBS, fasting blood sugar; TC, total
cholesterol; TG, triglycerides; HDL-C, high-density lipoprotein-cholesterol; LDL-C,
low-density lipoprotein-cholesterol; WBC, white blood cell; NLR, neutrophil/lym-
phocyte ratio; ESR, erythrocyte sedimentation rate; hs-CRP, high-sensitivity C-re-
active protein; CIMT, carotid intima-media thickness.

“P<0.05, obese versus non-obese; "hs-CRP levels are plotted on a log scale.
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Table 2. Pearson’s correlation between CIMT and variables according
to obesity (obesity, BMI >25 kg/m?)

) Obese group Non-obese group
Variable
r P-value r P-value
Age 0.398" <0.001 0.389* <0.001
BMI 0.171" <0.001 0.166* <0.001
SBP 0.130" <0.001 0.083 0.053
DBP 0.110 <0.001 0.038 0.403
FBS 0.121" <0.001 0.012 0.791
TC 0.012 0.672 0.072 0.108
TG 0.025 0.382 -0.023 0.608
HDL-C -0.141" <0.001 -0.105* 0.010
LDL-C 0.035 0.224 0.113* 0.012
Non-HDL-C 0.055 0.057 0.104* 0.020
TC/HDL-C ratio 0.108" <0.001 0.144* 0.001
LDL-C/HDL-C ratio 0.104" <0.001 0.156* <0.001
HDL-C/LDL-C ratio -0.112° <0.001 -0.146" <0.001
TG/HDL-C ratio 0.042 0.143 0.014 0.750
WBC count 0.089" 0.002 0.073 0.103
NLR 0.081* 0.005 -0.009 0.849
ESR 0.078 0.075 -0.007 0.883
hs-CRP -0.018 0.173 -0.051 0.408

CIMT, carotid intima-media thickness; BMI, body mass index; SBP, systolic blood
pressure; DBP, diastolic blood pressure; FBS, fasting blood sugar; TC, total cho-
lesterol; TG, triglycerides; HDL-C, high-density lipoprotein cholesterol; LDL-C,
low-density lipoprotein cholesterol; WBC, white blood cell; NLR, neutrophil/lym-
phocyte ratio; ESR, erythrocyte sedimentation rate; hs-CRP, high-sensitivity C-re-
active protein.

“P<0.05.
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Table 3. Multiple linear regression analysis between CIMT and variables
(adjusted by sex and smoking; obesity, BMI >25 kg/m?)

) Obese group Non-obese group
Variable

B P-value B P-value
Age 0.395 <0.001 0413 <0.001
BMI 0.138 <0.001 - -
TC/HDL-C ratio 0.070 0.016 - -
LDL-C/HDL-C ratio 0.065 0.025 - -
HDL-C/LDL-C ratio -0.092 0.001 - -
HDL-C -0.089 0.002 - -

CIMT, carotid intima-media thickness; BMI, body mass index; TC, total cholester-
ol; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein
cholesterol.
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