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Lifestyle-related diseases in Okinawa school children
-Dyslipidemia, Obesity and metabolic syndrome-

Takao Ohta

Summary Cardiovascular disease (CVD) risk factors are associated with weight status and/or
insulin resistance. However, these associations are not fully understood in schoolchildren. In the
present study, we investigated the relationship between CVD risk factors and weight status, and the
effect of insulin resistance (IR) on these associations in schoolchildren who underwent screening for
lifestyle-related disease in Okinawa. Body mass index z-score (BMIz) was employed as an index of
weight status. Children with IIb and IV hyperlipidemia had significantly higher IR than those with
normolipidemia and Il a, even after correcting for BMIz. BMIz were linearly associated with
relative risks having adverse levels of all factors, except for glucose and low-density lipoprotein choles-
terol (LDL-C) in boys, and excluding glucose, LDL-C and adiponectin in girls. These associations
were weakened after adjustment for IR, but still significant in cases of blood pressure, uric acid and
CRP in boys and diastolic blood pressure, high-density lipoprotein cholesterol, uric acid and CRP in
girls. To prevent future development of CVD, it might be quite important for schoolchildren to

maintain BMIz within the normal range.

Key words: Body mass index z-score, Cardiovascular disease risk factors, Lifestyle-related diseases,
Dyslipidemia, Insulin resistance
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WaL27ar (mg/dl) L ICEMFE T OEMITEE TH o7z L
il 190-219 15.8% 22 L. OoBE e e CIidilm, JEREMICH S
2O >220 38% FRBLRENE R LTV (F4), 20k
LDL-T L A5 00 (mgldD) = BRE U£§E®%&M%&ﬁ@ﬁﬂ%ﬁm
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TR >140 45% —ATHESNTVWERADISY — VHLL T
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$ % BIZIXFCHLO S5 & T AT ) LB D %
#*2 FEOBEIFMAER & HECH
Normal Ia Ib v
Number (%) 688 (73 .3) 154 (16 4) 32(34) 65(69)
LDL-size 271 £00 271 £0.1 262 +09d 264 £+ 0.14
BMI 190 £02 208 +03d 236 =054 230 = 054
ApoB 67 £ 1 96 + 1d 110 + 3d 81 + 1d
ApoB/LDL-C 073 =000 068 + 000 080 =002 134 0484
Glucose 87 0 89 + 1 93 + 1d 89 + 1
Insulin 81 +03 110 £ 08¢ 203 +=20d 180 = 1.8d
HOMA-R 18 +0.1 25+02d 46 £ 054 40 +04d

BMI: Body Mass Index. Values are mean & SEM.
2, p<0.05, b p<0.01, ¢ p<0.001, 4; p<0.0001
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%3 N2 28 O S R M R & B R

Normal Da I'b v
Number (%) 227 (59.1) 84 (21.8) 28(72) 46 (119)
LDL-size 266 + 0.1 267 +0.1 262 £0.2d 26.1 £0.14
BMI 240 =02 240 +02 243 +04 248 + 042
ApoB 69 = 1 97 + 2d 111 £ 3d 84 + 2d
ApoB/LDL-C 073 £ 001 0.68 =001 0.80 =002 1.57 + 0.68¢
Glucose 91+ 0 92 *1 93 +t1 89+t 1
Insulin 146 06 162 + 1.1 223 £22d 222 +£22d
HOMA-R 33+0.1 37+03 51 £05d 50+ 05d

BMI: Body Mass Index. Values are mean == SEM.
a; p<0.05, b; p<0.01, ¢; p<0.001, 9; p<0.0001

4 ML 2 B O e B ILAE 2R & B Ry

Normal ITa I'v v

Number (%) 461 (832) 70 (12.6) 407 19 3.4)
LDL-size 274 +00 275+ 0.1 264 + 042 272+02
BMI 166 + 0.1 168 03 182 +07 184 £ 054
ApoB 66 £ 1 96 + 1d 107 + 7d 73 £ 2¢
ApoB/LDL-C 0.72 £ 000 069 £ 0014 0.830 £ 0.04¢ 0.78 £ 0.02d
Glucose 85 +0 84 1 93 £ 12 87 1
Insulin 47102 44+04 70 £2.1 7.1 £13b
HOMA-R 10+00 09+0.1 16 £05 15+032

BMI: Body Mass Index. Values are mean = SEM.
2; p<0.05, b; p<001, ¢ p<0.001, 4; p<0.0001

*5 FIRMHEERSIRIE (FCHL) OFWikiE (FEMRIRMAE 2B S 2 A 7EEE)

1. ObMEHMEL 295, Ta, VHOERHES L HES,
2. 7 R#&HB/LDL-C>10% 7-ldsmall dense LDL (LDL size<<25.5nm) OFEXFEHT %,
3CRWEMER 2 L AT TV IURE BRI 722 & RS IR IE % B < o
4. 5B EICTb, Ta, VEOWT N2 OERBROEIRMAENSFEL. KANEED
Ll b 14 TbE 2 Dal A HAET S,
D~HDFTXTEIM TS LT 205, D~3)DOATH HEZHIZBIT S
B HEEE L THELE X R,

6 PRGNS OLDLAL - A X

M AR (n=159) 27.12 #+ 0.07 (nm)

A5 R (n=157) 26.36 + 0.08 (nm) P<0.0001
JEMBE 2R (n=187) 27.41 #+ 0.07 (nm)

B2 (n= 83) 26.51 + 0.10 (nm) P<0.0001

RNz, FRIZ, WHROFEE TN % o 72 91 I 2 i Mg I (3 AR = B TN L T 7z
e, AFR) vy sy Fa—LEBHEhD (LDL-C>120 mg/dL) o L L. ZEGHEI
MRSV E DS EE LI ANETH 5, (LDL-C>140 mg/dL) Offix & % %#HEOKILIE
BLDL-CIEICBI LCid, £3., 41RLAL . FEEHTEVIERO LR L7, 2OZ R

— 304 —



S|

5. LDL-CIZIE T L5975 25, BEiHHEERE T
& R AL O BN GEfR) ARG L
TWBHFEENE VY, o T, FHELOELDL-
CIMLJE CIXFHS°FCHLO W] fEM: % WA IC 5 720
2D RIERHT S LEZ L Bbi/z, LDLOER
t,c;gwxamf HLDLALFH 4 X CTHa LT
BH, LDLRFH A Z133 6 IR TR IR
THBIPRTALL Tz, LDL-CE R4 D,
/NEFFLDL ([E£8<25.5nm) O HBUHE AR
BIRT195%, LR TI128%TH Y, FERHE
BD43%., TIRD22% I IA~AHEIHEINHFRD
5N 7z. F72LDLKF D/ FALICIZAE & 4t
1A v A) YRR R E G L TWwid, K
JHEIR B L RAR AR L C O LDL-CAS L&

B8R

0Odds Ratio

6 —
55 1 00SD ®10SD ®i5SD W20SD
5 -+
4.5
4 -
351
3
25
2
15 1
1
05
0

LDL-C ApoB HDL-C
M 1
SR

K o \$ o
0 W » &
AW (\s o
<) N 0”‘ wo
g
[ 2 S W OBMIZ & Tif H e 25

L S S )

wa&<T%UL® LR RS s N SN R ()
REVEDSE VDT, LDLEL T A4 XD~ —H —

L&%?*mumcm%%fw<;t%%ﬁm

DIREEHO DI IV EZEEbNS,

II. #ELADIEH & & HHE

RIEZELDAYRY) v 7y Fa—LD%
WrEESFEFR S NRRIZ, 28D OB T H L
S & BRI A > A CIRPUE. BRESREAE.
HILEL AT A%\, 712, FEHIC
%5 L EDOMEMIEL 2B L) THbL, FHL
W& ZDEMEDRELHMEICT 5720, FAE
(LI RR D B B A OBIRFELIE D

TR

0Odds Ratio

TG LDL-C ApoB  HDL-C

FEMOBMIZ L JFEEH OBFR  (NS: not significant)

ZIR

DOBIFR (NS: not significant, ZCVEDIEHH X [FI%%)

— 305 —



FEWRRARYHT Vol. 34, No 5(2011)

febEE - (I ESBP, LRI I EDBP,
LDL-C, apoB, TG, HDL-C, 7' )VI—X, A~
a2 ¥, HOMA-R, RER. 774 K47 F
V. HIEECRP) & Body Mass Index Z-score
(BMIZ) DA L7z, ZOKEHE, Mz
< &TOIEBIRBMIZE BE 2B ER L,
24 >3 21) v EHOMA-RIZBMIZ & % b i
WHIBg AR L7 (r=0.561~0.568, p<0.001),
FZC, WEEE 908~ ¥ A VL s
o=t YT A NWVUTF (774K L7 F >,
HDL-C) #8732 (FE&E or SFRM) fo
FRRE & BMIZO MR % 720 | 1ISRTHRIC,
JEE#H & OBM TIZ, LDL-CORE HH &
BMIZ & \ZHBIERED 5 N7 > 725 TG, apoB.

B8R

0dds Ratio

L A—o0sp

5 | "iosp

SBP DBP hCRP Uric
Acid

B3

BR

00SD ®19SD ®i15SD "™2.0SD

DBP

hCRP

HDL-CO EHAAEIZBMIZD AN LV F » X1
PR LICEELEEF o THEINL 72, MfE, A
Y2l v, HOMAR, 774 K47 F 2 &
BMIZDFF#EIE K 2 1R AR B & 2807
T4 KA F UV EBWT, BERHEIGED S
N7 4127 ¥, HOMA-ROBMIZOD I
1ZPED Ty AL OBEINEEEE TH - 720 M3 12
I, SEAECRP, JRER & BMIZORSE 7R L
720 WIROIGEIMLELIALCI3 A B 2 B % 52
D726 KIZHOMA-R CTHLE O KR & BMIZ
DM T IRET L7 M4 IRTHERICHE IR Cidm
JE. JREE. EIEEECRP, L JECI3JREE. HDL-C,
FIEEECRP, EIRMAME O REEAA A »
HHER LR OBMIZE AEARMBE AR LT

R

hCRP Uric Acid

SBP DBP

FHEMOBMIZ L IfE, hCRP, WREEE DFIFR (NS: not significant)

TR

Odds Ratio

il

Uric Acid HDL-C

hCRP DBP

HOMA-R## IF % DBMIZ & &35 R+ D 1%

— 306 —



/I VI S i

7 AEFERY w7y Fa— LA AiE

N FE i e UNGE P s
AR PAI B AL
a4} M = 85cm, PR =80 cm (/NFAETS em or BEPH/ & E=05)
F=90cm
ARG = 150 mg/dl rpPERRI = 120 mg/dl
or or
HDL-C < 40 mg/dl HDL-C < 40 mg/dl
ML = 130 = 85 mmHg I = 125 = 70 mmHg
ZERE R LA = 110 mg/dl 2B L = 100 mg/dl

PP+ 2 T H DL L TR

720 FOMOIBIEIZ A ¥ A1) VIRPUHER IER 12
HEZIWI Lz LLEOKED S IR0 &6k
FEIIEA Y A YIS Lo TiREDZ b DL
A VAN VIEPUEICEEL Wb OH B Z L
S M7 o 1o BRIC, ERBRILAE R HCRP
MEEIZAZKRY v 72y Fa—2s0BWFEHEC
bwnizd, FEROLMEREETE D720
(I3 B OB D 720 IS AL E
KT EBbhi,

V. Z2BEmEX Ry 72 FA—-L4

i, 7R AR SS T/ o x
R v 7Ty RO — LADOBWEESER S
720 COBWIEMEICESE, IFTH TONELE
WEHERRZZZFEOAIR) vy 72V F
O — L DEGEME LT, ZOkE, Iy
BIRT135%, KR TI2A%DIAZT K v o>
NO—2OFWEEIZEH LT, ¥R v
Ty RPE—LRTIEE) THWIRIZER, B
EHIIBMIZIZBEZ R L7z Sz UL, &
HCTIIEMHORENOEL R BEE, AFFY v
VA =R N B AN o S L
DIFIETIZ, A Y A VIRPUEAT A & R v 2
Yy Fo—sBTi <, BRTIICRPAAREIC
EEARL TV, T2, AEERZED LR
7S, TFARRZF L RIAS KR v 20 F
O— 2R TERMEZR L. AT AZ KR v
7 vy Fa = A TPHEFEN GG TH
55, FIEOWFEAERD S IXEHEM O 2 5 K
v 7y FE = AFE S ICEZ A LTS
MEGAE & L C OEBE LT L bz,

— 307

V. &5

IR TR R CH 5 & OFERRITA <,
BB R T L R 2 23T 5
E G IR OPHIRTH L, ZOHEBD
—DIZIEHF VIO RAEHOBE AR <. AL
WCEMEDR LW A EBbNEL, 2D
WA AU 2 T 2, BRI OB X
o Tnsb,

ik

1) Ohta T, Kiwaki K, Endo F, Umegashi H, Matsuda I:
Dyslipicemia in young Japanese children: its relation to
familial hypercholesterolemia and familial combined
hyperlipidemia. Pediatr Int, 44: 602-607, 2002.

2) Okada T, Myrata M, Yamauchi K, Harada K: New
criteria of normal serum lipid levels in Japanese
children. The nationwide study. Pediatr Int, 44: 596-601,
2002.

3) Asato Y, Katsuren K, Ohshiro T, Kikawa K,
Shimabukuro T, Ohta T: Relationship between lipid
abnormalities and insulin resistance in Japanese school
children. Arterioscler Thromb Vasc Biol, 26: 2781-
2786, 2006.

4) Carr MC, Brunzell JD: Abdominal obesity and dyslipi-
demia in the metabolic syndrome: importance of type 2
diabetes and familial combined hyperlipidemia in
coronary artery disease risk. J Clin Endocrinol Metan,
89: 2601-2607, 2004.

5) Shimabukuro T, Sunagawa M, Ohta T: Low-Density
Lipoprotein Particle Size and Its Regulatory Factors
in School Children. J Clin Endocrinol Metab, 89: 2923-
2927, 2004.



