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Correlation between anthropometric parameters and arteriosclerosis biomarker in
the middle-aged and the elderly

LIU Yan', QI Litong”, MA Wei’, YANG Ying’, MENG Lei’, ZHANG Bao-wei’, HUO Yong”"
(1. Emergency Department , Yuquan Hospital of Qinghua University , Beijing 100049, China; 2. Department of Cardio—
logy, Peking University First Hospital , Beijing 100034, China)

ABSTRACT Objective ; To investigate the correlation between anthropometric indices and arteriosclerosis

detection indicators in the middle -aged and the elderly. Methods: A cross—sectional descriptive study
was made of 1 626 individuals ( diabetics patients 23.37% , hypertensive subjects 39.48% and healthy
individuals 37.15% ) , aged 45 to 90 years [ mean age: (61.60 +10.22) years) | in Shijingshan Dis—
trict, Beijing. Their measurements : body mass index ( BMI) , waist circumference (WC), and waist to
height ratio ( WHtR). Arterial stiffness was assessed according to brachial -ankle pulse wave velocity
(baPWV) , intima-media thickness (IMT) , augmentation index ( AI) and ankle-brachial index ( ABI) ,
which were measured by noninvasive detectors and equipment . The correlations between the various indi -
cators were analyzed. Results: The percentages of the hypertensive and diabetic groups of central obesity

(male WC >85 cm, female WC >80 em or WHIR >0.5) and of general obesity ( BMI >28 kg/m”)
were significantly higher than those of the healthy group (P <0.01). The difference between the two
disease groups was not significant (P >0.05). There was a moderate positive correlation between the

measures of abdominal obesity (WHtR and WC ) and the general obesity indicators (BMI) (r=0.710
and 0.716). In the healthy group, WC and WHiR showed positive correlation with baPWV , IMT and
ABI, and negative correlation with Al;;. BMI showed positive correlation with IMT and negative correla —
tion with Alss, and no correlation with baPWV and ABI. There was negative correlation between BMI and

baPWV in the diabetic group. In the hypertension group, we found negative correlation between BMI and
baPWV | maximum IMT, Al;s, and also between WC and Al;s. The simple regression straight line of
baPWYV versus the anthropometric parameters showed that the regression equations were y =0.949 +
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1.379 x (baPWV vs. WHIR, R* =0.046, P <0.001) and y =1.133 +0.006x (baPWV vs. WC, R’ =
0.027, P <0.001), respectively. baPWV and BMI did not have a linear relationship (P =0.62).
Conclusion; WHiR and WC are superior to BMI indices in predicting arteriosclerosis . Anthropometric
measurements for central obesity are good predictors of cardiovascular risk .

KEY WORDS Anthropometry ; Obesity; Arteriosclerosis
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Abnormal anthropometric indices ; waist circumference greater than 85 cm
in men and 80 cm in women (A) and waist/height ratio greater than 0.5
(B), body mass index greater than 28 kg/m*(C).
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Figure 1 Percentage of subjects in each group with
abnormal anthropometric indices
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Table 1 General demographic and clinics characteristics
Total (n=1626) Healthy (n=604)  Diabetic (n=380)  Hypertensive (n =642) P

Age/years, xEs 61.60 £10.22 57.97 £9.11 65.06 £9.91 62.97 £10.36 <0.001
Gender, n (%)

Male 714 (43.91) 214 (35.43) 181 (47.63) 319 (49.69) <0.001

Female 912 (56.09) 390 (64.57) 199 (52.37) 323 (50.31) <0.001
Dyslipidemia, n (%) 618 (38.01) 187 (30.96) 187 (49.21) 244 (38.01) <0.001
BMI/(kg/m?) , x £ 25.26 £3.52 24.39 +£3.45 25.61 £3.29 25.88 £3.56 <0.001
WC/em, x5 86.47 £9.77 83.22 £9.51 88.97 £9.54 88.03 £9.32 <0.001
WHIR, x =5 0.53 +£0.06 0.51 £0.05 0.55 +0.06 0.54 £0.06 <0.001
TC/(mmol/L), x 5 5.03 +£0.97 5.01 £0.91 5.00 £1.05 5.06 £0.99 0.63
HDL—C/(mmOl/L),xits 1.30 +0.31 1.35+0.32 1.21 £0.29 1.31 +£0.31 <0.001
LDL-C/(mmol/L), x =5 2.95+0.84 2.97+0.79 2.90 £0.92 2.96 +0.84 0.40
TG/ (mmol/L), x s 1.74 £1.55 1.50 £0.98 2.02+1.95 1.80 +1.68 <0.001
FSG/(mmol/L) , x £ 5.71 £1.79 4.99+0.77 7.76 £2.49 5.19 £0.80 <0.001
SBP/mmHg, xEs 130.54 +18.04 119.51 £12.64 134.65 +17.06 138.49 +17.74 <0.001
DBP/mmHg, xEs 75.83 £11.22 72.37 £9.02 74.46 £10.79 79.91 £12.03 <0.001
PP/mmHg, xEs 54.70 £15.16 47.12 £10.79 60.19 £15.85 58.58 £15.42 <0.001
cSBP/mmHg, x £ 135.24 +18.43 125.46 +12.83 137.95 £18.27 142.83 +18.89 <0.001
baPWV/(m/s), x %5 16.83 £3.81 14.93 £2.89 18.03 £3.72 17.81 £3.77 <0.001
IMT mean/mm » £ s 0.62 £0.20 0.56 £0.13 0.67 £0.14 0.66 £0.25 <0.001
IMT maximum/mm, xxs 1.01 £0.21 0.95+0.23 1.07 £0.17 1.03 +0.18 <0.001
AI75/%,%718 82.44 £11.08 83.70 £11.35 81.56 £11.09 81.78 £10.73 0.002
ABI,xiis 1.15+0.11 1.14 £0.09 1.12 +0. 14 1.16 £0. 11 <0.001
Antihypertensive drugs, n (% ) 608 (37.39) 0 195 (51.32) 413 (64.33) <0.001
Antidiabetic drugs, n (%) 207 (12.73) 0 207 (54.47) 0 <0.001
Lipid lowering drugs, n (% ) 92 (5.66) 21 (3.48) 24 (6.32) 47 (7.32) 0.011

BMI, body mass index; WC, waist circumference ; WHtR , waist to height ratio; TC, total cholesterol ; HDL-C, high-density lipoprotein cholesterol ;
LDL-C, low-density lipoprotein cholesterol ; TG, triglyceride; FSG, fasting serum glucose ; SBP, systolic blood pressure; DBP, diastolic blood pressure ;
PP, peripheral pulse pressure; ¢SBP, central aortic systolic blood pressure ; baPWV | brachial-ankle pulse wave velocity ; IMT, intima-media thickness;
Alys, central augmentation index (heart rate 75 beats/min) ; ABI, ankle-brachial index.

R2 SAVITEXT R B IREALTE b5 5 A3 B3 AR S (Pearson A7 E R %)

Table 2 Pearson correlations between arterial stiffness and anthropometrics measurements ( Pearson correlation coefficient)

Total (n=1 626) Healthy (n =604) Diabetic (n =380) Hypertensive (n =642)

frems wC WHtR BMI wC WHIR BMI wC WHtR BMI wC WHIR BMI
SBP 0.211%  0.214* 0.123*  0.212%  0.196* 0.081° 0.062 0.106° -0.047 0.072 0. 066 0.051
DBP 0.190*  0.138% 0.223* 0.164* 0.128* 0.196* 0.102" 0.066 0.106* 0.164* 0.087°  0.216"
PP 0.110*  0.150* -0.018 0.110% 0.122* -0.066 -0.003 0.069 -0.123" -0.046 0.002 -0.111*
cSBP 0.148%  0.190*  0.099*  0.109* 0.151*  0.046 0.026 0.121* -0.052 0.036 0.063 0.043
baPWV 0.165%  0.215% -0.012  0.220* 0.245% 0.014 0.011 0.085 -0.165* -0.002 0.068  -0.141*
IMT 0.136" 0.100* 0.061* 0.253" 0.192* 0.132* -0.016 -0.047 -0.052 0.018 -0.014 -0.024
Alys -0.212% -0.046 -0.125"% -0.287" -0.126" -0.154" -0.099 0.086 -0.082 -0.167" 0.003 -0.085"
ABI 0.058  0.003 0.048 0.154% 0.089* 0.062 -0.024 -0.050 0.066 0.047 -0.017  0.006

Abbreviations as in Table 1. * P <0.05, # P <0.01.
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