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ABSTRACT

Background: Lower birth weight (BW) is associated with increased chronic disease risk later in life. Previous studies suggest
that this may be mediated principally via physical activity (PA). However, the association between BW and PA in children has
not been clarified. The purpose of this study was to examine the association between BW and PA in school-aged children in
Japan.

Methods: Participants were children from a prospective birth cohort study (Project Koshu) who were born from 1996 through
2002 in rural Japan. BWs were obtained from the Maternal and Child Health Handbook. Data on PA during childhood were
collected using a self-reported questionnaire when participants were 9-15 years of age in July 201 1. Analysis of covariance was
used to evaluate exercise duration; Poisson regression analysis was used to evaluate if the recommended PA amount was met.

Results: Data from 657 children (boys: 54.8%, follow-up rate: 77.6%) were analyzed. Compared with the normal BW group,
only girls in the low-BW group had significantly lower PA level (normal BW, 11.4 [standard error, 1.0] hours/week; low BW,
5.8 [standard error, 3.6] hours/week, P = 0.010), and were more likely to not meet the recommended PA level (prevalence ratio
1.57; 95% CI, 1.14-2.16).

Conclusion: Low BW was associated with a lower PA level in school-aged girls but not boys. Earlier consideration of BW may
be an important public health strategy to prevent physical inactivity in school-aged girls.

Key words: birth weight: physical activity: school-aged children

Copyright © 2018 Mitsuya Yamakita et al. This is an open access article distributed under the terms of Creative Commeons Auribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original auther and source are credited.

exercise for less than 420min per week, not including that in

INTRODUCTION physical education classes.”® Hence, the majority of Japanese

Daisuke Ando, Zentaro Yamagata: Sex

Physical activity (PA) is one of the most important contributors to
maintaining optimal health, and considerable evidence suggests
that sufficient PA has the potential to prevent numerous diseases
and provide health benefits to people of all ages.'™ Studies
suggest that school-age PA influences adult PA and health status
in later life.>® PA promotion may be effective if initiated in
childhood or carlier in life.

However, globally, 81% of school-going children and
adolescents aged 11-17 years do not meet the recommended
guideline” of at least 60 minutes of moderate-to-vigorous PA
daily.! Among Japancse children, no representative data is
available on whether PA levels are being met according to the
official national PA guidelines.'™!'" According to the Japan sports
agency survey, which assessed adequacy of PA based on other
criteria (420 min/week), 44.3% of boys and 67.3% of girls in Sth
grade (aged 10-11 years) and 15.8% of boys and 39.5% of girls
in the second year of junior high (aged 13-14 years) engaged in

school-aged children do not achieve PA recommendations,
Therefore, w develop effective public strategies promoting PA
in children and adolescents, a better understanding of its intrinsic
and extrinsic determinants is required. To date, a broad range
of factors has been investigated, including interpersonal,
demographic, biological, psychological, social, culural, and
environmental factors.'*'® In addition, recently, it has been
suggested that birth weight (BW) is associated with PA later in
life." ' Numerous epidemiological studies substantiated a close
association between low BW and an increased risk of chronic
diseases.™* A meta-analysis suggested a lower probability of
undertaking leisure-time PA in adolescent and adults with a low
or high BW.> which indicated that the association between BW
and higher risk of metabolic diseases in adulthood could partly be
explained by lower rates of PA in childhood.'** Meanwhile, not
all studies have consistently confirmed the association between
BW and PA among children and adolescents.> Moreover, 1o the

Address for correspondence. Mitsuya  Yamakita, College of Liberal Ans and Sciences, Kitasato University, Sagamihara, Kanagawa, Japan (c-mail:

yamakita @kitasato-u.ac.jp).
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SHICHAELERZG L Lz, B EHEIVIEBOEREZ, 16 4 A, 3mOF DS
FEORIRZE L 0 ROAIEBIEOFBHREZ AT L, 5 i ik, M2ECTEgigcn
2T FEOKEFEEDOTER I/ NEMRBENZ R 2 MY L, FEEEENEDNDNE
MERREINTHE LTz, ZOHERREET 7 ML E LTI 6 » HB XU 3 RRFDOAETE
HIE & ORE A M LT,

RS R] JIIRICHIA L7z 1774 A0 5 6| 5L £ CIBIFAlRE Td o 72 1385 A
(78.0%) ZfAMTxige L Uiz, bl CRERENEONIILIT 242 A (17.5%) T
botlze ZOHH, 156 » AR EBHEL TWERFIE, B (v X (OR): 2.2, 95%
fEHEIXR] (CI) :1.4-3.5), MEARAER O RERFIARG (OR: 8.3, 95%CI : 3.4 -20.3) T, 3
M CIE, BFOMNADHY (0R: 1.9, 95%CT : 1.3-3.0) EBIHAZFROI, SRR IEIR
ROMENR DA 7 & DO REITFE O 727 o 72,

&
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[Z£2] 5IFIC R EREENGEDNRICB VTR, 156 » AR CHEIROMEE, 3T
IRFOMBEEZINZ TV Z NI N, BEBERENERCEFOMEEZ W AF L
FTIWATREMEN . —IREM O A adR— b L EAIT Bz,
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F 21 MEFHEFR. 201846 A 2H~24H. EfAXE (RR)
Sl S, REEAHE, EERE, UERE HAREX WUWERAKH: FELORR—Y
EBEEEIL LEROREE : 1R

T EHOAR—{EE) & SEIET UAE OBSE - BT

bR 1 ARl 2, PERRIEER 20 BKILAE 2 SARFERS, ILIRAAKEA 2
EELREE, 2IIBERAE, 3 EMER R

[F55 - BAY] e LBIEE, BEORIRICE bR TARRLIREZ L E2HRBILICT S
BYETH Y, EE-OBEE, K OX Y o 7K EERCABRAEE T2V ARG SN T
W5, T, JEIEIE LI & SIRTEB OBE b RE S TR Y, BRI LB SiRE T
RIEENRFE DN 2 ERHE SN TS, LLRR D, b OWEITENDOEANDE
KEEZ R L2 DO TH Y, EEEECHEROBRICHEERFH THL FEb a2t L L
T, AR—ViE# & OREZRE LIRS IEA bz b, £ 2 TARIFRIE, FEbDAR
—Y BN E S A OBEARET 52 LA HE L,

[71E] REEZLRBREFINFN O/ N (108 ([ZFTET 2/0F 4 4005 6 42442 543
AN& L, 2017 4F 8 H~9 AIZ5E N L7 EREHEICHEZ L, M ootrEBICKRBORN-T
516 N (B 283 N, &+ 232 N\) Zothxtgel Lic, AR—=UZIMOFEL, ARV
EHIR 7 77 F— L7 EOMKIZ A > TEEJCAR =Y %2 LT D 0ENT LY FEE L 7=,
JIEIE LAEANE, BEARADIEEZ WOEKDLENE VI ERIZ L > TRHliL, &KbY g
RS T FE T LEMH Y, TS OFZEET LML e L, 2L,
JIEIE LAEM O F 2 BEER, AR—YSINMOFEEZHALEE L, A, FEOESR
RO, AR—=2YLPSNOBENEOHE, KOHEEREZTELZART Y CERSTICE D 2
N—Y ZIMOAHE L e 1 X LA OB & B BN RE LT,

[FER] AR—2Z2FH L T B I 77.4%, 11X 56.5% Th o7z, JIEX LEAIC &
STEIEIEE 17T 26.1%, LT TI15.9% CThotz, AR—YBINOH M L JIE X ULEEH O
B 2 M L - R BT T, BBV, AR—YFEfiH THRET LEmH Y oF RN
HE 27y 7= [Prevalence Ratio(PR) :0. 65, 95%CI1:0.43-0.97], —J7C, Zf ClIwic
AR =Y ERaF NIV THRIEIL LB A W MERICSH 572 (PR:1.60, 95%CI:0.85-3.03),
TRTOFERFZ A LT €I, B bICHRERBEIIA N> (BF
PR:0. 84, 95%CI:0.54-1.30 ; ¥ PR:1.69, 95%CI:0.92-3.10),

[FEER] AR TIL, £ 6 O RAR—Y SN & St TN B2 BT S 2 oo 72,
S, SEREIT LB ORIl G IEDORRER, RERE 2B LR 217 9 70 &, TR 5
AERNLETH D,
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CEMAZEEAN, RBHEA, LHLES, EREE, UEE. HREZEX, WWEAKE, REX
B NPED Grit &EF) - AAR—VEBORE- BERIEESORREN « HETTE

INEED Grit & B + Ao — Y B0 B — E R B 500 wTHEME « BRI S

HIBA D, R, W . ERE Y I, BAERD |
I SNIRINES S K
DILRKERER BEFIR Y RRY AEAMBSE O LR R
SV WBKERERE BATIAS ¥ BRERKY WA

[55 - Bl 0T, ERMNEEN O—>TH D Grit [TThE Pl cErRE L LT
HanTEY, ZOFMREIZE, —BWHERKD 2 DORERH L, TAILINETIZ
INFE R RIS L LTAFSEICB VT, Grit (RRICHREUNE)  LEE) « AR — Y {F#j DSl 4
WL CWD, £z, EH) - AR—VEENITAY AT EENRRECHD, HHE
BB LBSEEL TWAD I EWRBEN TS, LEDZ 0D, Grit &iEH) « AR—Y
IEEN ORI I H BEIE NG L TV A AREMER H 223, BEEE L& Grit L iEH) -
AR = IEBOBEZ T L eI L 2 E TIZR STy, 2 2 TRIFRRIE, /N 4,
5, 6 FFAEXGIT Grit LiEH) - AR —VIFENOREIC, HEEIENRES LT\ 5 HEE
ERRETTHZEEHE LT,

[FiE] RE TR O/ NP 9 /N 4, 5, 6 44 539 4 & L, ERHEH
HIZEZED/LNTZIRED H b, EEIZ AR 513 4 (B 283 4, &1 230 4) %
MRS Uiz, Grit (& OWTIE, Duckworth HASPAFE L7=—HEM: - IRED 2 DD F)L
RETHERENS 8 HHM® Short Grit REZFIRL, X5x FHMAICEELLZbO%
TR L7z, B BEIF IS OV TR, 290 - slH S 242 MR L7 2 THE A EEIER
JE A& A, TEE) c AR—Y OFEROFEEICONWTIX, AR—VDEHRY T 7 F— L7
EOHKIZA- T, HEHCAR—=Y% [LTWDH] TLTWRW] @ 2 SO=IREE) 5 [H]
B wGl, Grit fRE AR—Y EHOFEOBEIZ OV TS DR\ t REZIT-o 72,
Fiz, Grit R (& FARE) 2 BRAEY, @) - AR —Y EaofqEL 3L, B
BB A R L L= BT 21T o 7=,

[F5R] Bk T 6rit F1, BRRESAIL, E) - AR—YZ2FE[mL WD E0
THEILEME Th -7, HEEES A CRERIIE, AERZEIGRD bR Lo,

— T, BB TCEBE T LRZRY Grit 8, REAESLE, &l - AR— V5
DFEMOHEEIC L DHEREITHO IR T,

[f53a]  Br/vpE (4, 5, 6 4F4) @ Grit LES) - AR—VIFBIOMEICIE, HE&
fER S L CW A REEMEN R STz, LinL, AFRIZHEEIIE TH D720, 5%
X, o = HORREBERZHEAF IO TRETT 2 0ERH D,
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FEBEBAKNEFEKRE. 2018F9ATH~IH. BHM
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INFANZRBT BT IEOE & R o B

bR 1 ARl 2, PERRIEER 20 BKILAE 2 SARFERS, ILIRAAKEA 2
EELRAE, 2IIBLRAE, 3 EMER R

[ 5] FRA~OFESEFL, +ELOFEREBEZMEED Z ERMOLNTNDA, /I
LB DB ITE & R OBEIZ W TR R e ST,

[BE9] /A RRITEFE T EDOE N L MO 2 B 5 2 &,

[ E] IWRURHINT O/ 10 88 (13 48H) D/NF: 4~6 424 543 N &R L LTz,

WP HETEMMICEVREL, (E5EY ITE/RY Lbi0) LHEEY (TE/RLELHL
1O THAR, REFOE) O 2B E LTz, EFEFEZ ClIE SR, K
g5, MOYE, M, HFRIEEREOEMEZET L, 20% LB E Lz, A,
WY 72 OFEBRERE], NERLAEE, ROREOHSRERN AT LA T Y El
SINTIZ R0, @R L R o B A 5 A BN R L7z,

[RER] ofrktge s Lz 518 A (B 283 A, %1235 N) @9 bh, & HES R
BIIHFT10.6%, T2 ThH Y, HFlFIIHFT8.8% X TIL2%Th-o72, F
FTIE, BLOESFRO IR E B SRR & i L T EICE ) o 72 (Prevalence ratio

[PR]: 3.60, 95%FHEX M [CI]: 1.66-7.83) , L CidAEREEIZA LN o7 (PR
1.52, 95%CI: 0.49-4.69),

[Fiim] PREE DL/ N R K Dl LfEARY & i U CIE O U 2 7 L 70 2 alRetk
DIRSNTZ, SHBRIFMHIEOZ S OF b 238 L UI-HEB 72 RGBS ch 5,
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FTTERAARARFLEFRRE. 2018F 108 24B~26H. 2ET
SHHEAPE, LAE., WEAKH: SREDFEDOERICLIERMEZZ L 1%
6y ARDEFER L OREE

SIREDOREDOEHIC L DEREBRZ & 1k 6 7 ARFOETREK & OREE

HEZPE T RKILAE? LIRRRRE 2
VAR IR SL EE R R AR R RE AR, 2 ALK PR AR S W FC R L [ 2 e

[HM] ShEHOREOESITEFEITOIZVIETIRND 1 DIZ->TRY, Tz S8
HZEFFELOMEELTFS ETRERFEER->TWD, Ll ShEMOREDEK
(2K D SCIE R R O FEREFI A 3L < | MEWTHIIC ATEEER & OB A Mgt L7z b o3
7R, 2 CAMFEIL, 3O AREOHMIZ L D EFMEZZ L 15% 6 » ARFOATRER
EOEEZHOLNCTHZ EEHE LT,

[F1E] WAL RN & LR CEME L T2 REitids (RN mo =2 b)) 1280 T,

2010 4F 1 A 25 2013 4E 3 AT N, 1k 6 » Al & 3 mi2e2%2 Lz e xtg b
L7z, 2RO E, ERTHEIC L 0 ROBRSCAFENZ AT Lz, 16 » itz
LIRE 3 5k B2 £ TICARE O T L 0 =RIEEZ20oREZT U F UL L L, CERET
BN S D & SN TWDAETEER ZMIAEHE LT, Br AT ¢ v 7 [BRSHT CRE %
REt LIz SR % FEh LT,

[R5 ] ST NIC RN T O 1 7% 6 - A e 644 44 3 2= 27 645 4 T,

W5 O % 2H1L 5634 CThoTo, B 8T% ThHoTz, ZDIH 5, IR THL -

B L DEFRZZH 0 LRIE LT-F1L 85 4, @LkEKLt%i4m%f%ot03m
RO - TR K 2EREAZZH Y & BEET 2RI, M (BR) (OR: 1.64, 95%
Cl:1.01-2.68), 156 » HEEOFEL - 7 T K HEEEEZZ (HV) (0R:1.94, 95%
CI :1.09-3.43), DOIHH TREENFED b,

[Fam] 3 LD Fil - &7 W X 2 BRI %< 1%67Hﬁ£?@%8%@
FH - TP K DSR2 H D L 3L %%ﬁ IR EDZRNBZNT LR
I,
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IMNETE, LAE, EExE KEEE, KE—K WEFR, WHEAKE 5 REE
Z 30 EMDEEB~BMNTOC I &Y

FERACBT D%y MEFE ZOBEER FHMERDFRHA LY

ANE, BRI, VEpESEE, RMEAE, RPE—pk, BOEMER], ILIERAKE]
HBLRZE R Beie S WP TE R AL e ek e

[F55 - BHAO] BT RERERE (A7 ey =2 b)) ik, BT OB REDBLR
ZIEL, X0 BRI TE R FEMET 5 2 E A R E LT, BN (IR 23 1988
LD FEL TV D, WFLR A E R EIIATIEICH /I L TR Y . A4 30 JAFELZH 1
72 5 R TORARE R & RAFMICTR T 5,

[51£] 1988 FEN D 2011 AFEAFNO N b sl 2 =2 L2 R K ORE & x4
& L7z (5515 44), MERZANCERE L7z B AVEMZEA AL TEH O WEBZRECEIY Lz,
BREEXER, BEE, EREE, Bog¥llThs, REMICEEMER OEIE %
LT,

[FEFR] BURAMHMETE. BOR LA KEOBFRSM 81, BFEHICKE RE{kITA L
nigpot, BEETIE, AV AX U N T—RAy, 77 —A 77— ROBROEISITET
B Td o 72, WOEIKRIFZR O RZHIL TRFE~8IRFRE DD 6 FFE~TIRFHE~BIT L T,
IROBERFZNZ 22 KF 5 LIBEOFIG MK NMEM & 72 o Tuvie, — 77, P MEIRRFE 38 < 72
HEMRA BT (2001 A2 9 IRF[H] 42 43, 2011 4R 9 IRffE] 30 43) . REDEEZEIZ DWW T,
BEL TV EIA T EREE R TH - 7= (1988 4L 6 I, 2001 42 7 E, 2011 4% 8 EiH) ,
2000 FEEEND 2011 4R 2 P RICHEIRFFH 22, REOBEAECRF LI ZAMEDHD T
A BN EMRAREEE 2N E 2 o 72 (RO ¥EDH 0 9 B 33 4y, sh3E/2 L 9K 48 70, t MR
E p<0.01),

[B£] REMICEEIEITZ L TBY, HlkIZH T 2 RIEFFE R EORENE 2 bl
VRO REAREE D ZEAIZ DUV TIE, 2001 4RI HAVNER B S X0 T &6 OMERIZBIT 5
BE) DREEIN, 22 BELUKEOBRESAMETEm o TnD EEX BN, —F,
EARERIFRIC DWW TIE, REBOBEOEENSEL o TWnDH EE X b,
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1OmMBILERE, KERE, NETR. EEEE, KBE—K., #@EFF. WEAKHE | ILRR
FMTICE T HERDITRIADBENBTOELL—FMTOT Y + 30 FOEHE—

B HIN IS 38 1) 2 i dm D IEIRRT O B F N DAL
—HMTm Y= b 30 FOFEER—
BRI R VL KEEA V. /N D, el 2, Ka—pk 2, BOETER D,
HLIRSRARA D 2
VLRI R BE R S I FE 0 B - At 2 B R
2 UBLR AR AR A TS IR H A = Ak — B fsE R v 2 —

[HR9] BN TR R ERETRE (AN 7y b)) 3 BN (REILH) 2B 5%
BEHR, . B, AEEEEOR FREDOBUIRZHE L. 4% O REITTEIC
BALTHZ EARBERE LT, HMHA 1988 02 F i L TV D FE Th 5, AFHAIZLEY
RERFHAREFHEEGH I L TR, A48T BELZAZDH, £ T, AT,
HMNHTIC 3BT DA OEIRRT OB FENEOLEL A LT 52 L2 B E L, [HiE]
XRIT, NIRRT RS 24T o T2 T 5, SRESFIEIE, 1w OATIRRT
DEFNEOMUE - fF, B3, EE), MEIRRNSE % 5 il 24’ PR G
RSN L7, BFENAE, K30 BEORMBEERL L ORMICONT, NFEALELE LR
(A 3 EINE) NEEAEmA] O 3HFETRIZEZM/FTWD, AR CITRFNRICET 5
BAAA S A7 1990 FEFEMN S 2016 FEE A TN WO RBLOMTIRET OB HENFIZONT
HiER 21T o 72,

[F53] HINTTO 1990 FEEMN D 2016 FE DL AT 213 ATHY . 205 LA
B L OVR AL DO EERIE R & A LT A2 EE B BTV 163 ATh o7, s KO
fn OEBBEE OHERL OFEFIT, KBTI NEEACEH ] OEIGA 1990 FEA Tk
100% CTd o 7228 2016 FLEAEFN TIE 88.5% &b Lz, —FH, iz onwTid Nk A
EH | OEIAEMN 1994 FEEAFTNE TIL20% L FThHo7oh, THLIET 20% 00 &k
A LT, Elo, o TiE NFEAEER] OFIED, 1990 FEAFEN TIX56.5% T
boToH, 2016 FEAFENTIH17.6% & RE D Lo, WX NZL A EmA ) OF
B 1T.4% (1990 FLEAEEN) 7D 8.5% (2016 FLEAEN) . AMFUT 31.9% (1990
FEAFEI) 205 16.8% (2016 FFEAEN) LD Lz, —FH TREICOWTIL, 17.4%
(1990 FFEAEN) 1D 43.5% (2016 FFEEAEE ) L5 LT,

[K5im] BN 7 2> = 7 3 FEA SV CTLIRK) 30 AR ORI, AR OITRIRRT O B FNRITIE
BALN I DTz, KEROBBEEE 1D L, R OFBBSEE XTI EF LTz, £
7oy R, WEESE, REOBRSEE LD L, WEIT EA LT, ARITHRETH
DDV DT — 5 % v IERATO BFHNE & WO HER ORI, ZDHOFEEL O
B 2 HET LT <,
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NRXEBE, MLBFE, DESR., EEEE, RBE—K, MEFA. IWWERAKE : 1=
6 » ARDEBEREBHOMRFOEEICOVT~BEMTOD Y b 30 FORHER~

17% 6 » A R OREIR & RER OREST DOBEICOW T~ T m =7 k 30 FFDFCEk~

KEBAED BIUAED NS Y LR Y Kil—k 2 BUEVER Y [LERSAKRR V2
DB AR BT ICER [E S, 4 R St i
LB O TR L1 = ok — BB > 5 —

[HES] RN R AR (AN 7Y =2 b)) d, 1988 4Es b (IR FI M i 3
i L. ALK RZEGA R EREN S L CO D HERE TH 0 . ARETHEADD 30
FaElz 5, ERNIMIZIB TR OIEIRFEFEfE RO T EIEDRFEM STV DA, AT
FHEWTFRAIZI T D 1k 6 2 H WEHRE O L2 VT, BARTESEHEML T2 BBk
55 & Sh L ORERRFEE & OBIEIZ DWW TRETE1T 9,
[ 7B AFZE6 51T, 1988 455 2015 AE £ TICHMN 7 P =7 MIBMUTRERD O b,
1% 6 2> H R R B & Ot 77k & R OREIRIZEE 9 2 EICE 272 4366 AThDH, &
MR Tl MO RBR OBk OF M & gty R (B B3 or W) or /S— k- W) . Kok
PRIFFRE & b e S b/, FEMN Clik, oy OF % L RoRKNH., BE
Wi, BEARMERE] GERIFMNDBRERHE A Z LI Wa b ) Z ik L7z, HRICEE L T,
FRCPR R 8 R, BEGEERET 1T 22 Wp, BREARIFRTIE 10 FER 200000 & U7z 284k & LT,
FENT 24T o 7=, RIREIEENT Tk, OB IR Z & AR OMEIRIRI A i LTz, & HED
HBIZOWTIX x 2 BRE (a=0.05) ZHW 7=,
[RER] REBIFEBLF7 8 (n=2281;52. 2%) D VLOFEHIRLRREZNT 7 BE 27 4y, SERIBEEREZ]I
21 W 32 43 EHYREARKGREIE 9 BER 55 4 Tdh o 72, Z st L, BEEE 97 #E (n=2085:47. 8%)
DR O RIFZANE 78 5 53, FEIBEREZZ 21 W5 23 57, P REARISR 13 9 Bl 43
BCHoT, EEMATICEWT, 8 FERNIEK T 2 OB G, BB FHETHRICHE <
(80. 8% vs 62.6%; p<0.001), 22 KFRNZHEET 2 OFEG b RERBLITHE CHEIZE 272
(67. 3% vs 56. 3%; p<0.001), 45 H 10 BFRILL EEIRG 2 W oBIA 1L, REBIFER SR CAE
(ZmoTz (49.2% vs 64.5%; p<0.001), EIRAIENT CTId, #E)TEH < REBLIZEB W T, B
HESS— B NECEH BBLEL Y b, B8 RERTICEIR T 2 M oBIG 3 @ < (86.4% vs
71.40% vs 79.45%) . fEH 10 KFELLEREIR 9 5 IR OFIG 3K > 72 (41.2% vs 58.9% vs
52. 4%) ,
[Kiim] st 2 R8O IE, #h97 LW RER O X 0 & EIRIFRH] & st B 23 R <L BE
IRIFREIAE S R 2RO b, o, HETHEH < O TIEZOmAHE TH
Stz BT DR, BHCHETE < BEIICRB W T, WOMEIRR ISR 25 H 22 Dt &
KRN EEND,
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AR AN EE S < Flnll, MR, FRIEEEESIEMELRH L, 20%2 1
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WA FHE LTAR T Y U RIRSHTIC X0, e LA & AR o B 4 5 BN fa T L7z,
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A (16.5%) THV, E & HE I BEIZS 7T 30 A (10.6%), Z71E19 A (8.2%)
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Association between malocclusion and oral health-related quality of life in Japanese

adolescents
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[HHY] T4, RIERES L ORI Quality of Life (QoL) DEIEIZHOWTZE K D
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AL N T IZ 3T RIERSE A 1 EBEEE QoL |2 5- 2 5 522 DU THRERH PRI 20
ZT-DTHRET B,
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QoL (Z2W Tk, 4 >OERIfEE (MENER, BEElES . R ~0RE, im0
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