I Original Articlel Vol, 18, No, 1, March 2012

ISSN 2233-8136  http://dx.doi.org/10.5646/jksh.2012.18.1.29

Copyright (©)2012. The Korean Society of Hypertension

A7 FadolA Byt FE e WS A #Ey

A58, 0|79, AHE

A=Y

A8}l O] 2} 5] off BFO)E) i &)
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I ABSTRACT |

Background: Wide pulse pressure associates with atherosclerosis, but it is unclear whether pulse pressure within a relatively

normal range is associated with atherosclerosis in younger populations. The aim of this study was to investigate the association

between pulse pressure and the carotid intima-media thickness (IMT) in healthy adolescents. Methods: Study participants

included 250 (129 males and 121 females) adolescents who were 17 to 19 years old and in the third grade of a high school in

Jangseong, Korea between November 20 and December 1, 2009. Pulse pressure was determined as the difference between

systolic blood pressure and diastolic blood pressure which were measured with an oscillometric sphygmomanometer. IMT values

were ultrasonographically measured at right and left common carotid arteries, and average of the mean IMT at each artery was

used for analysis. Results: There was a significant correlation between pulse pressure and carotid IMT before (Pearson coefficient
r=0.2037, p=0.001) and after (r=0.1479, p=0.020) adjustment for sex. When adjusted for sex, age, waist circumference,

fasting blood glucose, and total/high-density lipoprotein cholesterol ratio, 10 mm Hg increase in pulse pressure was associated
with increase of IMT in total (= 10.9 tm, p=0.003), in males (p=17.3 xm, p <0.001), but not in females (f =3.609 /m, p=

0.518). Conclusions: This study suggests that higher pulse pressure may be associated with increased carotid IMT even in

healthy male adolescents.

(J Korean Soc Hypertens 2012;18(1):29-37)
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Table 1. Characteristics of study participants

Variable Total (n=250) Male (n=129) Female (n=121) p-value
Age (yr) 17.8 £ 0.5 178 £ 0.4 179 £ 0.5 0.236
Height (cm) 166.9 £ 7.8 172.8 £ 4.8 160.7 £ 5.0 <0.001
Weight (kg) 61.1 £10.1 66.4 £ 9.5 555+ 7.4 <0.001
Body mass index (ka/mf) 21.8+2.38 222429 215+ 27 0.038
Waist circumference (cm) 73.0 £6.5 75.3+6.9 70.6 £5.0 <0.001
SBP (mm Hg) 118.6 + 12.7 124.8 +£12.3 112.0 £ 9.3 <0.001
DBP (mm Hg) 66.7 £ 7.7 68.1£7.8 652+ 7.4 0.003
Pulse pressure (mm Hg) 51.9+99 56.7 £9.2 46.8 + 8.0 <0.001
Fasting glucose (mg/dL) 86.5+ 6.6 87.1 £ 6.1 85.7£7.0 0.083
Fasting insulin (ulU/mL) 9.7+£5.0 9.4+39 10.0 £ 5.9 0.370
Total cholesterol (mg/dL) 163.1 £ 28.1 1569.56 £ 314 167.0 £ 23.5 0.034
Triglyceride (mg/dL) 86.1 £37.0 84.0 £ 36.0 88.4 £ 38.0 0.350
HDL cholesterol (mg/dL) 46.4 £8.9 44.4 +£8.3 48.6 + 8.9 <0.001
Total/HOL cholesterol ratio 3.6+0.7 3.7+0.8 3.5+0.6 0.082
Carotid IMT (mm) 0.50 £0.05 0.51 £0.05 0.49 £ 0.04 0.014
Body mass index > 25 kg/m? 29 (11.6) 19 (14.8) 10 (8.2) 0.128
SBP > 120 mm Hg or DBP > 80 mm Hg 11 (4.4) 10(7.8) 1(0.8) <0.001
High fasting glucose > 100 mg/dL 5(2.0) 4 (3.1) 1(0.8) 0.371
High total cholesterol > 200 mg/dL 19 (7.6) 11 (8.5) 8 (6.6) 0.568
Ever smoking > 100 cigarettes 8(3.2) 7(5.4) 1(0.8) 0.067
Alcohol intake > 1 time/mo 40 (16.0) 37 (28.7) 3(2.5) <0.001
Regular exercise > 1 time/wk 100 (40.0) 69 (53.5) 31 (25.6) <0.001

Values are presented as mean + standard deviation or number (%).
SBP, systolic blood pressure; DBP, diastolic blood pressure; HOL, high density lipoprotein; IMT, intima—media thickness.
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Table 2, Correlations between major cardiovascular risk factors and carotid IMT in 250 adolescents

Unadjusted Sex-adjusted
Variable
Coefficient p-value Coefficient p-value
Body mass index 0.0073 0.909 -0.0133 0.834
Waist circumference 0.0012 0.985 -0.0590 0.354
Systolic blood pressure 0.1642 0.009 0.1008 0.113
Diastolic blood pressure 0.0072 0.911 -0.0229 0.720
Pulse pressure 0.2037 0.001 0.1479 0.020
Fasting glucose -0.0043 0.946 -0.0217 0.734
Fasting insulin -0.0482 0.448 -0.0399 0.531
Total cholesterol 0.1552 0.014 0.1795 0.005
Triglyceride -0.0336 0.598 -0.0247 0.698
HDL cholesterol 0.0709 0.264 0.1115 0.079
Total/HDL cholesterol ratio 0.0768 0.226 0.0610 0.338
IMT, intima—media thickness; HDL, high density lipoprotein.
0.55 - 052
p for trend=0.041 (total) 0.54 p for trend=0.005 (male) 0.51 p for trend=0.807 (female)
0.53 -
.. § o3t § 049
% Té 0.50 § 08
820 2 049 &
048 047
047 046
.46
045

<429 43.0-484 485-539 540-609 >61.0
Pulse pressure quintiles (mm Hg)

<48.9 49.0-539 54.0-589 590-654 >65.5

Pulse pressure quintiles (mm Hg)

<40.4 405-434 435-469 17.0-524
Pulse pressure quintiles(mm Hg)

>52.5

Fig, 1. Carotid intima—media thickness (IMT) across pulse pressure quintiles. Columns indicate mean levels and lines indicate standard errors.
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Table 3. Relationships between pulse pressure and carotid IMT in 250 adolescents

Carotid IMT
Pulse pressure (mm Hg) Wers 106 foJg ;ﬂggﬁijm) e Adjusted(tclirinf)ference* o value
Total
Q1, <43.0 0.498 £ 0.047 Reference - Reference -
Q2, 43.0-48.4 0.485 £ 0.038 -13.303 0.138 -13.423 0.133
Q3, 48.5-53.9 0.500 £ 0.047 -0.295 0.974 3.522 0.703
Q4, 54.0-60.9 0.504 £ 0.041 2.309 0.811 8.125 0.411
Q5, >61.0 0.518 £ 0.048 15.774 0.113 24.791 0.022
p for trend 0.003 0.041 0.005
Continuous (per 10 mm Hg increase of PP) 7.645 0.020 10.906 0.003
Male
Q1, <49.0 0.496 £ 0.042 Reference - Reference -
Q2, 49.0-53.9 0.498 £ 0.048 2.003 0.873 10.223 0.418
Q3, 54.0-58.9 0.500 £ 0.041 3.356 0.787 13.298 0.285
Q4, 59.0-65.4 0.516 £ 0.033 19.119 0.129 35.710 0.007
Q5, >65.5 0.528 £ 0.054 31.619 0.013 45.341 0.001
p for trend 0.005 <0.001
Continuous (per 10 mm Hg increase of PP) 11.723 0.006 17.276 <0.001
Female
Q1, <40.5 0.500 £ 0.050 Reference - Reference -
Q2, 40.5-43.4 0.490 £ 0.046 -9.815 0.443 -8.430 0.523
Q3, 43.5-46.9 0.482 £ 0.034 -17.708 0.180 -16.746 0.219
Q4, 47.0-52.4 0.498 £ 0.049 -1.875 0.887 -1.288 0.924
Q5, >52.5 0.500 £ 0.041 -0.417 0.975 3.436 0.804
p for trend 0.807 0.646
Continuous (per 10 mm Hg increase of PP) 1.814 0.722 3.609 0.518
IMT, intima—media thickness; SD, standard deviation; PP, pulse pressure.
"Adjusted for sex when analyzed for total participants.
TAdjusted for age, waist circumference, fasting plasma glucose, and total / high density lipoprotein cholesterol ratio.
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Table 4, Association between pulse pressure and carotid intima—media thickness (IMT) among adolescents in the

current study and previous studies

Pulse pressure

Carotid IMT Correlation coefficient

Study Sex Number -
Mean in mm Hg Age (yr) Mean in mm Hg Age (yr) (p-value)
Current study Total 249 52.0 17.8 0.50 17.8 0.197 (p=0.002)
0.143 (p=0.025)"
Jourdan et al.'® Total 247 54.6 10-20 0.39 10-20 0.34 (p<0.001)
) ) 8 Male 961 48.0 12-18 0.59 32
Raitakari et al. 0.125 (p<0.001)
Female 1,185 44.0 13 0.57 32
Vos et a.? Total 750 43.5 28.4 0.49 28.4 NA (p <0.05)

“Adjusted for sex.
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