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SOETHEPST-PEBEIAONE P72,
PO A F 5> TV A HFORAIT, BRER
(4.3% ) CTIIHEHEARERY (10.8% ) K04k,

£-7 BOBHE (TEORFEFBEEHRODIZOATTEI L)

BB ZRERERH AR5 B &t

AT TNSCE n=45 n=304 n=31 n=380
A %

(ALY 6(13.3) 67(22.0) 7(22.6) 80(21.1)
FE-BEE 26(57.8) 152(50.0) 18(58.1) 196(51.6)
LI T 27(60.0) — + —142(46.7) 13(41.9) 182(47.9)
BE-kh oY 15(33.3) 107(35.2) — * — 17(54.8) 139(36.6)
HBAOETFH 16(35.6) 107(35.2) 12(38.7) 135(35.5)
& 11(24.4) 77(25.3) 8(25.8) 96(25.3)
ZDih 0( 0.0) 11(_3.6) 1( 3.2) 12( 3.2)

+p<0.1, *:p<0.05
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TEHfh : NEOEIEE 54 728400

AEEE (22.6% ) Tl h -7 (p<0.1).

=oliza P AT 4y 2R T -7z, #K-12

5) BB OM A Bk % & 7z Bt oGt &, BTICHWEZERB LU 73 -—BTh

(#-12, -13, -14)

5. fRITORER, BAEFCIIYREMHE

1)~4) THEGBEEN AL W-EN % b IZRRBBPADF v XWH3.56 L@ -7 (p<
(2, BEEOHAERR% &0 7B 2 BET 4 5 0.01). 7, HIRTIRAM S 2HAEDF v X

*=-8 AHE
BREH ZRERTH BEREE 8t
BEZERLHE n=46 n=307 n=31 n=384
AN %
BgL 43(14.1) 13(41.9) 56(14.7)
BEUVTAHL 46(100.0) 262(85.9) 18(58.1) 623(85.3)
*k ———-———I — *okk

BB QEIEE n=46 n=305 n=31 n=382
BRARS 45(97.8) 295(79.9) 29(93.5) 369(96.6)
3-5[H/58 1( 2.2) 9( 3.0) 2( 6.5) 12( 3.1)
1-2[E1/:8 1( 0.3) 1( 0.3)

HBEZ—HBICBRA AN EHEE) n=46 n=307 n=31 n=384
AN (22—« =36(11.7) 3( 9.7) 40(10.4)
HAR 1 2.2) 13( 4.2) 1( 3.2) 15( 3.9)
HA 5(10.9) 22( 7.2) 2( 6.5) 29( 7.6)
R 18(39.1) 104(33.9) 13(41.9) 135(35.2)
B 32(69.6) 201(65.5) 24(77.4) 257(66.9)
[ok 37 34(73.9) 243(79.2)— w — 17(54.8) 294(76.6)
ZDith 0( 0.0) 2( 0.7 0( 0.0) 2(_0.5)

HEOAR EHEE) n=46 n=307 n=31 n=384
B ClFA 41(89.1)= « =232(75.6) 22(71.0) 295(76.8)

Y, 41(89.1) 256(83.4) — + — 19(61.3) 316(82.3)
FH OB-A-A-ATASR 37(80.4) 247(80.5) 25(80.6) 309(80.5)
BlE B 18(39.1) 121(39.4) 11(35.5) 150(39.1)
. HET 27(58.7)— +—129(42.0) 13(41.9) 169(44.0)
43, 23(50.0) 221(72.0) — + —16(51.6) 270(70.3)
BR 13(28.3) 58(18.9) 8(25.8) 79(20.6)
1-b—- L% 3( 6.5) 18( 5.9) 2( 6.5) 23( 6.0)
$a1—2 4( 8.7) 36(11.7) 3 97 43(11.2)
ZDith 15(32.6) 85(27.7) 12(38.7) 112(29.2)
FEAERL 4( 8.7) 22( 7.2) 2(_6.5) 28( 7.3)

AREHORBIENIEE n=42 n=299 n=30 n=371
2E|/BElE 14(33.3) 94(31.4) 14(46.7) 123(33.2)
1E/BUTF 28(66.7) 205(68.6) 16(53.3) 248(66.8)

L,

RH ORIERROMERIM n=45 n=279 n=28 n=352
RE-TLVS 21(46.7) 88(31.5) 11(39.3) 120(34.1)
BIz&->TES 24(53.3) 191(68.5) 17(60.7) 232(65.9)

e

SRE—HICBRNDHAN @EHEE) n=46 n=307 n=31 n=384
AR 5(10.9) 28( 9.1) 4(12.9) 37( 9.6)
#HE 13(28.3)— sx— 41(13.4) 6(19.4) 60(15.6)
& 23(50.0) 156(50.8) 15(48.4) 194(50.5)
153 45(97.8) 299(97.4) 30(96.8) 374(97.4)
5 btk 41(89.1) 275(89.6) — +— 22(71.0) 338(88.0)
KA 3( 1.0) 3( 08)
ZDith 7( 2.3) 7( 1.8)

B-EBNERTOHE n=41 n=290 n=30 n=361
ER) 5(12.2) 57(19.7) 2( 6.7) 64(17.7)
LA 36(87.8) 233(80.3) — + — 28(93.3) 297(82.3)

+:p<0.1, *:p<0.05, **:p<0.01, ***:p<0.001
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BEHA

#-9 EHBR
BHEH TREKRER ook &5t
SEAEEET LD n=46 n=299 n=29 n=298
A %
F<KTB 37(80.4) 239(79.9) 22(75.9) 298(79.7)
HEYLEL 9(19.6) 60(20.1) 7(24.1) 76(20.3)

JEBENST (A n=46 n=302 n=31 n=379
A2TLV% 14(30.4) 134(44.4) 14(45.2) 162(42.7)
A2 TLMELY 32(69.6) 168(55.6) 17(54.8) 217(57.3)

ZTDEHEK n=14 n=130 n=12 n=156
BEiz2~38LE 3(21.4) 30(23.1) 5(41.7) 38(24.4)
BICTEUT 11(78.6) 100(76.9) 7(58.3) 118(75.6)

18 DB n=12 n=124 n=13 n=149
1 BRI AR S 5(41.7) 29(23.4) 34(22.8)
1ERLLE 7(58.3) 95(76.6) 13(100.0) 115(77.2)

Ly
+p<0.1
x£-10 k- FEEFROBI LA
BAhEH ERAEH AR i EE &5t
T RERR B n=45 n=306 n=30 n=381
A %
~oFsM A& 30(66.7) 245(80.1) 28(93.3) 303(79.5)
1085 & ~ 15(33.3) 61(19.9) 2 6.7) 78(20.5)
L % +

R n=45 n=304 n=30 n=379
~6HF& 18(40.0) 143(47.0) 16(53.3) 177(46.7)
TEEE ~ 27(60.0) 161(53.0) 14(46.7) 202(53.3)

T n=43 n=298 n=38 n=369

OFFRI] 16(37.2) 80(26.8) 10(35.7) 106(28.7)

OB & 21(48.8) 199(66.8) 16(57.1) 236(64.0)

10B & 6(14.0) 19( 6.4) 20 7.1) 27( 1.3)
[

B-H\E n=46 n=307 n=31 n=384
LT3 29(63.0) 242(78.8) 24(77.4) 295(76.8)
LTLVELY 17(37.0) 65(21.2) 7(22.6) 89(23.2)

L 4

B-BNEQEE n=29 n=241 n=23 n=293
Biz1~2H 23(79.3) 176(73.0) 14(60.9) 213(72.7)
BIz3~6H 6(20.7) 65(27.0) 9(39.1) 80(27.3)

+p<0.1, *:p<0.05

F£-11 PeEOEE - HEE
BAEH TEKEHR il &5t
HEEDIEE n=46 n=307 n=31 n=384
A %
HER1EULE 33(71.7) 245(79.8) 24(77.4) 302(78.6)
28(Z1ELLT 13(28.3) 62(20.2) 7(22.6) 82(21.4)

HHE DFRE n=46 n=306 n=31 n=383
REL-TS 2( 4.3) 33(10.8) 7(22.6) 42(11.0)
FELN=LY, NSNS 44(95.7) 273(89.2) 24(77.4) 341(89.0)

L +

+:p<0.1
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PaEfE  NRORE L A T 224V

BR~DREE BEMHA

%£-12 OP2AT 4 9 2ERGHIZHNIA4 72240 - BIEEREO 53 ——&

BEDEE 0 - BELTAL 1 BAW
BiBE—HEICBRBANKAET 0 HME—HIBRS 1 KA
HBEZ—RBICBNDA-RBmk 0 - —#TEAL 1 —f
HAENR-CTA 0 - #HL 1 HY
BHEBRNE-/Y 0 %L 1 %HY
HERNAE -#Tit 0 - %L 1 &Y
BHERA-45 0L 1 HY
MBDHEE ({KH) 0 1B1ELT 1. 182 E
MERMORE(RB) 0 - Bizk>TES 1 REI>TWLS
YBRE—EBIZBRDSA-1EE 0 - —#ETIEAL 1 —#
REDER 0 -+ AL 1 BR3
BENERDHME 0 - LigL» 1 9%
BEE D B5RE 0 - V=L SIS 1 RESTLVS
BROIEEERE 0 - E3-5ELT 1 BEHBR3
Na-A' =20 - 910 -ZEDOEBEUEE 0 - E3-5ELTF 1 BEAER?
ANFOEREE 0 - B3—5EKUTF 1 S8HAERS
BFy- oMo EREE 0 - iB3-5ELLTF 1 B#EARS
L& DOIERSEE 0 - F3—B5ELLTF 1 B8RARS
FLyvudRAA-ANa-DEESEE 0 - B3-SEUT 1 5RERS
FEER 0 - OBFHi 1 OBR 2 - 10858
S RRAR A5 AT 0 - ~OBsMA 1 10BME~
BEE-SEIR 0 HH-/N—~~BE 1 EEXH
k31| 0---8 1 &

%-13 BRELIATZAXAANEOREE (P 2T 4 v 2 AR

HBEH =R T (0:14(BMIC18,1:BMIK14) DAy X L (95%1E $E X )

HRE—RITRDA

HENE—RITERD 1.00

AN 36 (04— 292)
HERAE

SlRALL 1.00

HY 162 *(147— 558)
AFHEL 1.00
HY 129 ( 54— 3.08)

MERMOBRAIEJLR)

BIC&-T:ES 1.00

RESTND 193 ( 87— 431)
ABRE—HICERDA

HBLERLN 1.00

HEBLERS 356 » (1.47— 860)
BENERPRE

LARby 1.00

ER-) 99  ( 34— 294)
Bl ot OOEREE

E3—5ELTF 1.00

&£08 158 ( 59— 4.18)
L& DERSEE

B3—5ELT 1.00

&0 181 ( 67— 489)
HEEZ

ORI 1.00

OR & 152 ( 32— 7.16)
1084 241 ( 57—10.15)
IR AR AR

~ORf & 1.00

1085 & ~ 205 ( 83— 506)
BE %

BEH-N-F-BE 1.00

HETIR 80 ( 35— 1.81)
k)]

2] 1.00

=S 94 ( 42— 209)

*:p<0.05, **:p<0.01
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Ha1.62 TEEENAON (p<0.05) (%&- (#%&-14).

13 ). AEmAE CIIEAR & Wik —REIcBNS 4. 547 ZFZANOERIZET 2KE
BADK v ZAHA30.2 (p<0.01), FARKIZEAR TS 1) EOERE (R ) (%-15)
VERNLLGAN0.26 (p<0.01) LK<, BF INLBED 5 4 7 2 8 4 LT3 & DA HHE
ABERBZHEENPRAEVDOEE2.4528<L (p< BEAIHE IZ2DW\WT, Spearman DR B RE Z
0.1), ThoDEROHEDKE ARSI N kDGR, 1FLALOEA THEELMHEBEARL

£-14 HEHEIATAAANEOBE (0P 2T 4 v 7 ETLEVRIH)
HERETH =R (0:14<BMI <18, 1:BMD18) DA v Xtk (95%{S $EREH)

BEDEE
BRULTHEL 1.00
BEwn 245+ (.87—6.89)
HBE—RICBRBA
RpiHkE B AL 1.00
RBMkEBERS 20 % (07— 55)
HEAR
AVZA{% 1.00
HY 26 (09— .71)
H230 1.00
HY 51 (.19—136)
FIROHEE (kA)
181BLETF 1.00
1B2EMUE 1.98 (77— 5.14)
BEDER
BARIEN 1.00
BR% .10 (16— 3.05)
BEVWERTRE
Lz 1.00
EE) 37 (08— 1.80)
BHE DR
=AY ANIAS VAL 1.00
REHLTLVS 2.76 (.80—952)
SO IEESARE
B3—5EILUT 1.00
#A .99 (36— 2.73)
Ny~ =2y - EDEREE
BE3—s5MELT 1.00
&8 .70 (19— 255)
ANEOEIEE
B3—5MELT 1.00
#H 1.61 (42— 6.26)
BIFm- ot OEREE
E3—-5M@ET 1.00
&#H 2.10 (.61—17.22)
L&SDEEEE
BA3—5MELT 1.00
#A .66 (21— 204)
MLybuh - v33-RT N 4-DEIEE
B3—5EILT 1.00
8 .61 (.20—1.87)
53
2E-n-b-gE 1.00
BHEITH .64 (24— 1.70)
51
8 1.00
x 1.37 (51— 3.73)

+p<0.1, *x:p<0.01



TR RED D O A BER T HEHE

BR~DREE BEMHA

86 T NREOEEE T4 T AX 4L

TED, NEDTA 7224 LOMEHMIZ, 3K
B 55 TIZZDRMIEN AL, Mkl T\ 53F
MNENZ L6 NITE ST,

2) BRI (BRI & DRI )

OHAEDHAEL —FHIZBRTVBE AL DORHE
(%-16)

[ZIHA]ZBRTVBHEAEE[ARADA] T
BRBGHIHEL, [#] EBERTWBIHEAI
Eh o1, 1, [AZH] #8ATHSEIAIZ
[AZITRE) &, T4FL TR A—HIZANRT
WBBAITE L, FIBONFITRITBENS KA
DEFELBEY D B Z AR E N,

O H DO EEFR OFRINM: & RO, [F/E
Kk (%£-17)

% 7=, tKHORAERROMRAIM & BERO M ER
RBRLOBETARZEZS, [RESTWHE]ED
HAE, BN TEHEER] OBAICEL, [H
B BARELTOWABAIIE» 572,

%£.15 3EBEE/NMEOS 4 7244 NLOBEE
HERE HEE

EBREEE 0.178 Kok
HEEZ—HIIEND
HR 0.309
HE 0.273 +
R 0.238 *ok
B 0.066 +
b BB i gk
SNBORKE 0.463 sofok
MR OEE ((kR) 0.176 ok
FEEMWAR) 0.213 sokok
BRIFEORME 0.061
BMOENERE
k] 0.322 KoKk
43, 0.395 sokok
k] 0.101 +
y: ] 0.252 Kook
KE-KEHG 0.419 otk
R 0415 sokok
= 245 R RS B 1 0.125 *
2 PR B 0.194 ook
L2 BFRS 0.266 ok
BEDEH 0.411 Tk
PR R DA Bt 0.300 ok
Spearman DIEHLABIFREL

+:p<0.10,%: p<0.05 #* : p<0.01 F**: p<0.001

%-16 HIEOARL —FHIZENS AL OB E
HEORE
clFA N HET FEL
—RCERZK @EEE)
EANDH -0.035 0.069 -0.079 0.016
AR 0.015 -0.118 * -0.016 0.013
Hg 0.017 -0.100 + 0.025 -0.030
R 0.068 -0.130 * 0.193 *kx 0.120 *
B 0.099 + 0.022 0.222 *%% 0.052
R 0.075 -0.015 0.020 0.004
Z0ih -0.046 0.034 -0.064 0.047
Pearson DIREARBGREL  +p<0.1, *p<0.05, *k*:p<0.001
*.17 FAERROHBME ((KH ) EBHOBE, HEBORE & OB
KB ORI & i
RE-STCLD_ HISE-TED &t
BE OB E n=118 n=224 n=342
A %
HE 7( 5.9) 32(14.3) 39(11.4)
IR—k 17(14.4) 42(18.8) 59(17.3)
BE% 12(10.2) 17( 7.6) 29( 8.5)
BEITIR 82(69.5) 133(59.4) 215(62.9)
o+
HEDER n=119 n=232 n=351
HY 39(32.8) 48(20.7) 87(24.8)
zL 80(67.2) 184(79.3) 264(75.2)
* .|

+p<0.1, *:p<0.05
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Original Paper

Summary

Examination of the relationship between body mass index and
lifestyle among children
—A follow-up study of 3-and 6-year-old children in the urban area——

Purpose . Based on the results of a cohort study conducted in Tachikawa City, Tokyo
in 1992 on 3-year-old children and the follow-up study in 1996 on 6-year-old children, we
performed this study to clarify the characteristics of health status and lifestyle. We exam-
ined the relationship between changes over time and social factors in children who
were underweight or overweight when entering the first grade of elementary school to
obtain information to prevent lifestyle related disease.

Subjects : The first study was conducted in 1992 using 1286 3-year-old children in
Tachikawa City, Tokyo who received a regular health checkup at the Tachikawa Health
Center. Of these subjects, 1148 ( 89.3% ) responded. The follow-up study was con-
ducted on 1360 6-year-old children who entered elementary school in Tachikawa and
other cities in 1996. Of these subjects, 591 (40.5% ) responded. Our analysis was based
on 384 children for whom data on height and weight were available and who responded to
both studies.

Methods : We calculated the body mass index ( BMI ) from heights and weights mea-
sured at the time of both studies and examined the relationship between BMI measured
at ages 3 and 6. The children were divided into three groups based on BMI : the under-
weight group ( BMI less than 14 ) , the normal weight group ( BMI from 14 to less than
18 ), and the overweight group ( BMI of 18 or more ). We studied the relationship be-
tween lifestyle and social factors based on the parents’ responses to the questionnaire on
health and lifestyle and assessed the relationship between the lifestyles of children at ages
3 and 6.

Results : (1) There were 31 children ( 8.1% ) in the overweight group and 46 children
(12.0% ) in the underweight group among children entering the first grade of ele-
mentary school, The correlation between BMI at ages 3 and 6 was very high. However,
both percentages of the groups increased from 5.7% to 8.1% in the overweight group
and from 2.3% to 12.0% in the underweight group during the 3-year interval. (2 ) Few
underweight children evaluated their health status as “very good” compared with over-
weight children. Moreover, compared to the normal group, more children in the over-
weight group ate at a fast speed, ate breakfast alone, did not have bread or milk at break-
fast, and did not have snacks at a set time. The percentage of children who were an only-
child or who did not have a father was higher in the overweight group. Not many children
in the underweight group had breakfast by themselves but many had a traditional
Japanese breakfast of rice and miso soup, had dinner with their grandmothers, slept long-
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er, and went to sleep later. Children in the underweight group tended not to have
grandmothers who lived with them or not to have mothers who were full-time house-
wives. (3 ) The correlation between lifestyle at ages 3 and 6 was very high. Further-
more, correlations were observed among contents of breakfast, eating with others,
eating time of snacks, living arrangement with grandmothers and work status of moth-
ers.

Conclusions : The percentages of children who were either underweight or over-
weight upon entering elementary school were higher than those in the 3-year-old chil-
dren. However, a strong correlation between BMI at ages 3 and 6 and lifestyles at ages
3 and 6 was observed. These results suggest that intervention in this period may be ef-
fective to establish a healthy lifestyle for children. Moreover, intervention must be con-
sidered depending on whether or not the grandmother lives with the children or if the
mother stays at home. Since more than 10% of first grades were underweight, special
characteristics related to health status, lifestyle and social factors in underweight chil-
dren should be further examined. The relationship between the health status and life-
style of underweight children should be evaluated over the long-term.

Key words : overweight children, underweight children, body mass index,
lifestyle, cohort study
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