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Table 1. Characteristics of study participants (N=257)

. Men(N=113) Women(N=144)
Variables
At age 16 At age 25 9-year change At age 16 At age 25 9-year change

Obesity indices

Body mass index, kg/m? 20.6+2.4 22.8+3.0 22£2.0 21.3+2.9 21.0+2.8 -0.3£2.1

Weight, kg 60.4+8.3 68.9+10.0 8.5+6.5 53.6+7.7 54.0+7.7 0.3£5.5

Waist hip ratio 0.78+0.04 0.87+0.03 0.09+0.04 0.72+0.06 0.87+0.05 0.15+0.06

Waist circumference, cm 70.9+6.1 84.0+6.4 13.1+54 66.5+6.4 81.5+6.3 14.9+6.3
Blood test

Total cholesterol, mg/dL 145.3+26.0 170.6+29.2 25.3+23.5 160.5+26.9 160.8+26.0 0.3£235

LDL cholesterol, mg/dL 79.0+23.2 98.4+25.5 19.4+224 93.8+24.1 88.1£22.1 -5.7+21.4

HDL cholesterol, mg/dL 42.7+8.9 53.6+10.6 10.9+9.3 45.8+9.9 61.3+12.1 15.6+10.3

Triglycerides, mg/dL 119.1463.8 116.3+65.4 -2.8+73.1 104.9+53.1 71.0£39.4 -33.9+51.6

Glucose, mg/dL 72.6+12.5 87.1+7.1 14.5+13.0 72.749.8 83.3+6.1 10.6+10.5
Blood pressure

Systolic blood pressure, mmHg 118.7+10.8 127.4+13.3 8.7+12.3 113.9+11.6 111.0+10.7 -3.0+9.7

Diastolic blood pressure, mmHg 73.8+7.9 73.3+8.5 -0.5+8.8 71.9+7.1 67.1+7.5 -4.7+8.2
Current Smoker, n(%) 11(9.7) 55(48.7) - 0(0) 14(9.7) -
Carotid intima-media thickness, mm - 0.685+0.077 - - 0.679+0.068 -

_12_
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Table 2. Correlations of carotid intima-media thickness at age 25 with variables

measured at age 16 and 25

IMT Measured at age 25

Men(N=113) Women(N=144)
Variables Correlation Correlation
. -value . p-value
coefficient coefficient
Obesity indices
Body mass index, kg/m? 0.348 <0.001 0.02942 0.726
Weight, kg 0.379 <0.001  0.07863 0.349
Waist hip ratio 0.317 <0.001  0.01600 0.849
Waist circumference, cm 0.398 <0.001 0.05224 0.534
Blood test
Total cholesterol, mg/dL 0.005 0.954 0.14344 0.086
At age 16 LDL cholesterol, mg/dL 0.005 0.961 0.10340 0.218
HDL cholesterol, mg/dL -0.090 0.344 0.10806 0.197
Triglycerides, mg/dL 0.102 0.282 0.02881 0.732
Glucose, mg/dL -0.022 0.819 -0.02266  0.788
Blood pressure
Systolic blood pressure, mmHg 0.076 0.424 0.08786 0.295
Diastolic blood pressure, mmHg 0.008 0.934 0.02341 0.781
Current smoke 0.069 0.470 - -
Obesity indices
Body mass index, kg/m? 0.279 0.003 0.07681  0.360
Weight, kg 0.325 <0.001 0.13059  0.119
Waist hip ratio 0.074 0.434 0.06139  0.465
Waist circumference, cm 0.228 0.015 0.13090  0.118
Blood test
Total cholesterol, mg/dL 0.151 0.111 0.08692 0.300
At age 25 LDL cholesterol, mg/dL 0.183 0.052 0.08333 0.321
HDL cholesterol, mg/dL -0.111 0.243  -0.00376 0.964
Triglycerides, mg/dL 0.087 0.362 0.07388 0.379
Glucose, mg/dL 0.075 0.428 0.09605 0.252
Blood pressure
Systolic blood pressure, mmHg 0.259 0.006 0.14037 0.093
Diastolic blood pressure, mmHg 0.080 0.400 0.04370 0.603
Current smoke 0.120 0.204 0.06786 0.419
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Table 3. Mean carotid intima-media thickness according to the quartiles of

obesity indices at age 16

IMT measured at age 25

Obesity indices

Quartile Men(N=113) Women(N=144)

at age 16 N Mean+SD P-value N Mean+SD P-value

1 29  0.648+0.068 36 0.686+0.078

2 27  0.684+0.060 36 0.671+0.067

3 2

Body mass index, kg/m 3 20 0.701+0.082 0.002 36 0.666+0.056 0.733

4 28 0.707+0.085 36 0.693+0.068

1 29  0.650+0.068 36 0.670+0.070

. 2 28 0.681+0.062 36 0.680+0.075
Weight, kg 3 28 06970080 9002 36 o6s0:0057 0411

4 28 0.712+0.086 36 0.684+0.071

1 28 0.671+0.058 36 0.679+0.070

. . . 2 28 0.673+0.083 36 0.691+0.078
Waist hip ratio 3 28 0689:0065 0090 36 06s5:0055 097

4 29  0.706+0.095 36 0.691+0.063

1 31 0.658+0.065 37 0.680+0.085

2 27  0.669+0.066 35 0.674+0.057

Wai i f <

aist circumference, cm 3 27 0.688:0.077 .001 36 0.669+0.056 0.568

4 28 0.727+0.084 36 0.692+0.071

Table 4. Multivariate analysis of the relationships between obesity indices at

age 16 and carotid intima-media thickness at age 25

IMT measured at age 25

Men(N=113) Women(N=144)
Obesity indices at age 16 " : :
egression Regression
P-value P-value
Coefficient Coefficient
Body mass index, kg/m? 0.01161 0.002 0.00026 0.895
Weight, kg 0.00365 <.001 0.00057 0.454
Waist hip ratio 0.64050 <.001 0.00675 0.948
Waist circumference, cm 0.00518 <.001 0.00035 0.701

All models were adjusted for systolic blood pressure at age 16.
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4. A7) HITE A X9 receiver operating characteristics

curve

Z27] 471 AsH WS FAL Srhek ¥ ¥4 e AAad7] AR E F
7] 93 ROC curve®EA S 3 A, dxtoA AAHFASE, AZF, /Il =
v, 32lEd <2 area under curvew Z+Zt 0.671(95% A1FFZF 0.565-0.778),
0.702(95% A1) F7F; 0.602-0.802), 0.651(95% 41 T-7; 0.533-0.770), 0.698(95% A1
=73k 0.590-0.807)°1 2131, Azl A AZFA S, AT, s2l/FdPel =dnl, 57
=89 area under curvexs Z}7Z} 0.547(95% 41 T-%1; 0.434-0.659), 0.578(95% 4l
277l 0472-0.684), 0.546(95% AT 0.439-0.653), 0.567(95% A3 T3
0.457-0.677)°1 o}, F4d7] FY BF AFol 7] 497 B9 HFH 749
719k M BE e AXEZE JUEiga gSe s, AZFAS, /98
o] Edlvl wolAtk. HA HIivts Yl e AR AF, AZZFAF FoAAA= Al

=, de/Fd"o] =dnl FolAE dH

o] I
T UF FAS M #E e Axde] FAFHA

_l_?l_
=7 B dFdA=

t}. (Figure 1)
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Figure 1. Receiver operating characteristics curve of obesity indices at age 16
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Abstract

The association between obesity in adolescence

and intima-media thickness in young adults

Lee, Yu Jung
Dept. of Public Health
The Graduate school

Yonsei University

(Supervised by Professor Chung Mo Nam, Ph.D.)

Obesity is an etiological cause of atherosclerosis. There are many
cross-sectional studies about the association between obesity and intima-media
thickness, a predictor of preclinical atherosclerosis but little prospective studies.
And there is not a prospective study in Korea. The objective of this study is
to investigate the association between obesity indices as weight, body mass
index, waist hip ratio, waist circumference in adolescence and intima-media
thickness in young adults.

This study analyzed the data from a population-based prospective cohort
study in Korea, known as the Kangwha Study. In this study, children who
were in the first grade in 1986 in Kangwha Country, Korea, have been
followed to measure their blood pressure annually through 2005. This study

analyzed the data in 1996 and 2005 and age of subjects was 16-year old in
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1996 and 25-year old in 2005. Subjects of this study were 113 men and 144
women who had the data on anthropometric, biological, and ultrasonic
variables. We did trend test to investigate increased mean carotid intima-media
thickness in young adults according to the quartiles of obesity indices in
adolescence. To investigate the association between obesity indices in
adolescence and intima-media thickness in young adults, we did multiple
regression test adjusted for systolic blood pressure in adolescence. We analysed
receiver operating characteristics curve to find better obesity index.
intima-media thickness was categorized two as top quartile and upper 3
quartiles. Area under curve was calculated. All analyses were stratified by sex.

Intima-media thickness in young adults was significantly increased according
to the quartiles of body mass index, weight, waist circumference in
adolescence, only men. But there was not a trend in women. In multiple
regression analysis, body mass index, weight, waist hip ratio, and waist
circumference in men were significantly associated with intima-media thickness
in young adults. (p-value <0.001, 0.002, <0.001, <0.001). But there was not
significant association in women. In receiver operating characteristics curve
analysis, weight, waist circumference, body mass index, waist hip ratio in
adolescence in order were associated with increased intima-media thickness in
young adults.

Body mass index, weight, waist hip ratio, and waist circumference in men
were significantly associated with intima-media thickness in young adults.
Weight, waist circumference in adolescence were associated with increased
intima-media thickness in young adults. This study suggested that obesity in

adolescence could be a risk factor of atherosclerosis in adulthood.
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