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165 8 158 fis1% PRARLEE HeS 623

AH RN 7 RERRHORECEY 5 ESayiREt

/x hn 7 F EPEY b2
AE YT 3B BT

Hey BESESRmE2E T — 22V TAZ T v ZEBRHOE Y A7 BEROEFROFE TN
Do

ik FRENBRFTRFOBRBEEY Y X — 0B\ T1991~ 1993 EOE RS+ %25
T, ZOH S FRBH L TEMRRZE & 22 L 71c40~59B s 19tAPLUT D 2 20
xtee A AERE LA, (1)1996~1908FED A X P o ZEGRRREFIBAZME L TA X
By ZIERBERE S EMETL PR AR F 4 TICBM L, &) ATERA#EL TR
BHLTWEES BHEREEER) 2RO, (2)1991~1993FED 3 U A7 EREHFEHE,100A
FRELT3YRAZERER S EHRETTIARNI T L TREBH L. 75V A&
kD3 VATERONZ—v I LI AZRY) v ZEBFERIERMB L RDT, OS5
JFAPCEDENZ—VBOREERREL L, RENF—FEFILERVTAZRY v
TEBRBORECHT ZHEEN T - FRHEBEERREZIIB L, i, AZFY v 7iE
EHOETTHITOINH (Body Mass Index 25kg/m? LA L), OmmE (RAEMME140 mmHg
LA b ¥ 2o i3 SRR HAMEE 90 mmHg LB % 723 REFRIORA), OFEERF (ZEREFFMEE110 mg/
dib b)), @M (Bal A7 0—1220 mg/dl LA L% 2= i3 rp bR 150 mg/dl LA E) @
4 SR -TIBEE LT,

R ARy ZERBREZCET AITIC VT, AZRY v ZIERFRIER 5 £R0&
Y 2 7 EROMEHRA R IEH > B NE > BME > ERFORTH -7, i, SVAY
ERFEECET ATICR T, AFRY v ZERBERERIIICH + S + 5 RB >
B + B FR T + F5 A MUETE > AT + B 0 + 0 A MUAE B > w5 e + JBR P + S BE mAE T O
T&H ot FIS LB LA L EBS RS LAY -] (5% EHEKR) dEmE+ R
7+ SR ETE A SR HE G L, BRRS + B IRLUE + BERIRTE AN 4.4 (2.9~6.9), NG+ VBRI +
B MEREA3.2 (2.1~4.9), [PiE+EMmE + SigMmEEREA2.1 (1.4~3.0) THH, 3YARY
BROLMIBENSENA 32— 3, T, BREMESEhLNAZ—/IZE A ZERY
v ZIEBERRBIERNE o 1,

B AR v 7ERROREICS 2 HREOMENRER SO, 3VRAZERREEFEOA R
RY o ZERBOREIZBSWTIEHORENKEVWEEZ LN,

Key words : A X1V o 7 fEMERE, IR, &EF

1 @ KB BIIRIE (LB ONA U R ZITT2 5 T &M
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DOREORENEREE 25 D 2 THIRE{LEE drome X', Kaplan®{Z & % “Deadly Quartet (3t

BEOFHREERBICHT OIS, BIRELIES DEHFZE) ", Matsuzawa? {Z £ B “Visceral Fat
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FEEF R EREER S R I BEREL
VEEBORIE L A2 RY v ZERFOBEIZ W
T, M, mmE, $RA, SiRMED3~4 U
AVERERBTAERENLFEELVEIZL
B, BMEGERBRIED A7 A3UEEEWD
MEHERTE O, ChEFFT, 200154
Ahb, MG, SME, BERE, BIEMED 4 Y
A7BERBFRRTAHAZR) v JHEBRBICH-S
Fw R L CH RRMIC & 5 kR 40
fEABtEE NI, BIIREE(LERBE D/ NS U R Y
DREFRR &S5 8E 0 CERIRELEREO K
FH T D LR TIN D, TO—H, AR
Vo ZEEREHIA A VR BLIC L —
DR EST A>T LE -7, HEFE
R, TR EINIRETHY, TV sUEO
B DFHHINAZMAS S Lo BB T HNE
BEHBH, LhL, AZRY) g ZERBOKEDS
FRFIIToEBIhTESL Y, N7 /o—
FIZLDERHOU X7 ERILERT L BEAHS
P LcBERABhi v, £OC, AHRET
i3, BRERRESEH T — 22 AVt A ZRY
v VEBRREEENRIC L A X R v 2 ER

HREFTORVA/EREREICETSLFOA
R F 4 TIBHER3 VAT BERGEEEL NS
L7 AZRY) w 7EEHOREEICHE TS/ A
N7 F 4 ThBE TG, A 2R ZERRO
FRAFICE 4 2 EHEMIRE 2 A7,

I ftRF %

MHNEEBREEFMORBEEL VY -5
1991~ 1998 EF DO EIARBRM 7 — 2 B IEL
7o. SEWREERZENL, B 1M, REAT LT
MEEDTITHNTEY, TLEIILE~90%TH
b RREHBIHE, mEAE, My,
TR, R lURBRETH S, ERHER
R aTMEERhTED, BHERRG, BFE3h
TWwighs, %70, MEOERE, BRI, 2
o/, BE (RERE, WRELS), KE (K
HRE, SKEE), EHH B2ALlE, 2090k
MEiT H5EBHOERE) OBRLBEAMBTING
AF L7, SRS 589,

1991~19935E B DEHIRRAE #5228 L /240~
59EL BB 785 AD DY, T 5 ERMMEIL T
EIRMSH A T2 LB W8 30ATHB, &

i H8E

LI, FFED 4 )27 EHE—D Body Mass In-
dex (BMI; A&/ RD23E), QMFE, @ZiE
frfmsE, QIFET (BolL xF7o—iL edttls
B OF#SEROh/AHESIMATHD, Th

LOFEHRAREOLEREME Uiz, FT1iTHEARE
Mo =L 7,

AP A ZRY o VIERBEREE X RI1C
L7z AR g ZIERBRIEE TO& Y Ay EH
FHIE LV P ARy 70 TR L{2)3 1)
A7 BEREEEEMRICL A AZRY v ZIERER
DFRIEWBYT 57O ANT 7 ¢ TizBHD 2 T
LHREND, A4 v 7ERROEHIL, H
KEMSHFBERERE OV 7 FERBEON
AFSA4/C8D, ORE#E (BMI 25 kg/m? LA
+) @OEmmE (WEPHMmE140 mmHg L %7
WHREAMAE9 mmHe A EE 7 REER DR
M), OBRFE (ZHEFMEE110mg/dli L E), @
HIEME &3V A5 11— 220 mg/dl A EE 7
I3 HERERA 150 mg/dl L) @ 4 &b w 7o 345
&L,

1. ARV VEGHRBERCET 8T

&3, ELAEAXREFLS, 1996~19984FE
T2 PbAXRY v ZERBORESEZ SN
7o (ENLETO 5 ERE A 2R o ZERET
) ThoAZRY o ZIERPERIERE T 5 45
DEY A7 EROBEERYEBONA S AL L
fro SHODEHE AR o 7 EEERESIE 5 45
ETUFAARTZF L FICBHFLT, FURAIE
Rk L THEEL TWA2ls ERER) %
K,

2. 3VRVERAFRFELCET BN

WEit, EREREMMS, 1991~19934FK
T—2hpb3 JAVERRA RSN/ ETH
03 YA BHEERAHLE 5 FHEO&EU A7 ERD
fFmaBoh/icL100AExE LA, ChEDH
3 UR7ERRESSFRETIOARI T 07
WKBHL T, ARy ZIERFORESTFX
oo BIZEMARMEEMEA LRV O 1 ) AT ER
*EHT 4+ ATEROEAVREREEH, AR
Uy ZIERBEOEFH LI LIRS L LRS54
BETE LI, BT/ AY—RICED 3 YR
JERONZ—/ T LI AZRY v FERERIER
IERMBAERDT, 97V I7FAMTEDEN
F—VEDOEEERHREL 2, BN —-FES

Fri16% 8 H15H



FrRL164E 8 158 #51% HAR/MEE #1885
x1 EEEHOEH
& K 40-495% 50-597%
(n=8,194) {n=17,566) (n=628)
i, W 44.2+3.4
Body Mass Index, kg/m? 23.322.7 23.3+£2.7 23.34£2.7
fiaken 2,034 25% 1,895  25% 159 25%
IEHAME, mmHg 126.7+15.8 126.5+15.8 129.1%15.7
PR IMmE, mmHg 79.8+10.1 79.7+10.1 81.3+£9.8
TS 2,065  25% 1,858  25% 207 33%
7RI AE, me/d! 95.2+17.9 94,9+17.5 99.0+£21.8
¥5 R 558 842 10% 740 10% 192 16%
oL AFa—Jb, mg/dl 189.1+32.8 189.0£32.8 191.2+33.3
HrbfERh, mg/dl 135.2+108.4 135.2+108.6 136.1+106.4
it ks 3,027 37% 2,770 37% 257 41%
) A7 EREEE® 0 3,327 40.6% 3,104 41.0% 223 25.5%
1 2,605 31.8% 2,417 31.9% 188 29.9%
2 1,529 18.7% 1,398 18.5% 131 20.9%
3 607 7.4% 538 7.1% 69 11.0%
4 126  1.5% 109 1.4% 17 2.7%
LU E YA 1,852 23% 1,679 2% 173 28%
Lyt 1,791 22% 1,645  22% 146 23%
%) 4,540  55% 4,231 56% 309 49%
#il H1 BT 1,395  19% 1,278 19% 117 21%
A2~5H 3,83  52% 3,558  52% 278 51%
e ALLLE 2,198  30% 2,047  30% 151  28%
ET T3 1,05¢  13% 978  13% 76 12%
Lich 7,108 87% 6,559 87% 550  88%
1991~ 1993 EED DI LR PMOXDEEDT —F HitL 1.
HER Ty tERFETARAREZOUEGZEDLT,
$ BEilE Body Mass Index 25 kg/m? LI B
25 FE R IR B MUFF 140 mmHg B ¥ 7= (3R HAINFES0 mmHg bl B & 7o i3 FRERIR A
BERIAR LR T 110 mg/di B E
Bl MEEEE T U AT 0 — 1220 me/d! LA b E A ik AREERER 150 me/d! LAk
s pEa, mmHL, BERE, ShEMiE
\ AR i3 = B3
WERWTAZRY v ZEERBEOREICE S 5 I W s

BAY—FHEBEEHEEBERERLC, Fin
(18%), BE (FEbiw, %>), KE (H1H
LAF, #2~58, #HepgLlt), i) (¥5, L
) D4 ERPHEETRIC L, Sbic, #/°
Z—ORREE LR N\ —FH» 5 Levin D
StEXoc kD EAF S ERENS L 95K EHKE
EE L7

HEr2f R ETid Statistical Analysis System (SAS
Version 8.2) & U 7z,

K ER T A 1B DEAHRORELYE
BLT, T—FOBERLEZE»D, F—FDIR
£ FITO BB B W TBERFHZ D L T2,

1. ASKRYw VEERRAECET IR

AZRY y ZIERBRESE4SAD A XK v
IIEBRBREROSER (P £ FiEREE) 1150.3
368 TH 5,

R 1k AZRY v ZIEEERREER S FHOE
2 EROBRFERERTHED, AFRY v VIR

BEZSAE 4RI O 5 OERTE T 5 ERIEIL TH Y

2 7 BEROMEERE RN > 55 M EE > & mE
SHERFOIRTH Y, BHH—FGho7e A7
Y v ZIEREERIE 5 FRIOR S b L TR
HLTWiEILIRfEA66%, MmigmiEN37%, &



626 #51% AEL

ARy ZERFRIERM S FROZV AR
HOBLMRFE (A 7R v FIERNBIEF148

X 1

-
bt 1123
=R N

gt 1)-}:11 3

-5 -4 - -2 -1 (]
AU BB R GRS S LOEN

MEEA352%, BERFN 1% TH -7,

2. 3VRVERAGREAEICETIEN

3 A EREEELIOADS Y A7 ERE
FROFER CPHLEERZE) 345.3+£3.45%T
BB, 3UATERD/Z— /3 IBHE + &l +
VERFREI8A (9%), O+ B IME + B8 M

ik e s FEH164E 8 A15H
649 A (59%), RO+ BERMB + Sl mER S

164 A (15%), BMIE+BEER 7 + oI5 miEBE A
1894 (17%) TdH 5,

F2K I VARIBERONR—VHOEMLEERL
Too DHEEDHTE XX REBE A HERY, WE, KB
KDOWTENZT—VHEHOFEES A LI, &l
FE+ ¥R + S lg UE R LB sl in <, 6
AU EOSKREEP D, FEEHL THBEHLEH
o To. ARG+ BERF + B MERIIREE LS
{, BRBEZENRALL, EHLTWBEHELE L
Foo FIME+ R + BIE MRS ERSE <,
786 ALLEOSBEEHE - T,

M 23 AZHRY v 7 EREEERIERMR TH 2,
SUAZBERER 1 FHEH, O 5 E£EE T5F£M%
BLTAZRY v ZIEGEFRIERIIIE + & ME
+ BERRIR B > BB + BEERAR + BB IE B > B +
e IILEE + B MUAERE > W ML + $E AR + Pl i
HOIRTHD, 7SV ITAEMLENR—
BOFEZEZDBDN, 3V ATERESR S E£EOD
FRRICEWTAZRY v ZIERFFERIEL TW
FLIRHE + FILE + BER R 6L A (622, BB
i+ BRI + BEMEER 220 A (47%), PR+

*®2 3YAZERFERAOREN
IV AZEROINF—
fERG+EIE  ER+ERE R+ Eﬁﬁ EEE[LEE +BER A
+HERM + B3R MiE + ESAR I + RIS MLE
(n=98) {n=649) {n= 164) (n=189)
i, B 45.7+3.7 45.1x£3.3 45.2+3.4 46.1+3.6 p<o.01t
Body Mass Index, kg/m? 26.6%+1.9 26.7+2.1 26.7t1.8 22.8+1.4
AN, mmHg 145.4+15.2 140.9+13.1 124.4+9.3 144.0£13.6
PhEEIMIE, mmHg 90.6+9.3 89.2+£8.4 79.1£7.1 90.0+7.9
ZeREIRFMEE, mg/d! 118.3+25.2 04,219.1 120.0+24.0 124.4+32.7
BalZF0—)U, mg/dl  180.7%26.7 208.7 % 32.2 216.4+32.9 212.6+36.4
R, me/d! 107.3£34.9 202.2+131.8 224.9+128.4 210.4£221.3
BE Rbi 26 27% 165 26% 29 18% 55 29%
R 37 38% 164 26% 4 27% 36 19%
%> 35 36% 314 49% 91 55% 96 51% P<0.01%
ki B\ HLUT 12 14% 89 15% 35 23% 26 14%
AE2~5H 61 69% 345 57% 82 54% 100 55%
#6aLlE 15 17% 168 28% 34 23% 57 31% P<0.05¢
WEE) 5 : 7% 64 10% 18 1% 19 10%
L7z 91 93% 582 90% 146 89% 170 90% P=0.8%

HFERPEH L HEREE B ARL FOE &Y EDT,
L &7
PO HBTICES



SERE16E 8 A15A

B2 3VRIBEREFEDAZRY v 7IERFIERE
diitfed

—_I::: BT RRMRAEE
k LLF 2% 1138 3 3 T4
—_— e
i —\_|v—\-— EX-RRMERDE
(A0

BA-XmE-MRX

Log rank test
p<0.001

1 H 1
ATRERAFHANHDFR

=M+ ESEMETENTIA- (34%), HIME + 5
BR+ERRmMIERF 332 A (17%), &i390ATH
2 f:o

BN — FEFL s Wi h G, Efé
B L KT LB A L o —F iR (95% 15
HEXE) e + BRI + E e mAERE & L REIC
LT, B+ EMmE+BRFBAENN4s (2.9~
6.9), BEW+EERM + B NEFFA3.2 (2.1~
4.9), IOH+EMIE + & OERH2.1 (1.4~
3.0) THolz, 3UAZBEROLELCIEHA S
EhAHNSF—AFE, i, HERBAGEEhS A
2= FEAZR v VIERHRERLE» -
foo BN —VORREIS LHENT— ML
HHINAEHTSEREE 5% EHKE) &
IR + B e + B AR ME R 5392 (14~37), B2
i+ BER I + BmBE MIERE AR 259 (20~54), AB#G
+ BRI + RER R RE A 232 (14~34) THo- 7o,

NV % 24

AP T, BRRESREZNT - 2T
AZRY o ZIERBEORIEICE ¥ 5 BF R &
ALl BRERKEHRHIRES OB V2%
T, BIREUHEREDORE DL A XY v 7iER
BHOBELRRAZ EPMLNTWE Y, KT
RERIEAMEOIE TV ARRETH LD
T, T /O —FIC L0 A XK v ZIERE
DFY A7 EROEFHOFE TR LI,

FRFRONE (FEAEH) ORFHIZOVWTE
1 EAWFAADORER L L 7o, FRIEEEM
BEZIERREVICINT, FREefHERC
L HRZTA A RRTMEA10.45, MR
EA8.1%, MPIEBEREN226.5%TH D, FH

#5108 HAEAEHE Hs=m 627

O RICBT DEIME, RIFMNE, BERBEOE
ERINOEMIDLEWA, FHROBCDHFFT
ROBEHEORNLBEL TWELELLNS, F
BRISHEEERATREBAT O L, 40~59%%
B OWERIIFI5%, EKERITHNT0%, FR12
FERRERHENC LNUE, 40~598F 0wz
EEMNH ML TRES 55) OEEI3H55%.,
HBEEESE BE3PLLE | FUERBTSHE)
DOEIEITK60Y, EEHFNRE GH2m, 3050 E
EET5E) OEEIHL% ThHD, FEAERI
B sBER, KBXRIIIhOLEMITTTEEL
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AN EPIDEMIOLOGICAL APPROACH TO THE
METABOLIC SYNDROME

Machi SUKA* and Katsumi YOSHIDA*

Key words : metabolic syndrome, obesity, epidemioclogy

Objective To investigate four risk factors for the metabolic syndrome.

Methods Using the health examination database of a Japanese company, 8,194 middle-aged male wor-
kers were assessed for the metabolic syndrome with reference to: @ obesity (body mass index =
25 kg/m?); @hypertension (>140/90 mmHg or taking antihypertensive drugs); (Ddiabetes
(fasting blood glucose> 110 mg/dl); and @hyperlipidemia (total cholesterol>220 mg/dl or
triglyceride > 150 mg/dl). (1) Those who had developed the metabolic syndrome (n=148) were
retrospectively followed for 5 years. Persistence rates for the four risk factors were calculated. (2)
Those who had three risk factors (n=1,100) were followed for 5 years to observe the develop-
ment of metabolic syndrome. The incidence rates from Kaplan-Mayer analysis were compared
among four different patterns for three risk factors. Adjusted hazard ratios (HRs) and their cor-
responding 95% confidence intervals {Cls) were calculated using the Cox’s proportional hazard
model.

Results (1) The highest persistence rate was found for obesity, followed by hyperlipidemia, hyperten-
sion, and diabetes. {2) After adjusting for age, smoking, drinking, and exercise, significantly
higher HRs (95% CIs) were found for those with obesity, hypertension, and diabetes (4.4; 2.9~
6.9), those with obesity, diabetes, and hyperlipidemia (3.2; 2.1~4.9), and those with obesity,
hypertension, and hyperlipidemia (2.1; 1.4~3.0), compared with those with hypertension, dia-
betes, and hyperlipidemia.

Conclusions Obesity may be the key to developing the metabolic syndrome in those who demonstrate

three risk factors.

* Department of Preventive Medicine, St. Marianna University School of Medicine
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Analysis of factors that influence body mass index from ages 3 to
6 years: A study based on the Toyama cohort study
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Background: The aim of the present study was to elucidate both environmental and behavioral factors that
influence body mass index (BMI, kg/m?) among Japanese children from ages 3-6.

Methods: In 1992 (at age 3) and 1995 (at age 6), 8170 6-year-old children (4176 boys and 3994 girls) were
surveyed using a questionnaire on both body build height and weight) and lifestyle. The correlation between
BMI for 3-year-olds and for 6-year-olds were analyzed. From the temporal changes of body build between age
3 and 6 years, we categorized children into four groups: group 1, normal at both age 3 years and 6 years
{normal/normal); group 2, overweight at age 3 years and normal at age 6 years (overweight/normal); group 3,
normal at age 3 years and overweight at age 6 years (normal/overweight); and group 4, overweight at both age
3 years and 6 years (overweight/overweight). The authors compared the four groups with each other according
to sex, concerning frequencies of children who matched the categories of environmental and behavioral
factors. Each factor was tested using the y? test. Overweight children were defined as those whose BMI value
was age-sex specific in the 90th percentile or more,

Results: A significant correlation was found between body builds for children aged 3 and 6 years in both
genders (boys, r=0.559, P <0.01; girls, r = 0.584, P <0.01). Significant factors associated with overweight
children were diet (eating rice, green tea, eggs, meat, but less breads and juice), rapid eating, short sleep
duration, early bedtime, long periods of television viewing, avoidance of physical activity, and frequent bowel
movement.

Discussion: Temporal changes in BMI from age 3 years to 6 years are significantly associated with both
environmental and behavioral factors at age 6 years. The results of this study may be useful for health
promotion programs designed to prevent obesity during the early stages of childhood.

children, cohort study, obesity, Toyama Birth Cohort study.

Obesity in childhood is becoming a major area of public
health interest, especially prevention of obesity in Japan.!?
Obese children may be at increased risk of becoming obese
adults, which is related to many acute and chronic medical
conditions in adulthood including hypertension, dyslipi-
demia, coronary heart disease, diabetes mellitus, gallbladder
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disease, respiratory disease, some types of cancer, gout, and
arthritis>* Also, because most attempts to achieve weight
loss during adulthood are unsuccessful, prevention of obesity
in youth continues to be the most practical strategy for
controlling obesity in adulthood.® Therefore, it is preferable
to eliminate factors influencing the development of obesity in
childhood in order to establish positive long-term lifestyle
modifications in early life.!” So far, few studies have
assessed the association between temporal changes of body
build and lifestyle factors during childhood, especially early
childhood.

In previous studies, we reported the factors contributing to
obesity in 3-year-old Japanese children through a case-



control analysis.”® The results indicated that the following
five factors were significantly associated with overweight
3-year-old Japanese children: person other than a mother
responsible for nursing the child, eating snacks irregularly,
short sleep duration, overweight father and mother. These
previous findings suggested that inherited factors as well as
acquired factors seemed to be associated with the
development of obesity in childhood.

In this study, we aimed to elucidate behavioral and environ-
mental factors influencing temporal changes in BMI from
ages 3-6 years using large cohort data from the Toyama
study, and to analyze in greater detail factors promoting
obesity in childhood.” In addition to well-known factors such
as dietary habits and physical activity, we collected data that
we considered to be potential contributors (time spent
watching television, particular psychological characteristics,
etc.). Furthermore, because we followed the same subjects as
in previous the longitudinal study, the present study might be
able to elucidate factors which increase the likelihood of
obesity during early childhood. Because the lifestyles of
children are well known to differ according to sex, in this
study we also attempted to elucidate factors stratified by sex.

Method
Subjects

Subjects were selected from the Toyama Birth Cohort Study
which was designed to investigate the lifestyle of children
born in the 1 year period between 2 April 1989 and { April
1990, in Toyama Prefecture, Japan® The first survey was
conducted in 1992; initial subjects consisted of 10177
children aged 3 years. Of those who received questionnaires,
9674 of the parents (95.1%) responded and anthropometric
measurements (height and weight) were undertaken. The
follow-up survey was conducted in 1996, when subjects were
in the first grade of elementary school (6 years of age).’*-t?
The following subjects were excluded from the analysis:
those who could not be traced at the follow-up survey stage
due to having moved from the area (615 children), and those
whose questionnaires and anthropometric measurements data
were not obtained properly (889 children). Therefore, 8170
eligible 6-year-old children (4176 boys and 3994 girls) par-
ticipated in this analysis. Informed consent was obtained
from all parents of participants.

Medical examination and questionnaire

The questionnaire was distributed through regional public
health centers on the day preceding the health checkup, and
anthropometrical measurements were conducted by trained
public health nurses, according to the protocol of the Law for
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the Health of Mothers and Children. Body mass index (BMI,
kg/m?) was used for evaluating the degree of overweight in
both 3- and 6-year-old age groups. The height and weight of

" the children were measured with the help of a stadiometer.

All children removed their shoes. Height measurements were
taken using a movable horizontal bar that noted to the nearest
0.1 cm. The recording of weight was noted to the nearest
100 g, while wearing only light indoor clothing. The stadio-
meter was checked for accuracy and the scales were cali-
brated before the examination. Overweight children were
defined as those with a BMI index and age-sex specific in the
90th percentile or more.'*'* To calculate BMI at birth year,
both height and weight at birth year was obtained from the
questionnaire, which was transcribed from the subject’s
Maternal and Child Health Handbook data.

The questionnaire was used to collect information on
behavioral and environmental factors of children, which
consists of a lifestyle survey of the children and the past
history of both parents and grandparents. Quality control was
done by a standardized protocol that specified exact
techniques for collecting and recording results. The following
lifestyle data were obtained: items related to meals
(regularity of breakfasts, eating breakfast with mother, eating
between meals, dinners, late-night meals, eating out, eating
speed), food items (rice, bread, milk, juice, green tea, eges,
meat, vegetables, soup, fruit, snack, soft drinks, confection-
ery, instant noodles, etc), itemns related to sleep (time of
waking, bedtime, duration of sleep), items related to bowel
movement (frequency of stool, regularity of stool time zone),
physical activities (physical exercise/playing outdoor),
physical club activities, duration of TV viewing, and temper-
amental disposition (enthusiastic, tantrums, competitive
spirit, sociable spirit, voluntary spirit}, and were compared
between the four groups. The questionnaire had been
pretested and checked for the reproducibility of lifestyle
variables at an interval of 3 months, and proportion of
agreement coefficients ranged from 0.50 to 0.83 and Kappa
coefficients ranged from 0.48 to 0.64. The questionnaire was
considered to have moderate to high reproducibility.

Study design

Temporary course of the children from birth year to 6 years
of age

For 8170 children (4176 boys, 3994 girls), we calculated the
mean and standard deviation (SD) of BMI (25th percentile,
median, 75th percentile, 90th percentile) by age groups at
birth year, age 3 years, and age 6 years. Stratified by sex, we
obtained scattered diagrams for BMI at 3 years and at
6 years. Furthermore, we analyzed the correlation between
BMI at 3 years and at 6 years, and tested the significance of
correlations using Pearson’s correlation coefficient statistics.
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Behavioral and environmental factors at 6 years associated
with temporal change of body build from age 3 years to age
6 years (four group comparisons)

In this study, one major objective was to elucidate the influence
of behavioral and environmental factors associated with temporal
changes in bedy build ages from 3 to 6 years. Therefore, we
categorized children into four groups derived from the
temporal changes of body build for both 3 years and 6 years,
as follows: group 1, normal both at 3 years and 6 years
(normal/normal); group 2, overweight at 3 years and normal
at 6 years {overweight/normal); group 3, normal at 3 years
and overweight at 6 years {normal/overweight); group 4, over-
weight both at 3 years and 6 years (overweight/overweight).

In addition, in order to elucidate factors according to sex,
we assessed four groups individually stratified by sex. We
compared the four groups with each other by sex concerning
frequencies of children who matched categories of environ-
mental and behavioral factors at 6years. Each four
frequencies of factors were tested using the ¥* test. However,
since in the multiple comparisons, attention must be paid
to the total number of comparisons, we showed precise
P-values in Tables and demonstrated the significance level
of both 0.05 (*) and 0.01% (**) as a guide. For variables
where there was a significant difference between the four
groups, pairwise comparisons were undertaken, using group I
{normal/normal) as comparison, to determinate source of the
difference.

Results

Temporary course of the children from birth year up to
6 years

Table 1 shows BMI (25 percentile, median, 75 percentile, 90
percentile) according to age and sex. In both genders, mean
BMI values increased from birth year to age 3 years, and
persisted to age 6 years. In every age group, mean BMI
values of boys were a little higher than that of girls. Figures 1
and 2 show scatter diagrams between BMI at 6 years and
BMI at 3 years. (Alpha numeric letters A to Z as individual
scatter points, means that ‘A’ represents one observation and
‘B’ represents two observations on the same scatter points,
ete.) Significant correlation was found between BMI for
3 years and that for 6 years in both genders (boys, r= 0.359,
P <0.001, girls, r= 0.584, P <0.001).

Behavioral and environmental factors at 6 years
associated with temporal change in body build from
ages 3-6 years (four group comparisons)

Table 2 shows factors at 6 years, which are associated
with temporal change in boy’s BMI from 3 to 6 years of age.

Table I Body mass index (BMI) and frequencies of obese children by age group and sex

Q3 0%

All (7 = 8170)
Q2

0l

mean + SD

90%

Girls (n = 3994)
mean + SD Q1 Q2 Q3

129+14
15813

156+1.8

90%

Boys (n = 4176)
Q2 Q3

Q1

mean = SD

Age
(years)

12.9 13.7 14.4
158 16.7 17.5

15.4

12.2
15.1

[29+14
159+13

12.8 13.6 144
15.8 16.6 17.4

12.1
15.0

12.9 137 14.5
15.9 16.7 17.6

122
15.2

13.0+14
160+1.3

16.5 17.9

4.6

157+1.9

153 16.5 17.8

14.5

15.5 16.5 18.0

14.6

158+ 19

QI, 25 percentile; Q2, median; Q3, 75th percentile; 90%, 90th percentile,
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Fig. 1 Scatter diagram of BMI at 3 years and BMI at 6 years in
boys. Note: alpha numeric letters A to Z as individual scatter
points means that ‘A’ represents one observation and ‘B” repre-
sents two observations on the same scatter points, etc. n= 4176;
r=0.559.

By comparing frequencies between the four groups,
significant factors found in boys were eating between meals,
rice, bread, juices, green tea, eggs/meets, eating speed,
duration of sleep, physical exercise, playing outside, physical
club activity, TV viewing on holiday, and prone to tantrums.
Pairwise comparisons of these variables that showed
significant positive associations with overweight at age
6 years, were eating between meals {group 3), rice (group 3,
4), breads (groups 3, 4), juices (groups 2, 3), green tea
(groups 3, 4), eggs/meats (groups 3, 4), eating speed (groups
2, 3, 4), duration of sleep (groups 2, 3, 4), physical exercise
{group 2, 4), playing outside (groups 2, 4), physical club
activity (group 3), TV viewing on holiday (group 4), and
prone to tantrums (groups 2, 4).

Table 3 shows factors at 6 years, which are associated
with temporal change in BMI of girls from 3 to 6 years. By
comparing frequencies between the four groups, significant
factors found in girls were breakfast, rice, breads, eggs/
meets, eating speed, bedtime, regularity of evacuation time,
TV viewing on weekdays and holidays, and voluntary.
Pairwise comparisons of these variables that showed
significant positive associations with overweight at age 6,
were breakfast (groups 2, 3), rice (groups 3, 4), breads
(groups 3, 4), eggs/meats (group 3), eating speed (groups 2,
3, 4), bedtime (group 3), regularity of evacuation time
{group 4), TV viewing on weekdays (group 4) and holidays
group 4), and voluntary spirit {group 2).
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Fig.2 Scatter diagram of BMI at 3 years and BMI at 6 years in
girls. Note: alpha numeric letters A to Z as individual scatter
points means that ‘A’ represents one observation and ‘B’ repre-
sents two observations on the same scatter points, etc.

Discussion

Education for preventing obesity requires the assessment of
risk factors. It is necessary to understand the relationship
between obesity in childhood and behavioral and environ-
mental factors influencing obesity.

Although dietary causes of obesity are complex and
poorly understood, few attempts have been made to identify
eating patterns. In this study, with regard to eating habits, we
found that Japanese style food, such as rice and green tea,
associated significantly with the overweight groups. Takada
et al. reported the amount of rice intake was positively
associated with the BMI of Japanese children at age 10, and
our results were consistent with their report.”” High rice
intake might be an early risk sign for future obesity.”
However, this might be due in part to other characteristics of
the Japanese diet, such as low intake of vegetables, juice, and
fruit, which contains a lot of dietary fiber known to associate
negatively with obesity.” In addition, this might be partly
explained by other confounders that would influence a
mother’s way of nursing or feeding, such as parental socio-
economic status or parental educational background. Further
investigations are needed to confirm whether a high intake of
rice can be directly associated with obesity or not.

High speed of eating was also significantly associated
with overweight groups in both genders. This finding is
consistent with previous studies.'®* There are several
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