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The relationship between bone mineral density and its related
factors in pre—-school children—For preparation of nutrition

education to prevent osteoporosis in the future—

In Japan, due to the growth of the elderly population, the
number of osteoporosis patients has increased annually. This
increasing of patients bring about a big health—-care problems
in the society. Since the mid-90s, it has been well
established that it 1is important to achieve as high bone
mineral density (BMD) as possible prior to late adolescence
when the peak BMD is attained. It was cleared that intake
of calcium as well as weight-loaded physical exercise was
needed to obtain the high level of BMD.

However, intake of <calcium was not attained the level
requested as the results of National Survey of Health and
Nutrition. It was important that our 1life style of taking
foods 1is developed and stabilized during childhood because
the fundamental lifestyle was established in childhood.

The reports concerning the relationship between BMD and food
consumption are few at present. The aim of this study was to
build the nutrition education for obtaining the high BMD, and
gene analysis to clear the children’ s condition. From these

results, we made guideline of nutrition education.



Studyl Consumption of Bone Mineral Density—-Associated
Nutrients, and Their Food Sources in Pre—-school Japanese
Children

In order to fortify bone mineral density (BMD), and to
prevent osteoporosis in the future, we investigated
consumption of BMD-associated nutrients, and their food
sources of pre—-school Japanese children.

Intakes of minerals (calcium, magnesium, and phosphorus) and
vitamins (vitamin D, vitamin K, and vitamin C) were studied
based on two weekday dietary record surveys together with
photos taken by 84 parents/caregivers of 5-year—-old children.
Food sources of relevant nutrients were identified according
to contribution analyses, and potential associations of
consumption of food sources with selected nutrients were
investigated. We further conducted a multiple regression
analysis to clarify food/food groups providing calcium.

Calcium consumption of approximately 40% of the subjects
manifested an inadequacy, but intakes of other nutrients met
the criteria of Dietary Reference Intakes (DRIs). Major food
sources of calcium were milk and dairy products, green and
yellow vegetables, soybeans, and other vegetables, and 50% of
calcium was supplied by milk and dairy products. Other
nutrients were provided by, various food/food items, including
milk and dairy products, vegetables, soybeans, fruit, fish and

shellfish, meat, eggs, potatoes, and algae. A multiple
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regression analysis also detected that milk and dairy products

were top contributors of calcium intake.

Study2 Factors associated with BMD in pre—-school children

The aim of this study was to clear the BMD in pre—-school
children and to contribute to prevent osteoporosis in the
future. The participants in this study were 101 children in
the nurseries school and their 101 mothers. The cross
sectional examinations were conducted by measuring the BMD,
analysis of genetic types related to bone metabolism (VDR),
questionnaire about 1life habits and their body indices.
These examinations were conducted from Oct. to Nov. in 2014.
BMD was measured on the heel of the right foot using
supersonic wave bone mineral density (Osteo Sono Index
[0SI]) measuring devices A0OS-100 (ALOKA)

The 0SI of children was 2.50 £0.42. The 0SI of male children
was higher in the lower body weight and lower Kaup index than
in the higher body weight and higher Kaup index. The
relationship between the children and their mother was not
recognized in O0SI. However, the relationships between the
children and their mothers were recognized in the body indices,
and in their nutrients to take. The OSI had relationship to
the consumption of the food/food groups associated to the BMD,
but there was not statistically significant. Statistically

significant differences in OSI were detected between the

-7-



subtype 77 and the subtype Tt¢t+tt of VDR.

Study3 Development of a self-administered questionnaire
measuring self-efficacy of parents serving vegetables to
their children

Development of a self-administered questionnaire measuring
self-efficacy (SE) of parents serving vegetables to their
children.

We distributed a 20-item self-administered questionnaire to
seven—hundred fourteen parents of 5 year—old children
attending 13 kindergartens in Aichi Prefecture in 2012-2013
on SE-related factors about self-concept and behavior, and
about difficult situations when providing vegetables to their
children. An exploratory factor analysis was conducted to
select SE-related items. Cronbach’ sa coefficient was
calculated for examining internal consistency |, and
confirmatory factor analysis was done for construct validity.
For criterion-related validity, we used parents’ cognitive
factors, and the present status and the stage of behavioral
changes when serving vegetables to their children.

The effective number of responders was 422 with the
response rate of 59.1%. Three SE-associated factors of
parents, children, and eating—-out were chosen by an
exploratory factor analysis. An affirmative factor analysis

revealed 8 SE-related parameters having indices of goodness
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of fit with GFI=0.97, AGFI=0.95, and RMSEA=0.06.
Cronbach’ sa coefficients were 0.875 for all SE-associated
parameters, 0.887 for a parent factor, 0.883 for a
children factor, and 0.728 for an eating-out factor.
Satisfactorily high values were secured for construct

validity.

Conclusion: Japanese children are advised to enhance
consumption of calcium from milk and dairy products and BMD-
related minerals and vitamins from green and yellow
vegetables, and other vegetables at home, because there was an
obvious inadequate intake of calcium in Japanese children
Pertinent nutrition education should be given to
parents/caregivers for promotion of bone health.

For mothers it is useful to do BMD education on the basis of
mother’ s health indices than the 0SI of children at present.
It is also useful to analyze the genetic types related to
bone metabolism to understand OSI of children

We developed an 8—item self-administered SE-related
questionnaire for parents having difficulties providing
vegetables to their children. The questionnaire appeared
valuable for use at nutrition education sites and in the
research field, because it 1s conveniently applicable to
study subjects with reasonable wvalidity and reliability

values.



FF &

bAETIE., ANBOoRER &I WEHRIEOBREDE -8
i ®d Y . £ oHix 1280 A (40 s LA B, 20056 ) & HE I
ESnTws YV, BFHEREICIZEHIET. EE LR E. KL EE
B, BAEICRNT, BELE DL 0nWoENEIZEDZRKOEFH 3L
W EL Y, BEREROARLTHAIMICLRERBEL R T D,
M E LT, 1990 FER DX IV Kk KE&E (Peak Bone Mass :
PBM) CET LI HFEHMUMoOFEHNICTETLI2RETmVE &2 BG T
HZEN T ELTHEEIRTE R SY,

HORE - BEIZ., ArvEeEY, BBETEWVWoENBKEN T &% RHY
REBEENFICKAFAT DV, BRERNFLEFELOBHEICIOD VN TITHZE
KWESHh, KBS0 EH Y WLy AERESGD R E
VB QAR EERREQRERBLYHEZ LRI TN
Do —H . BRBRE OB REOME O FHERELOBRF TR E N
b, BERNTFELELEBIZ, DOV IEZENRU EICEBHR FIZHE SN
TWwWaLltoREL DL, FHERIE-ZW - T8 - GEST A KD
BFWTb, PHRERECZCODVWTIHR, FTERWVWY X7 T 57 7 8 —
(NBIRF) & LT, Biz, ANHE, MMEFE., EREBAD DV
KETEDHV A2 7y 22— (BREKRF) L TEENRAE . M
MNEDRE, BEOAR—-—Y | BAEAE, I T ZEHEBRAR., 5O
RRE, M BEOKHE., FEOBBMER, XEEOXKZ., KILE
YL E R T LTS, AR TFERERFICHOWTY 227 7

T —&HMY ., DIV RTIZHISLERER FOXENE I N

-10-



ERFO -S> ThHorEBEFZ2aAEEERISNEHICEE S

e

D fHICKET A LR E LYW AL TEY, BOE
BAARCHTEIROVMARIET, IR TbNAD 2RI RNEEZ X
bitd, LrL., N - BEKRFELHEELOBFEIZODWVTORE
., BEAEERBEI»POHEANZF S L LT DT, IR EFS L
LlcifF e 202 A2 n,

Al 9 D BR

—F . SRoFEIZOVWTORE L DRV, BFE

—
it}

%
KbEEMEOGEWE I NLD2DEF, XBREMWTEEEZMET 2D
X A ¥ (Dual Energy X-ray Absorptiometry) T&» VW . B HRKIED
Wra e VicB W THLRAEZAVCCHB T2 ER3#ERINLTWVD,
L2 L, ERBADPOHEBROTEERIDY , F-HEBEEOMEDL b
5. TR LEEMNEEKMNEE (quantitative ultrasound :
QUS) I3 filt 5F % pl w23 M < | MER IR T E R N <L M E B O R
LEORBHE TCax bR T r—~<~rr2bmnio, MR- BEYIC
BILZWERLEHBRZ CORFEEORZ VU —=v 27 IC@H LTV
Ex R TWB D L L, RS HENEL WD T
BRAGHEALCEESAR TV R2VWALLOHEBMPORMNLHLENLTEH

D, R QUSIEDIEEM P LB E SN T WAV,

RO mFEBBCRWIC DWW TIX 1995 (CERE T4 ) O KR LR
ERMERE - REFEICBW T, EWMEKNORERS LRGSR
EHREINBREINLBED 2P 1-6 O FEHMEOMERN TR L 8D,
HBIZ 201 E (CFK 23 FEHE)L Y 16 THomBHED 1-2EB LV
BREINO HROLVFEMAERRIEOILED AT L 2ok,

L LS BaedRl LEeEBELREFHERILOFEMEZ R I EBIX

-11.



EARZSA

FRECHE T IEGEHMRFICODVW TR . G&FEICHEE T 3 &5 F.
BEREICHEET BT, PEBAEECEHE T 28BFREND
D, HAPHEM T, HOHVWIEEHTHAGDISY, S HLITKHE DR
ERTFOEGLMboRAMBERN?., DL5EMTOFELE XD
nTwnwa 3, ZhEFTclc, FREICHEETLIHEGB LT, B4
Y DERAEMNROGIR), =X b SR EKRER), THRY AN T T A E
(ApoE) R C i o &E i s THEY ,  £0OHF TH VDR EHIZF I
WTOMEEF N ZL, BHREMEBEFOP TREHR L OO
—oLanb ), VIRERE £ 8 Iix, % I DoAY AR
S L, MG OERBEN»SEBRLZDNAZHWT, AU X T —
Yol s - MIBR W A R £ M (PCR-RFLP) 2 W CiTb h % %2,
Gong G H X VDRERE T+ HMICE T 22427 F U v 2k T,
INL VIREGFZHIETEELEET L2 LLHEL TEBD .,
BLEMICEREEPIRS 2DV TWHEEO Y X 7R T %2 F o7&
LT, Bl RRolt XV HEBMARZEBAATRICR EHFI AT
L, DARAEIZBWTH, VIREMRE 28 LH &0 EICZ DWW THRE
EN TV M0 oMbl IR ExS L L7 VIR #E &
FZ2MLEROAELIRNLEBETIAOELE o, WHBLIZ
O BERTOMESRERICL > T ETE R, SHIRHICTIF K
WA, ML EBICEERFORERHEML TS 2 LHELEL TH
D, SR ERHLELE LEEEHNREFOREITEHERERE Ebil b,

ZZTABAETIE., IR EZFL L L&V PBMES I T 72K E
FHICoWwWThHaAT 222 E L SRoEEBLZHER ST LD,
BEHFEWHEBIOCAHFEEWNAE., FENE. B FMTF 2 £ L 2,

-12-



S bl hbiAELIVELNLEERE»S ., IR ZHS LELEZEHWL
PBM BB lcmid7-AEXEBICOWT, BEEBROHEBENGN & & 2
b, IR ITLr28FXEOY — LT, IR~ X

R OFM - XEEZITORLDDOREOIERZAIT - 72,

2 % Uk

DBEHBBRIEO PHEWBREIA NI A EREZES. BHREO T LBRY
A4 K74 v 20l 4. Bu: 747 %4> AWM, 2011 : 4-5

)E LML . Tk 25 F ERAEFELEBEFAE O M.
(http://www.mhlw. go. jp/toukei/saikin/hw/k-tyosa/k-tyosal3) 5|
H 2015.10.3

3)Bachrach LK. Acquisition of optimal bone mass in childhood and
adolescence. Trends Endocrinol Metab 2001 ; 12(1) : 22-28.

4)Carrié Fassler AL, Bonjour JP. Osteoporosis as a pediatric problem.
Pediatr Clin North Am 1995 ; 42(4) : 811-824

5)Glastre C, Braillon P, David L, Cochat P, et al. Measurement of
bone mineral content of the lumbar spine by dual energy =x-ray
absorptiometry in normal children : correlations with growth

parameters. J Clin Endocrinol Metab 1990 ; 70(5) : 1330-1333.

8

:
B
4
=
2

)b HHEME. VU AREBEICHT LDERN - E N E. R
2005 ; 63(5) : 253-259.

D ETE, MRBET, HPRESE, . KEH BT 25 &0 E i #HB
BIXUOHAEMMKEoME. FARE -REFTRFE  2006; 59(4) @ 221-
227.

8)Ruiz JC, Mandel C, Carabedian M. Influence of spontaneous calcium

-13-



intake and physical exercise on the vertebral and femoral bone

mineral density of children and adolescents. J Bone Miner Res

1995 ; 10(5) : 675-682.

9)Wolff I, van Croonenborg J, Kemper HC, et al. The effect of exercise
training programs on bone mass : a meta—-analysis of published
controlled trials in pre—-and postmenopausal women. Osteoporos Int
1999 ; 9: 1-12.

10)Wallace BA, Cummings RG. Systematic review of randomized trials
of the effect of exercise on bone mass in pre- and postmenopausal
women. Calcif Tissue Int 2000 ; 67 : 10-18.

11)Johnston CC Jr, Miller JZ, Slemenda CW et al . Calcium
supplementation and increases in bone mineral density in children.
N Engl J Med 1992 ; 327(2) : 82-87.

12)Heaney RP. Calcium, daily products and osteoporosis. J Am Coll
Nutr 2000 ; 2 : 83-99.

IARBEE. 2Ly A ERICLED2EH - FHEZETFH O T X, H
fir 3 2003 ; 58(3) : 317-327.

1) A BEE, KfEEE, EERDPEM. FAAOT VT AEREFEL X
CHMICET IR ARM L E 22— HBEZZHEIL 2009; 123(5) :
245-252.

15)Ferrari S, Rizzoli R, Slosman D, et al. Familial resemblance for
bone mineral mass is expressed before puberty. J Clin Endocrinol
Metab 1998 ; 83(2) : 358-361.

16)Danielson ME, Cauley JA, Baker CE, et al. Familial resemblance of

bone mineral density (BMD) and calcaneal ultrasound

-14-



attenuation:the BMD in mothers and daughters study. J Bone Miner
Res 1999 ; 14(1) : 102-110.

17)Keen RW, Hart DJ, Arden NK, et al. Family history of appendicular
fracture and risk of osteoporosis:a population—-based study.
Osteoporos Int 1999 ; 10(2) : 161-166.

18)Bartl,R.and Frisch,B., F A FI FER. BHRE-—-2ZW - T8 «- \REDT

£ K. AF 4 h)V A4 AR 4 HF—F g F ), 2007: 42-51.

)

IO HEM . DRI L2EANATETEOERL -S4 HIMNEKRLERETO
M- EEXFRFEAERFSHLE 20145 51: 67-76.

200 M Lz, BY bk, AR EE, M. SOHRLEOME R FTMMEE Z
OEHERK - —FHEOoOBEMMEE R LI —. REHFKE 2001; 67(6): 269~
276.

2B WM FEE, B OB, BL RE, M. R oH KM X OE EE (SOS
) o s 24 & KM M o BEER. JEFRENE 2007; 356: 1-9.

)R FERA, ZEREWR, MAERERLZ, . PR OHEEFFEMMESES B FIEH E
BRLOEDRNDEOBEMGK. RHLLFEHN KL ELE 2005; 54
41-47.

23)ME WE, AR X, AW #E, . HRICKT LEENEFMIE LS
BEBIOCAFTEHELEOBEEIZ DT, FHRESZE 2009; 40(3) @ 34-
42.

24) =M HE —, BH Y, ZAMNESL, . DB T D

T
B
HF
=
mY
i
e

BHEE HH OB E. HFIESF 2012; 57(4) : 294-302.

) A R Xt G R oA FEEBELEBEETEMO Lo B EIZ SN TOKRE.

B i fi5 A 2013 ; 79(3) @ 59-70.

20)f AN . MNRICBY 2HEE BT R IEIC K DEMOERN LS - BEHEE

-15-



1142-1148.

=t

mELoORBEBRTY - . AANMEBZESMERE 1997 101(7) :

Osteoporosis

27)E A B ¥ . QUS EH O R BKRIEH - A7V —=v 7 —.

Japan 2005 ; 13(1) : 39-42.

28)F B ¥k . QUS fE A o FEEE QUS » FKL #fHE . Osteoporosis Japan 2005 ;

13(1) : 31-35.
2OEAER  ERFXEEOHHNKR YR THEFEREEHRAEKRK, 94 6 H
SOORAEBAE  Frk 23FERMBEE - XEFARSET, 264 34

SERER T, MHAFZ, KNBHHR. BHRELERFZ2AE. HAEAZHE

E % 4 M3k 1999 ; 36(4) @ 245-250.

32)MFHEER, BMXWEERE. B4 I DL 7 ¥ —0ZkEEERH. BEEO

b up A 1998 ; 186(13) : 893-898.

33)Gong G, Stem HS, Cheng SC, et al. The association of bone mineral

density with vitamin D receptor gene polymorphisms. Osteoporos Int

1999 ; 9(1) : 55-64.

S EH A S, KMo BFEENMNCHTIIFTIALERELEE Y 2 U DEZREK
BT EOMEER. RREHFEBRFE (B2 aMbhae) F%E
%O 45 #E 2003-2004; 15590540,

J

3BV AR A . BEBEELEXIVIDIZARAKEETSA - ATEBEERNO

BE I T 5240 FE 2% 2012; BARAKRZSIH YU KRR
36) S HEM. BHERELE IV DL SY —#@ETSZAOBEEICS T
O, BEMEh Kk FEXE (REHEE#HIE) FREREHRSEE 1995,

06671688

37)Fujita Y, Katsumata K, Unno A, at al. Factors affecting peak bone

density in Japanese women. Calcif Tissue Int 1999 ; 64(2) : 107-

111.

-16-



ME1 HROBFHEREROERRKRILLLHEBKREREMEC OV T

I. &

bAETE., AB O 2E R &ALy EHRIE O BE D E ~
M@ IZ &Y . £ 0T 1280 5 A (40 m LA B 2005 ) & #HEH &
TWwWa V,E i E o F MR IE BHOWTEELE Y REZ B X
EWROHLRDL FTHSMITL RERBELLR > TWVD,

R EL T, 1990 F R0 XX v, & KB & (Peak Bone Mass :
PBM)ICET 2 HEFEHUMO, BEEHICTEL2ETEHVE &L ELT
HZEN KT ELTHERERLTE R 2V 8V PBMZ2 15 5 121
KBRECBVWTCHEAIN VT LAREECTCHDL EORBMBIT—FHLTEY
2 WEAMED L LI, 10 RAELPORBEHMTHLT TH LY
DAEEBRTLIZELEOHMEMNHS MITENRT WS Y, B DX, £
S OEBHEZERT LI EN DAL EENSE, BEEZHE LI E
HEBRELTWD, 2EVRBFFIEEGHRBERN B, BOREL
ERT HOICiE, AMEANAT VAR ERTZEENEE L E X
b o,

BRE) e EECE I (BEAR . PR, RE L FER. E B A) IR
BREn2 P, BAL Y, REZLELEREL S AEEH TN
FRAFAMICEFERER I, AFREIZE -BEL., T&ALAEEWR
LaWwWe Ak, RN AEECLEZLIAEEOE KM L L TH
HThrZ tz@HELTWD,

oo B X I D FE R

141
AA’
il

L2»L., giEHM o EERERTDH D

KRR ICET 2 EH6 @ ETImRO THA R, £2 T, K#FFR T

-17-



RSP RERLCICHROFTHRIETH., 22X LVAEEEOEK
DEMER LT DI, FEMSI R ZHRICEEHELZITV., &
N AhEEFLOLELEFREABEEOE XY I - I 32T 40 ERCK

Wb Xz offimIRBERICODWTHREF L2,

I. %5
1. X¥&RE
ARNM@uHSEERLZBEBL C. RERE K ORKETICAEFH

TEEAEBELE:, BFEFAEFTLE 984 5L T — X NHio7- 844 (B
344, IR s0K)EMTrxtfHE L LI,

2. REWE

Y

HROFAORFERET, FECTCOERELREFERMAATOE
MEOCHEFH LR, REEAEIT. MEOREEDEEICHEMN L T
KEFHINTZHEORBKY o TWDH e, REHFDEEE A
TORERZGFAELKECHAELLZ, BEFEMAER OK & I Wk 2 %
ETERELbDLLTHREOCERBICMAEL., 1 HOKREBRE L

7=

VR 23FE 6 AMANDL AT T, FH2HBMOHEEL L
e, Rh#EFHEIZIT. RETHRICEH-R LEKZBES T XTOKREY
(g, &, HE) ToVwT, AMBERODEHEZHLE LT V¥
NV A Z (CASTO) THmE L. FEIC, #HEA., B4R b PCHZE
rRFLEEEBICLB T2 2KELEL, BREHE OEENLZ K
D70, 3em FIRDZ o Far~y b, E¥ENLELTERE 12¢m O

NY -, FEREL~v==2T7 vEaEMLEZ, REFIZIT, TSR

-18-



DEEMAZEH L., RO 45 EOAENLEEKEZRE T 2 X 5 I1TK
HLEL (ZEEH), 2a4 - ERET, AFEFLERECLH ST
BHAL, B0 bCICHALELE, NYailiarbrERHEOER
oWwWT, JvrFar~vy b, AEOMEEHFELTHELL, &
s EHREOHE., BA O3 — X, M aez T2 Ao E K

B2 LN Yo,

1) REFXEEDRE

FKERFEDRE T, BARGERER SR 20100 (LT T& & KD
1 T 2,) WERLEREBHREY 7 b (=27 BV EREE Ver6. 0 :
) EMERA LR B L,

BRERBERXZERLE LT, IXTALEO2DVWTEILVYT LA, v
YA, VrE, EXIIZONWTIEHEXYIVYD, X IUK,
EXICERY EFBmHELE, REFFERRLOFMIZT, =X
LMFXF —IZOWTE I THREOHELXF AL CTEE S FEM., &
FIZOWTIFE, BHAAND & FERALUE 2010 4F R (LT, T&FHEIRE

¥ 4 2,) WICEISEHEML .

2) R ¥ OHHE

BafFE, BaRoRO I1I8EMMEZEARIC, BE 408,
oM, T oMo FE), ETrH2oBMETF, FET). WH 29
HM(RE - REfqh, zotoo), BRE2HOHE (AT R, £ oM
ODBHE)LEILICHMabL T, Bro2aRMmBEE LA, ABENNERRE
OFFAG I, BEREEHARANDORKREHRER 'DIC L D8 MHEK. FK
23 EEERM@E - REMRERET VR ECESH LB LE, B,
MO EET, TREARY KRLLEZEOERERE '"WTHBL L,

-19-



3) EFIV - IXxTAOHEBEERLERE

B Iy Ix T roftmEREMBELRL CICHBERITITRO LD

141

kD, EM S5 AEMBICOWVWTxRLE, B, BREEICXK D YEX
EXEEMEORBMUEHE, | BYLLVERHEE, F—va vt og
AbRDIz, R—var¥ A AFHFERBHELEMET L2280 11
BEREO P RELE L,

5 BE B S = (%)

=YHREZOELHIBEIRE/Y B 8 BB X 100

§\“ﬁ‘¢
A
i
M
S
&

4. WEHERK
HERNBRICOWVWTEATRFZERETMAEMEZE SO KRB 2/ T
D R REHEICEHEOHMN . AR . MEORANB IOAS % OIEM.

HMAEHROK#ERLEZXEFETHHA L, AIEFoREZ L - TA 7

G+ — A RKRartvy NEEE.

5. #F AT

“

FT—2o0oobEiBETIEAKFTEELZ LD, FHMEOEIT t-HE.

KERLABAEOBME X, £ E%L 5 OIZ Pearson O M B % % K
DT LE, £, DALY YA LEELBEREOBEEIC SO W T
. AU AEREELERBAEAR. IV U LALEEOD - R
HEDREZMIAKR L LEERBIFZH N THRF L L., LR
X . IBM SPSS Statistics22(H A7 A4 - B — = AN t) 20 L

e B, AEKMEIL % R (WA BRE) L LK,

-20-



m. &%
1. HRFIZOWVT
MHEHEOFEEMEIT., E 110.0+x4. 6cn(CFHH = A F =), K
#H 18.5*+3.1kg, B v 7K 15.3%£1.6 Th o 7=, Ak 23 4F E £K
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RIS

F 1 XHEE O

WY R RoME S ROKE
g5 (cm) 110.0 4.6 86. 0 122.0
LN (kg) 18.5 3.1 12.0 24. 8
N TR 15.3 1.6 9.1 18.9
FEEK (N) 4.5 1.0 3 8
A (N) 2.3 0.7 1
T8 (N 2.2 0.7 1 4
£ 2 THRALF— | 3REEEPLIOCEHEXREZZHERE
1 e
(10 %7%0) sl
FE & RETHEROEF % ﬁ;%fﬁ REHO  AETH
— — T R 3-5 e
THE EERE  FHE EEEE e 0 ® "
TR L — kcal 1348 151 812 146 60. 3 NA 1345
7-AIE<E g 49. 8 6.4 31.2 6.3 62.6 0.0 47.3
B'E g 40. 5 7.7 25.6 7.1 63. 2 NA 44. 1
KA g 189.9 24. 1 112.7 21.4 59.3 NA 185. 8
VIR mg 516 118 278 120 53.9 42.9 439
S/ AN mg 182 30 110 28 60.5 0.0 151
VS mg 756 129 495 114 65.5 NA 721
%3 D JIs 3.6 2.7 2.8 2.6 78.0 NA 4.3
B4 I K ug 141 69 101 61 71.8 NA 117
vEx I C mg 89 27 54 24 60. 5 0.0 61

K S2peC OB/ E E*100
2ok A BB RLYE (20100R) 1 LSV T ER
O SRR 034 T R - AT ARER LY
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#£3 AMHAIEREZ (g/HHY D)

(n=84)
FRE L IRBFTRA R oo o H2BEIRME o

REFASEBEIE sy o DR (R ﬁi%ﬁgﬁééggﬁﬁzigég
A TN B TN I 00w Mgy W
1 #H 1L 127.3 49. 4 220. 3 60. 2 190. 5 57.8
2 UGS UBRS) 27.0 22.7 33.8 25.1 220 26. 6 80. 1
3 HAME 8.3 21.6 18.7 3.6 (48479 299 30.5 44.3
4 ZOMEE (LS 4.7 .9 17.1 8.5 17.2 27.4
2 W R OTARH 5 W H I 18.6 17.4 41.3 27.4 40 103.3 38.4 45. 1
3 WO R OVH RS 6 WOBEEA 2.6 4 5.8 3.3 5 116.0 4.4 44.9
4 T 7 T 2.7 7.2 4.1 7.8 B - 15.9 66.0
8 PEHTHH 23.5 28.4 30.9 30.5 21. 1 76.0
5 Mk 9 sk 3.6 2.5 6.9 2.8 15 46.0 9.6 52.3
6 i34 10 FEZEH 0.4 0.9 0.6 0.9 3 20.0 1.1 66. 0
7T EH 11 28 (RELAN) 0.4 1.9 7.7 8.1 5 154.0 0.8 5.7
12 K85, 16.5 16.6 28.7 20.0 507 57.3 28.8 57.6
8 e 13 frE 19.7 16.9 24.9 17.6 40 62.3 36. 2 79.1
9 PIH 14 H2H 36. 2 19.2 55.0 20.5 40 137.5 60.5 65.8
10 JP%H 15 PP 24. 4 19.6 27.3 19.5 40 68.3 27.7 89.3
11 $L 16 FLHH 116.9 84.3 219.6 89. 6 200 109. 8 205. 3 53.2
12 BP0 17 R I 58.0 30.8 76.0 31.9 90 84. 4 49.3 76. 4
18 Z D73 58. 2 28.5 109.9 30.9 150 73.3 89.0 53.0
13 F5HE 19 H9 57.1 43.6 96. 7 49.8 150 64.5 90.5 59.0
14 0¥ 20 XD A 4.1 5.8 5.8 6.0 - - 7.3 71.4
15 #2E 21 g™t 4.9 7.0 8.6 7.5 56 - 8.0  56.6
16 LAFRERE 22 UMFoRHE 0 5.8 21.7 5.8 21.8 - ~ 204.6  100.0
17 FARRL R OVE R 23 FARR R OV R 78.7 71.6 87.3 72.3 52.8 90. 2
18 FHEIN T A S EE 24 FHEIN T A GE 1.2 4.6 2.3 4.9 - - - 50. 1

ORAA  EEREOE AN ORI KRR
A LR (+2.2)

L7-fi

iR TIE T2 Do EE)

KR LR
L
LN

KT SR ORI/ k100

(FHHER LB0% Th ol HEiE &0 R
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#4 FREIZCBUILI2EELABEELE Y IV, I XTI L0
=N | P = SO G O AR - I i S (= S
N . LT A VAN VIBVATN
S AT UL AEBUR 771@45@ 7 1‘%3/]7? Zﬁ Ea}; LEIF5
1133 y (l,/ﬁ = =5 s ~J T >R T E - =
(24E$) it *EEY% (mg) IE;&I (IE) 1;;%%% (mg> (%7 (%l) T/\HXE (g)
1 3| 23,323 270 86. 4 50. 0 50. 0 78
2 FREMAEFE 3, 286 615 5.3 7.0 57.0 11
3 KR 2, 664 159 16.8 5.7 62. 8 12
4 FOMEFE 2, 660 694 3.8 5.7 68.5 10
b EE T 2,527 113 22. 4 5.4 73.9 30
. . . S/ VAV 77‘7\‘/7A vﬁ**V?A -
e E {46 B (mg) </> u,) SRS
1 ¥ 2,276 270 8.4 12.3 12.3 78
2 RREMEE 1, 851 615 3.0 10.0 22.3 11
3 Fukk 1,812 1,408 1.3 9.8 32.1 2
4 FOMEFE 1,679 694 2.4 9.1 41.2 10
5 ® LM 1,633 225 7.3 8.8 50. 99
iz BihEE I FE~FEH U AEPEY) U AR U CBEEEE 1RNEY
- (247%) RIERE (ng) B (7)) s & (mg) %) (%) EHE (9
1 ¥ 20, 149 270 74.6 24. 2 24. 2 78
2 A% 11, 229 284 39.5 13.5 37.8 18
3 HLE 7,595 225 33.8 9.1 46.9 99
4 N 7,554 192 39.3 9.1 56. 0 11
5 JpkE 6, 964 176 39. 6 8.4 64. 4 20
. T . EZIVK EHXIVK EXIVK
gy SRR EASUK BB Cinans g magges P79
e (u g %) %)
1 RO 6, 878 615 11.2 40.5 40.5 11
VA NGE 3,911 159 24.6 23.0 63.5 12
3 FOMEFE 2, 061 694 3.0 12.1 75.6 10
4 HE 962 137 7.0 5.7 81.3 1
5 M 847 284 3.0 5.0 86.3 18
. - . EZIvC EBF yc EX3I2C
i Rk ESSoCo SESRR %m@ 157 oo ;{ s L
(24%) fﬁﬁﬁ% (mg) @;& (IEI) 'fﬁ\:'fﬁé\i (mg) (/]) (%) Tﬁﬁ&ﬁ(g)
1 Rk 3,099 227 13.6 34.3 34.3 31
2 AT 2,981 615 4.8 33.0 67.3 11
3 FOfhErE 1,273 694 1.8 14.1 81.4 10
4 DB 862 158 5.5 9.6 91.0 16
5 A% 463 284 1.6 5.1 96. 1 18
. . E%3IvDl EXZIvD EXIUD
=] S I NRIE NZAA
gag e EASVD o BB ppgng e pagbes DT
(24E$) ,,ﬁ}’ﬁﬁ‘ig ( u g) IE[ZJ;-& (IEI) #t‘(ﬁg% ( u g) (/) (%) TEHYE (g)
1 N 323.8 192 1. 69 69.3 69.3 11
2 PP 67.8 176 0.39 14.5 83.8 20
3 HWIE 34.8 270 0.13 7.4 91.2 78
4 A 15.4 284 0.05 3.3 94.5 18
5 XD 14.8 98 0.15 3.2 97.6 5
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FH5 BEMBLEEABELEY Y IV I X TV E 0B
(FpETOERE)
BIEABEEE Y I, I 370 E &N OB
BN ~ 7 x o [ =N =N
7N NAVEN K C D
L3R 0. 846 ** 0.347 ™  0.660 ** 0.035 -0. 053 -0. 100
KE RN 0.279 * 0.397 *  0.310 ** 0.376 **  =0.050 -0. 152
ok B 32 0.192 0.345*  (.242 * 0. 403 ** 0.318 ** 0. 028
W LU 0. 057 0.268*  0.168 0.298 *  —0.117 -0. 096
O BF 32 -0. 023 0.390 *  0.168 0.092 0.333 *  -0.100
RS 0. 008 0.170 0. 045 -0. 172 0.480 **  —0.071
SEE 0. 042 0. 054 0.238 * 0.134 0.376 **  -0.118
W HH 0. 026 0. 067 0. 085 -0.012 0.263 * -0. 084
%A -0. 055 0.197 0.125 0. 158 0.019 0.440 **
Pearson®AHRI * p<0.05 ** p<0.01
2<0.01
(g)
200 182.4
150
100
72. 4
50 I
0
HESE DL BRE HESEECRIGEE
1 AEBRE O LK
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B 6 2 3
s 53 BT

ESIBU N T =

B S TOh W R R iR

ET IV B FEYERR A ~_R—H t il HEMER
(B0 68. 065 21.526 3. 162 0. 002
RER 1. 053 0. 362 0. 155 2. 907 0. 005

R BT 0. 624 0. 200 0.170 3.115 0. 003

Z D BF 3 0.218 0.212 0. 055 1. 029 0. 306

HIH 1.117 0.071 0.833 15. 665 0. 000

eSS 0.331 0.215 0.083 1.538 0.128

s+ 1.828 0.838 0.117 2.182 0. 032
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Consumption of Bone Mineral Density—-Associated Nutrients, and

Their Food Sources in Pre-school Japanese Children

Abstract

[Objectives] In order to fortify bone mineral density (BMD),
and to prevent osteoporosis in the future, we investigated
consumption of BMD-associated nutrients, and their food
sources of pre—-school Japanese children.

[ Methods] Intakes of minerals (calcium, magnesium, and
phosphorus) and vitamins (vitamin D, vitamin K, and vitamin C)
were studied based on two weekday dietary record surveys
together with photos taken by 84 parents/caregivers of b-year-—
old children. Food sources of relevant nutrients were
identified according to contribution analyses, and potential
associations of consumption of food sources with selected
nutrients were investigated. We further conducted a multiple
regression analysis to clarify food/food groups providing
calcium.

[Results] Calcium consumption of approximately 40% of the
subjects manifested an inadequacy, but intakes of other
nutrients met the criteria of Dietary Reference Intakes
(DRIs). Major food sources of calcium were milk and dairy

products, green and yellow vegetables, soybeans, and other
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vegetables, and 50% of calcium was supplied by milk and dairy
products. Other nutrients were provided by, various food/food
items, including milk and dairy products, vegetables,
soybeans, fruit, fish and shellfish, meat, eggs, potatoes, and
algae. A multiple regression analysis also detected that milk
and dairy products were top contributors of calcium intake.
[Conclusions] Because there was an obvious inadequate intake
of calcium in Japanese children, they are advised to enhance
consumption of calcium from milk and dairy products and BMD-
related minerals and vitamins from green and yellow
vegetables, and other vegetables at home. Pertinent nutrition
education should be given to parents/caregivers for promotion

of bone health.
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mE 2 SROFERBCHEESTLIERORFE

|

=

HBHBRIEO FHIZO>W T, & KH&E (Peak Bone Mass : PBM)
WWEITLIHFFHMUMMoEFEFHICTCETL2ETRaVWEERELEET L 2 &
MWEH SR TWnD WY,

HORE - BEIZ, drveEy, B TE0ONMWIK T LAY ES
DEBREKNTIKHFETZ Y . BELOBHBEBCOVWTEHEZ @®E S
o, A s NICER 7Y, ALY T AEREED A FE IO
REDODEFEBEBIREREELEX D22 AP LN ERL TV D,
—Fh ., BB oFEROME Y ZEREREORF VR ENs . #E
CHRFICHESARTWD EoRELDDL, BHRIE-ZH - T
B - BT A F ' 2B TH, BHEECODWT, HFETE RV
V277727 2—% LT, Bz, N, MEER., EIREEALD.
XEFETEDH I AT 7 72— L TEBEEBYRANE ., M/NEIRE,
BWEOAR—Y KEE, I AEBRAR. 9 ORME, BRE,
WEOHPE., FAVEC, KR DHTEALTWD

V27 772 —btEHBELOBEBEZHLNIL, TOY X7 TR
IS L EBRNEEND, VAT 777 2 — L AEEEITHEY
IR SN, MHIIEKET LI LEFHELLWI RO TEDY
IO mWERESICRT AR AT, SR ITDOR D Z
ERHRERMEEZE X OND, L2L, B - BEKTFEH &L OHE
oW ToHRET, FEAEREEREMLPLRANZFS ELEZE O
T, SR ERE LM REBE ODET DR,

ZZTHRoOFEICHET IR FE2HBET 2D, R ZIHRIC
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BELAEAKEE, BAEZ2ELAEFTEE R VICEX 2 v D2RIK
(VDR) Bz F+ 2 M LtoBEMEICO WTHALEZ, 29 E 0 FHIC
SOWTHLRIKFICHE (EEFEELZ2KBRL) 2FmL., $hiE Lt o fH

OFEMEIZONTHBE L -,

0. 5 &

1. HERABIUOHEE

2004 6 A, ARNMRBAASHEERZBL T, RERFEEMH DI
ReEZORFEEHFECLARAFR~OSZMEKRBE L 2. FHEITRFE 10~11 A
WWE L, 108 o FoME2H, 2056 7 —FNHo 7

101 fL 2 M2 M st S & & L 7=,

2. FEREAE

R EIL ALOKA Rl e A5 5 e mEE 2N, 20
& FF i i (Osteo Sono-assessment Index: 0SI)Z &t L 7=, 0ST I% .
HE WA EE 2 BT 5O % #E (speed of sound: S0S) & &% i3 15
# (transmission index : TI) X VW B & 5 (0SI=TIXS0S*), SOS

TEEE. TIEIEFERBRIOBEEAZKKMBMLEEECTCH Y, 0OSTITH %

oy

AR L ZEETH D Y, K TIE, ST 2B EOKEEL

7
Leo g B3 s N BB & B8 RF i 2E & A0S-100 2 v, & & L
WETHFEEFREL, 7X¥ 72— XV REZHEET L2E. HEE 85
IR TR OLDLD LI, EREEHLE I Z2@HEL, S ICHE
ERWMFEFCHEEHRAEALET DAL I>ICKAMMEL 2, HWEIX 3 EAT
W, FOEYEE AT W, BB E 2 E A0S-100SA & H L
L mlo@fEs L, WEHFTE, WEROEZEHFHEICHET D FEME
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KX 2 BB S KM EE (quantitative ultrasound: QUS)

DR EIFEIHEMRL L 2,

3. AFEERE (B RDOH)
EMETHERRRCE T2 s HA (R, hE, ETHKE, £
W, EERE), EHEEBEICHET S 11 HA GEREMR., Bt#E K

a

M., FHREIKREM, BEEOFE, E§ox, T LU -7 4 H KR
. PC- 7V — o lFM, FRFEHGERE), EHROE NI L o fE
LxofEBEEHEE, FEOS., AEVCRKRE), EEBICHET 5 2HH
redvwo FE, HlaofE) SR, KE, £ETEE., £KHH
M., EHoME - HEZCOWTIHEBAEHRBEZELFXL, 240k MIC

ODOWTIE 2~5 BIREETCHEZ A2 5 -,

4. BREF (R EDHEEREER : FFQ) W E

HHM 24 ERINE FFPY 20T, BE BT
WCHEZEL TS D27, FFQIZATO B M H D5 WIE & MBI OV T 8K
BCTERMEZMS> b0 THD, M. BRRICEET 2 RER
OEBIHESHBFEO 1R OFBRMEELZ Mo 28RS &R
vy AR A (LE, U, REaH X, WEH), £ 3
DR RS (AAE), TAESE/RBEES (B, f, ., &
). v 2y oftiel e (BXE, RWE., TH)O4 BMIFEL L
o lH® TV OBWRBEEIZ, BIZE2L ., TIZEAEEXR W], A
2 1~31E ) %01,/ A, @1 ~2E)] % 0.2H8,/H, # 3~4[d
0.5 A, @ 5~61H,) % 0.88 “H ., A 1E] % 1/

H, I8 2K, 2% 2B, H., A8 31, %38,/ H&LK,
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5. BFORBCEHETIEGCTSEMN

BOMRMICEAEG T 582 I D ZTFKOVR)ERTFZHE2HEL
e ZTOVIREMRETFEZHIT, EX¥ I DOMBHNERYAZICEEL
2 FHBREREGER ToOP TCTRENRbOD D TH D, M E
T, IR FEODREMRBELLRBLZ DNAZHWT, AU X T —
B IG - HIRM A E £/ (PCR-RFLP) #Z MW TRHE LR, #R
BE# Apal X 2B E2RDL, UMD X LB TZ a0 Y
B s e Wb SR 7 &2 A, HIIREE R Tagl T XY BIM & 4 e vt
MBI T e T, Urs BT A2 & L, HIREEFE Apal (2

X

S

af  Ada® . A4 Taql i kv 778 T W ot A FEE
L7, 72, Apal BEX RN Taql I X AEBFERHOMALEEDLE L

FEEIOBEEIZOWVWTHHRI L.,

6 . fi B E K

AET A TEBRPEREMAEAGREZESOARBEH T RRE 5 -
100) £ Lz, B HFCEHREOHN, NE., BEOKRABL L O4H
BoOEMH., MAFHRORERLEZXETHH L, AEZFOoREZ B

STA vy 7 4 —LFarevr s,

7 . #EEHAR AT

T2 O) bR EITERKIEEEL LD, O0ST & KRIKE XU T
il O 48 B @ 1 & 12 1% Pearson D AHBE R E . Sh R EL LR F M
DB AL IS DO A - E H D W iE Mann-Whitney B E & H W T f#
fride, 72, 0SITEHNMWBEBRLZL FPICREREMNERL OFEICSW

TH, L, FRERERSBGHERERRE S (4 & 0H) FR

-42-



e

PR E T, AEIEEEITETIHR O E SR LT 2 HEMICS
J TR D A = E B D WL Mann-Whitney B E & B W TR L
2o 4 B BEIERMEIC O W T, 34 T Kruskal-Wallis % & % H
Wi, B F AT, 3HEM O KK A Kruskal-Wallis & . 2 # O
b # % Mann-Whitney R & T1T - 7=, et Y 7 bix. SPSS

Statistics22(IBM i) 2 H L7z, 2k, AEKEIL 5% Km (i

Ul kBE) & L,

m. #& %

1. FELHEK

1) HSRBIOCEBHD® 0SI L K

MR OFEERIT L4506 CEHMEHEERAE), R 111.5+
5.lcm, fA#E 18.7£2.6kg TH V. VR 22 F ALY R I AEKEFHA O
R SOLIIFIERUETH -7, 0ST X, 2.50%+0.42(X10%) TH »
e FEHRE. KE, VUV THERCTCHERZIRD O N>, BB
OB EE L 37.054.2 5% . B K 158.7%x5.6cm, K 52.4%
7.5kg, 0SI 2.64%0.28(X10°) Tod o7 (F 1), BB © 0ST 1T A& %

il *Y KW DOF D 8. 7T% Th o 7~

2) $IRBIVCRE DO OSI LKL BE

HRBLOEBR O ST LK (R, KE., EEER (SR D
v, BH o BMD)) toBEIC oW T, MBEFREERENL TR
ALE(FE2), HIRICH >N T, 0ST L hKOHMBEBEEIEE r=—
0.004, fAHE r=—0.110, KHEEH r=—0.130 L ADOHEN AL LN
e, AECEE»-o T, BB I, A HRITBWNT
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r=0.214(p<0.05) & A EQRIEDOMBKE Z =L 7,

EHhiIcHR, KE, AEHEHOoPREC2HICHTT. T Eho
AL IERMEEIC >N T OSIZELE(R 3, HFRIZEWT, &K
EEMBE., MO ST ITZTN T4 2.3920.4(X10%, 2.70%
0.5(X108), H 7 745 % & BE . MK fE B © 0SI X 2.36+0.4(X
10°), 2.67%20.5(X10°) T, KMEEHED OSI XA ECE N>z, HA
R, BE. ARICBVWTEHE, KE, BUI(SE - v 7 %)

Eb, WMHEMICAERERT R -T2,

3) HIRLBHEBOMAKKEI KLO 0SI B &

I WT, $IREBHEOMBERE R L, HRAKT
X, R r=0.257(p<0.01), &K &E r=0.314(p<0.01), K& $F %%
r=0.234(p<0.05) & R FHICHEBERIEDHBEND - 7=, Ml TIX.
BREIEFE., hE, KEEECTHBE L EOHBERS >, LR T
THEEOHLTEDOHBEBEN - (£ 4),

— ., 0sTicowTEHRaeR ENCBWTYH, BRFREICAHE

2B o T2

2. BPERELAEEHE

FREREAFEHBEOBEMEIZOWT, BT X#EL2ZICHEELER
WHEEIFE LS RWHEO2HEHICH T, TUENARVWE &4 LR
WHEIZDOWT, OSTOFEH AL (R56), AEEEHBERNEHB O
S, TEKKMI. i) OoRMBMITHONWTIE, HECREY XAHDL
Nl MrroRA4AL THRIFLE, 2K, itk T, WF
NOAEFEEEDL ST EEEETR2»o7, L2L, EH R OHWHE
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(HEHE) TLTwnwsd) B (BEWEE), TLTwZ2uwn) B (4 F L
KZWEE) O 0ST OFEHITENZE A 2.4450.4(X10°), 2.57=%
0.4(Xx10°), b OvRE R M1 W oL By B (R WEE) . T1 R R
WO (FELLSARWVWEE) © 0ST X 2.47+0.4(X10°%), 2.54+
0.4(X10°%) . st ER M T22 B LAAT) B (RBRWE), TLUFE ) B (4F %
LA WE) © 0ST 1% 2.49+0.4(x10%, 2.58+0. (x10°5 7
EL ETREENEFE L2 WVEEO 0ST X, B WEIC N E W[ IS

H o 1=,

3. FPELAEEDRN

1) I RBICBREOBERAEMEHEOHE

4 BERBHEOBIRMEE B AEE 6T LE, DAY Y LB AE R
HEOBEBMMEE "HIiX 4.11+2.0 B, BHIT 3.34+1.8 [ & FH EIZ Y

RoOBEBRBEENGMN->T, B

171

v oftREREMHELAREEZ TR,
ST, RO FRBERBEEITE»~T, KT, EFXERDIEEA
EF<HEBLIOEZ IV DEKBRHERAESLTIE., BHOFR @G-, 4
Roi<TiEx, tArE<BESEBEHEREMFEOEBRMHEE R ITB W T,
B 2,771,201\, ZIRIF 2.31+1.2 1\ & AFEICH IR OERMEE R

Mmoo, BRBEFMOoOBEMBFERMELCSONTSL, AEEEFT RN -

Iy

BN, mREVHEENSS, BRIEIEEND - 2,

2) YRBIUVEBHEOOSI LERAELBEELOBEHE
4RO EBERMEE /B E, PRMET2HICHT., ERHEENG
WHELEWETENRLZEN 0STI OB Z B LE (R 7)), 4 B0LEHED

FERHEEOSKIZLD 0SITOEF., 1R, BB EBLICHARBERERX R
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m o T,

wic, o s BFEOBEBIMEE "H % 350251 0SI % kb #
Lo AEEZEE ol HIEZRT LICWVWTNOREFRICD
WTHLHBERALHEOBIREESNG VT LY, 0SIAELI D &L

- hrL Yy RRBEINTZ,

3) IRLBBEWMOERERHHEE OBKBE

4 AR HOBIMEE  BOoS R ERBBAOMBEREKIX. PV T A
it & W A& M r=0.509(p<0.01) . = A F < BH #t & B & A&
r=0.831(p<0.01), &% I > CHBKH A M r=0.632(p<0.01), & & 3
> DRI A S r=0.769(p<0.01) TH VY . B+ THERIEOMHEBEMN

b o 7= (F 8),

4. BE L VIRELR TS A

1) SRBIVBHEO VIRERETFEZEHOHMBEEAE L 0SI

VDR BIE T2 M OB E X, aa BT 9 R 25.7% . FF#H 29.7% . Aa
BX 4 2 60.4% . BEH 56.4% . A4 TSR 13.9% . B #H
13.9% . TTH X% 8 59.4% . F# 63.4% . Tt x5 @ 39.6% .
FEBL36.6% . teMiTHhE 1.0%. BB 0% ThH o7, VDR EIZF %
MORMIEINN—T 4 - VANV T OEZHED RN T,

VDR Bz +Z Bl o 0ST X, $hlE, BRH &b Zh T o %A 3R
(B D Tagl 2RI OV T 2B THEREIL R D o 72 (£
9),

Wi, BERrZ2REBERL2EALAEDE. VANV R ( aa® | 7T

BYE T A0 R P (datAA B, Te B+ B)o 28 L., £
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nNoBEETFZ2HOoT A0 R U400 RBRIPA O 28T O0SI OFY
g L (£ 10), KRB WTIX, ITTHR | T+ttt B o F &1
2.63*10.3(X10°% ., 2.36+0.5(xX10%) T, UA )L REBNEFEIC
(p<0.01) Mol BRTIETAEEREIT R Lo,
ZRIZHO>WNWT, UA LKL 4L FRUYUNEZHEEE DT 48
(aa+TTH | aa+Tt+tt B, Aa+tAA+TT R | Aa+AA+Te+t¢t BL) & 0ST & @

HECODOVWTHbRALEZS, WTFRLOBLABERET -,

2) BHEFLZHLLAFBEI OSITRETER

B FZRHEMTIEI RS, AFEEHOER® ML DL Z &I LD
0ST ~oBEZMFF L (X1, TBECH I ELL 2] 25
WTIE, aat7TBI <, B4 CoECZHELEN, TRNI, TEDL
B bWz v BRI ANAFEEIC O0ST 2 EE (p<0.05) % /8 L7z, fh

O E BT B E R R o T,

V. £%
SR oBFE LPH T AERIZOWWT., KK, AEFSEME. VDR &
I+, BH oMU LEoBEELIBRFTLEZ, B, KB T

T, 0OST 2B EDOFEEL L=,

S
S

SR D 0ST OEHIT 2R TIE 2.500.4(x10°%), M p T
. BIR 2.50+£0.5(x10%) . Z WK 2.51£0.4(X10°) TdhH o7, A
OB EBEFMICOWVWTIZ, REELEEME TR ESNLTWVRWVWED,

Moo S ATHF% 02y o R B L, B, KK L b ETHE
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LD FEHEEIFIERMETH - 72,
BRICEBEZEZ2H L LT, K&, AR L OBEITHZ <
HEINR TV VY KAOHARIE, BEEEEKAEKE LY 2P =
HNWVARNVARZL AMIND I EICIVEEENGO LD &I
o, RFRICE W TR, BH O ST IT AR E & IXBEE N R o
e, KEEHR CEOMBERD o7, THIXIE VD 19~40 % D
M 2,662 4O W THWBr AN O Wl &R, BB O 0ST T KK
WEBEEZ T T,
HPIZo>WTIH, 45 maxR L LEMEICB T2, LRT

T oSI B R, KRELOFEREOMBEINRESIND —F. 3-5

w3

WodaEIZ ), ZRIcoVnWTIEHTELEFEE (SOS) Mz WT
OMBEM R REINTREY, BRIZBWTCEHEW&HRE & LEERL LS
MEESNLN TS, TR, BEE 2L L-mEs 2Vcixz. BR

DEFEREKREDO THRICBWT SOS B HROBBEWEZ S LLERENS

J8
oy
T

EHICEOMBEEEICKH L, ~HOARREEM O 20 0Bk

i

REHEEESIPIHICEDLDRVWEHAZAALL27ZD TEHRnrHE N
T2, AFRICEBW T, BRCTHKE, » v 7HEBLKMEHED SR
ML OSIVEMEE RL, ETFRLED THREIX -F TiEAR
Mmolo, SBOMEEZHRLERTNIT RS 20,

HFREOBR FHBEAMBICOVWTE, LT 2HREETZ W 0, 4
RaEeaMHEE LEFAEBEICBW TS, BHE 3~5 % WY HELEL
34 AT O R & TAHEZRIEOMM (r=0.339, p<0.01) & HE L
TWs, —F, EHPVEIYHEAFRERLEZORBEEZSR L LIZH
O, BHREFREMICITHEEREEN o HELTWD,

AW ClE., EBEVEME, OSTOH FMMEEXA»>7., LM»
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L, AR E, &, B TofRrHMEEEF2AEXL Y BaKRET
m<, BFroFEMABEBEIARKRETCILICHMS DI W EL T
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SN p ! IR D IR D S257) p
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6 ot significant

117

7 BRERBEERZEIZRESHE L OMMME /R L 0SI

JIED) 53] B U
n (%) osI¥  p*? n (%) 0s1 » n (%) 0s1 p n (%) 0S1
T DRI S
PR U 53 (52.5) 2.51%0.5 o 50 (50.0) 2.62%+0.3 . 27 (50.9) 2.54+0.5 . 26 (54.2) 2.55+0.4
PR RV OBE 48 (47.5) 2.50%+0.4 50 (50.0) 2.67+0.3 26 (49.1) 2.45%0.4 22 (45.8) 2.47+0.3
T2 AE < ETERAIR fr Y
PR U 52 (51.5) 2.51%0.5 50 (49.5) 2.65+0.3 28 (52.8) 2.51£0.5 24 (50.0) 2.49+0.5
PO RV 49 (48.5) 2.50%+0.3 ®os (50.5) 2.64+0.3 ” 25 (47.2) 2.48%+0.4 o (50.0) 2.53%0.3
'y v CHHRTR R
BB VOB 53 (52.5) 2.53 4 51 (51.0) 2.61+0.3 29 (54.7) 2.51+0.5 24 (50.0) 2.55+0.4
PR S 48 (47.5) 2.48%+0.4 BT (49.0) 2.68+0.3 ” 24 (45.3) 2.48+0.5 "o (50.0) 2.47 4
¥ 2 v DRI R
BB wv e 60 (59.4) 2.53+0.5 52 (51.5) 2.64+0.3 29 (54.7) 2.51%0.5 31 (64.6) 2.52+0.4
PR S 41 (40.6) 2.45+0.4 R (48.5) 2.64+0.3 ” 24 (45.3) 2.48+0.4 T (35.4)  2.49+0.4
U F AL (0ST), 13 TR A AR 5% (X 10°)
#2 Mann-WhitneyfR A *:p<0. 05

I vy MR AR T, L RGP, R
To A PR IR S A ) - Al OB - MR

TR AR O L, R, R
R AT - A

" not significant
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T3 v WG PR S BEEERE BIOS T © 2 2 DEARTR AL S AE L BERI0S T

0SI 0ST

o p=0.347 30 p=0.29
2.5 2.5

2.0 2.0

1.5 1.5

1.0 1.0

0.5 0.5

0.0 0.0

1 2 3 Sy hE 1 2 3 B2R0A
7 AAE < B PR A S SEEERE BIOS T E A S AT A BRI 0S T
0ST 0SI
3.0 3.0
p =0.280 p=0.584

2.5 2.5

2.0 2.0

1.5 1.5

1.0 1.0

0.5 0.5

0.0 0.0 N

1 2 3 R 1 2 3 3L

1 BEARUR A A EE 1S R 3 A AL D 0ST
0SI : Bk
L - HEETR RS O BEERS (B A 340f%
p : Kruskal Wallis®D#E

1 e IR B S E 3 AL o 0SI

® 8 SR ECHBMOBTEHRBEERERZMGEREHOFERME B OB E

XIS B #Z I
AR p™ FIBEREC p HEBMRER p
B MR 0.509 sk 0.366 &  0.643 sk
7= A FVR LR £ 0.831  x 0.829 &  0.836  x
EH 3 CHHETRE R 0.632 sk 0.693 #x  0.559
E# v DRI A 0.769  *x 0.847 &  0.729 sk

1 Pearson® FH B %%

#2 Pearson®FHEI *%p<0. 01

s AR A SR ILE, T, AR, W
B E B RTRE SR - /A - 90 - T

e I CHHRTR A BB VB, BIE. BwE

Bz 2 DRI S A
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FF

=

* 9 0SI L @z T+ %

o
whiR B
n (%) 0S¥ p>:<2 n (%) 0ST D
Apa 1 aa 26(25.7) 2.58+0.4 30(29.7)  2.61%+0.3
Aa 61(60.4) 2.51%0.4 png™ 57(56.4) 2.66%0.2 ns
AA 14(13.9)  2.35+0.4 14(13.9)  2.66=0.4
Tag 1 TT 60(59.4)  2.55+0.4 64(63.4)  2.650.3
Tt 40(39.6)  2.43%0.5 ns 37(36.6) 2.64+0.2
tt 1(1.0) 2.35 0 (0)
113 7 $5) 1t 4 55 \
R BB AL E (0ST) (X 10°)
*2 Kruskal-Wallist® &
*3 Mann-Whitney#® &
1 ot significant
#F 10 0SI @M+ 28 (MMAHErEbw i)
EENEN BIR i
n (%) osTH1)  pH2 n (%) 0ST P n (%) 0ST D
aa 26(25.7) 2.58%0.4 13(24.5) 2.51+0.5 13(27.1) 2.65%+0.3
ns ¥ ns ns
Aa+AA 75(74.3) 2.48%0.4 40(57.5) 2.49%0.5 35(72.9) 2.46%0.4
T 60(59.4) 2.55+0.4 33(62.3) 2.49%+0.4 27(56.3) 2.63%0.3 .
ns ns N3
Tt+tt 41(40.6) 2.43+0.5 20(37.7) 2.50%0.5 21(43.9) 2.36=+0.5

R 5 8 1) B S AMG B (0ST), 1813 T HfE + K% MR 72 (X 10°)
2 Mann-Whitney E  #%p<0. 01
D LRt NN R D o T2 DT, TT. Tt 28ERD ik

1 ot significant
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£ 11 O0ST L AEHE -VIREMGB 20 (A EDbDER)

(Aa+AA)+TT (n=34 )

aa+ (Tt + t2) (n=0) (4a+44)+(Tt+1tt)  (n=41)

aa+1T (n=26) *°

n (%) 0ST®!  p¥2 () 0S1 ) n (%) 0SI p
B
221RF LARf] 21 (80.8)  2.57+0.4 ., 30 (88.2)  2.50%0.3 33 (80.5)  2.41%0.5
B n
20 LI 5 (19.2) 261202 4 (11.8) 2.78%0.7 ° 8 (19.5) 2.47x0.5
ST 4 RREAR ]
1O R A5 19 (73.1)  2.59%+0.4 32 (94.1)  2.53%0.4 32 (78.0)  2.36=%0.4
e ns ns ns
1OMRFRE] LA 7 (26.9)  2.55%+0.3 2 (5.9) 2.70+0.2 9 (22.0)  2.69%£0.6
BEOA
BERL 16 (66.7)  2.60+0.4 23 (69.7)  2.54%+0.4 21 (51.2)  2.51%+0.5
. . ns ns ns
2 H Lk 8 (33.3)  2.44%+0.3 10 (30.3)  2.42+0.2 20 (48.8)  2.34%+0.5
Eox
JEAA 20 (76.9)  2.61%+0.4 29 (85.3)  2.51+0.4 36 (87.8)  2.39%0.5
ns ns ns
RGN 6 (23.1)  2.48+0.4 5 (14.7)  2.68%+0.6 5 (12.2)  2.71£0.5
TLE s BT A PC - S — AR
1A 13 (50.0)  2.58+0.3 18 (52.9)  2.46%+0.4 21 (51.2)  2.45%+0.4
ns
1RERLL L 13 (50.0)  2.57+0.4 16 (47.1)  2.6240.4 0 20 (48.8)  2.40+0.5
SRS (EFEE)
153 13 (50.0)  2.57%+0 16 (47.1)  2.54%0.4 15 (36.6)  2.35+0.5
n
HEVEFETHRD 13 (50.0)  2.58+0.3 0 18 (52.9)  2.54%40.4 ' 26 (63.4) 2.47+0.4
TER)ROENE
LTW5 10 (38.5)  2.47%0.4 17 (50.0)  2.46%0.4 20 (51.3)  2.41%0.5
ns ns
LT 16 (61.5)  2.65+0.4 17 (50.0)  2.61+0.4 19 (48.7) 2.48+0.5
WO (85 L&)
JE=4 13 (50.0)  2.72+0.4 . 15 (44.1)  2.53%0.4 17 (41.5)  2.46%0.6
n
BN, EH5THAL 13 (50.0)  2.44%0.3 19 (55.9)  2.54+0.4 0 24 (58.5) 2.41+40.4
Sl OV
LRER L E 18 (69.2)  2.52%+0.4 16 (47.1)  2.56%£0.4 18 (43.9)  2.34%0.5
N ns ns ns
TRRE[RT A 8 (30.8)  2.72%0.3 18 (52..9)  2.52+0.4 23 (56.1)  2.50%+0.4
RARY DL E P
AR 5 (21.7) 2.62%+0.3 5 (14.7)  2.42%0.3 3 (7.3) 2.49%0.3
ns ns ns
HD 18 (78.3)  2.50%£0.3 29 (85.3)  2.56%0.4 38 (92.7)  2.42%0.5
U BB (0ST), 513 T3 I + 2 ¥R 52 (X 10%)
? Mann-Whitneyl# & *p<0.05
3) G TS HHMA A DY aa+tTT UL R4 D AL KA
(Aa+AA)+TT, aa+(Tt+tt) : TA N REI+ (AT o4+ I 2—% 2 i)
(Aa+AA) +(Tt+tt) DT R4 I 2= M)~ TER S 2 — 2 P

ot significant
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Study?2 Factors associated with BMD in pre-school children

[Purpose]

The aim of this study was to clear the BMD in pre-school children
and to contribute to prevent osteoporosis in the future.

[Method]

The participants in this study were 101 children in the
nurseries school and their 101 mothers. The cross sectional
examinations were conducted by measuring the BMD, analysis of
genetic types related to bone metabolism (VDR), questionnaire
about life habits and their body indices. These examinations
were conducted from Oct. to Nov. in 2014. BMD was measured on
the heel of the right foot using supersonic wave bone mineral
density (Osteo Sono Index [OSI]) measuring devices AOS-100
(ALOKA).

[Result]

The OSI of children was 2.50 =0.42. The OSI of male children
was higher in the lower body weight and lower Kaup index than
in the higher body weight and higher Kaup index. The
relationship between the children and their mother was not
recognized in OSI. However, the relationships between the
children and their mothers were recognized in the body indices,
and in their nutrients to take. The OSI had relationship to the
consumption of the food/food groups associated to the BMD, but there

was not statistically significant. Statistically significant differences
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in OSI were detected between the subtype TT and the subtype Tt+tt of
VDR.

[Conclusion]

It is useful for mothers to do BMD education on the basis of
mother’s health indices than the OSI of children at present. It is
also useful to analyze the genetic types related to bone metabolism to

understand OSI of children
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A, BXEME@ERERBICH T I2EFSM AN L Z S HEINT
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N A EBRE) BMBMEBLXORY 72— 80 ERMR
HThd, BEEBRITER., MRERBEE., PAREEEEBER T
EHEFT L LD VO TR A TIELI9LENLDL, BESED O
BRICOWT . [5ADay (Z 747 7 5 4))] Vi#EH (1991-2006)
FREBELZ, Zhid, 1HIZ 5 MOHE - - RWoEmErHET L
DThHY, KENTHBEXLRDoBIENHEMME M, £ 2ATE
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KIZOoOWTHH R b0 HEMNEBERMNEEL D, RELZHE L
L7eBAL WoRAEICE2E . BEBEBEIRECHFERAZINICIEER
fREnh Tk, ANEREILE -BEL, LAl iz
fE# L. Saskia J B Wb | MW BRI W T, R B 0B EER
ERABRAZOTFZERBICEEBT L LH®REL VWD, £, 9 KEH
ODEEFF, BAFZEHL CVWLI2REFOEE LM Z T 101D
FREFEREZEIF THMICBBVTHVWVHEBE®® 2 2 & 19203 @ 4 X
nNTWwWs, FHEICbLESs THHICHXZ2ERIE 22O IC1F., *iE
FOHXKEROEEMEORBE RO P+ XREMEOERNEE
D

— . Bandura lZ Lo CTHRB I cttamZ2EEGBX ', 5
HREAEALH T D CLERITHEZ EORE S E<AT5 2 LN TE
LS ANDHAEEZ SE(AER AHK)ETFALTWD, £ LT, SE
FEHANEOREZIZOT CTWVWDERMT D Z & (perceived
Self-Efficacy) ., T O ADIATEH OERZ THI L. F & KK E2H
T 2HEERER> TV EN, SFTICHEHZLS ORI &> TR
ENTWD W, ZOXSIC . SERTHOERZ TR+ 2 HERER
ThrhbiE, OB FEBREHMICH T, B2 HNHEE T 5 HE
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1. IBREBLOCHAERH

FEHRTOREEZL CIZHHEREIZE S 5 OR#EH Z X RIC
HMEMAEZEmML -,
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ENTH 1R GEEEE 1004)72 0 MICAT 3SE GREEEA 271 4)
T, 20134 6 HICH & ZE o R M - MIEZ & EICEKEL .,
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EThbrZ xR, 7V —LrOEIZZ Lo TCHEZHELNLE D
DETLHXEFEZTFEZIRMLE, 72, AR IT., HHEFEK

FHMEMBEZES TARI LTV D,

2. WEHEEH

HAEHBEZ., FELOEFEEBEBBIOEMNE., REE OB XRHIC
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ftom#) conwWTHFhRk, 1| POHFERNHEOHEML K Z., & FAN
FUATARFORIFED [6~6D2] ICHELCLT1IHG6ME L., RERSB
FUOSHERTREINLIBEEOMEHEEZ 1HD 1/3 ThHh 2D 20L& L.
FECTREBEINLIMBEOHEZ 4mME LA, TER(HAE--YAR)ICE
WTBFIAUDNERLIEBRXOMF A, YTCTEEL2RL %21 2EALT
KEIWVWETOREFEIRS) oM T, TEFEALERENZ
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0B (EWVWZ A, ICALCA, F<EWn, X5 FZI5NAT D,
LA AL EWwIHID . P b BE—vry  LERAIT)ICTr Yy 3] —,
F 77 ==V X, XL, PEBHRX, SRVAT A, ACZ
Ao ZTES.I=rFr~ b0 9BBEAEZMAZ I9BE L LE, TN A
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FrobrE,. 23, Ao Wi, #AEHE., 1HORMERSE LK
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HMEMCTFRLbEELS, R—=—Ya ¥4 XD A=V RRR2L0L T
D, T, 2T 14.5cn DR HAOMITEY [ lecm D FHBEE DO T
YFarvey boOo LM ZzHEWERETEHRE L, BEIZOW THE%E{L
il PR s

b ~oBF XRMEICHFTI2ITHERERAT -V ET L
(Transtheoretical Model of Health Behavior Change)20) (LI T,
TTM) I 2W T, FEICBWVW T IBFIAKT AIHE XL 3 ML E
(I ticowT ) oFMIcH LT, MELH., BFOH,
., ETH., #HEHO LoD Z2F—Y 0L, BEOWRNICHED
bTEHELIERLZERL Lo, 2B, TTM 1T, TEHOELR
MERF S B LM B8 . BT, EEH o 5 o0 RE %
T2 LEEEXZDL2ETLVTH D,

Mlird ol oM THEHZELLEE XL ILENDL .,
S AW & 3 ML Eo 22, 3MARMOEIZIX, TTM o EE
DO, EHBO 3o TF —TICHIiE TS5 T2 2% (6 4
ALUA) 2, TREHED I EEFEFE TRy — TZ2Z2 14 AL
WiZ, TREHD LS EEZTWVWD ] O 3 EBORZRK., 3L E
DT TIM OFETH, FH O 202 T =D IET 5 ik
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F b~ REBEORNEL @I T D SE(LL T VB X% Mo SE)
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TEDREHE LI R EEDLDA TSI mA T L TWET, F$Hmx A
A=Y LT, THHERLZIALOEHE T, EObWVEFIALICH
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FORVWHETH, A A -V TEBEALSEIN, ) &I ERMB T, %
HAEZSDW T ITE2KXRAERA 2V A /R)INEEAEBERE™ W2 A) ]
THFVHEHE R 2VWEBR)I D LAEBERDS (48) TEHLEHA
ERAH2GR)IITETHLHEE D 2 (65)] 0 6 BB OIEAMRE(Y
Yy A= bR =) THEZGLZ, AR THWEZS@EHEAB] Je
TR 22V PHAE. FAEETHICL2FE LAV LHEA & ILE

L.hki#EAH., b, BEO3SKHRF 20HHAE L, "B, U A DPL

N

HEN, BEEMHELDO SELLTEZY, o2 TORNKFEEZMEL T
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ZFHHEICOWNWTIEFH, AEMICEBREXE L ALABIORERIE O K#E

Ho2H4 THR - BmFIL, EEMBEIEZNZ L,

w

T
fe i, (DB XREMEO SEOHABRE, ()FHAMOME. (3)

FHR T M. (OMEME T 5. (5)EHE Mo R, (6)% 4 [

FS

MR ORE 2 IEKRAT - 2,

(D FERMftO SEOCHBERBECTEH, FEBOEH S MEIL, 1o
BIRKIZ 50 L EREELIROVDI2 02 2B LE, KIT, (2)
FHHAHMOMBETIE., mWVWHEE (r=0.8 U E)Z T bR dH 5 0n%
ERLE, OBZRHER O TR EEE e~y 7 2EEIC LD
K Fomtrzirw, EAME 1.0z REICHRFRELRRL, HNFAME
MWMOAUTERINTZTHEZROVWE, SHICHEHAGEREICSWTH
@ L7z (p»0.05). oK, REOHMBM &2 Yo THRET
Ll REISHRIZERZ AW THIENRE T2 217 o 72, (4) HGE
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I ). Adjusted GFI(A G F I ). Root Mean Square Error of
Approximation (RMSEA) % A W 7=,

BB .REFIHICENT, BEREMLEO SEOKFHBEOXHEMEIT. T
REICERL THETLE, 2B, $EHABICBT 2 XREMEOE ST,
TRT1IRUTFTThole, WICHWENKE o H L OMENRK T
frofmE»o Gz FTUREIZODWWT, ZREHLO0OHEE ZRET
DRFAHESDT T, Wi, RFarofmRiICESHZHEREDOHEHA
oW TOB)EFEEEORGF. B L0 (6)LEHERHEZYMOBRFEZITo

e BEMEOMF TIX, WHEBEEGMHZz R T RHEETHLI 7 00 Ny s

jull

affF e E M L, HEREZYE T T REMO SE] LT ED
OEFEEMBE ) TREMERN ], THRHEEMSEO M), TTIM: 178 &

AT =V EoBELEICOWTHEFSLEZ, THRXEMfD SE] H A

}

S
&

FIZ 2w T Kolmogorov—-Smirnov D EHMOKBTE 2 EE L. IE

e

Ao M Tl 2ol /7NN T ANy I REZHWE, T+ &

L OEEBEE I CIRABNER ] .ICOVWTIEEERKEOANE» SO T 2

v

BEIWZ 51 . Mann-Whitney & 2 . B X BB O M%), TTTM] &
OB D TIX Kruskal-WallisREZH W TEZEHEMEEKEZIT > 7=,
TR ELT, ERLERERRZY TChbIT, THERMLEDO SE] H
RIEZHXZBBREOMBAZ W, TEAEREAT - U EW., 8 XE
BMOBAMOBERIS HH T, Lo THERMEO SE; HFABEVLESE
T,
B WEH Y 7 R iX SPSS Statistics22 for Windows (IBM f) &

Amos17.0(IBM ) Z M H L., WMl HmE., AEKEIZX SN & L 1=,
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m. #% ES

1. HRFIZOWVT

A E A S 422 N (BN 59.1%) T, Z® 9 H SEICD20TD
R O RIE N 50% KM TH o 24 F RV TZE 420 412 0 W TN
EiT o, hh#EH OERIT 20 HMAR 22 4 (5.2%) . 30 KR 287 4
(68.3%) . 40 X 108 4 (25.7%) . 50 AL 1 4 (0.2%), REZE 2 4
(0.5%). EEN KM TH-T, FEBLOMERHIF, R 1834, &R
2374 Th o 7z,

dEFEOFERDE (R D)TIE, FLEBITHFE 110.6+5. lem CF B fE
TIEMEfR &), fAHE 18.6+2.5kg, A U FHEH 15.2+1.4 T, FTKAMKE
EHEHAEREEVLELIEFEERLEU DT, I U THRE»OKKZEZGE
fli 2+ 2L, LETE 2.4%, LEEH 24.3%, 529 56.7% . K
DEH 10.2% . KV T & 2.4%, EORXHEIT 8.6% ThH -7, ik
H T H R 168,455 2em CE M AR R £ ) K E 51.4£7. 1kg,
BMI fi§ # 20.5+2.6 (kg/m?) . B Iif5 BE o ¥ & J& % 29 2 & K4 2 3F il 5
5L ARIKE19.5% % @ 66.2% G (1) 10.2% A2 ¥ (2 £ )3.0% .
EOXRBEIT 8.6 Thole, B, FELOI U THELEAEEOD
BMIL ICIX A EOMHBE N & > 72 (r=0.203 p<0.001),

FHEMERIT, F¥HW 4.2 A0, EA2.2A, 8B 2.0 ATHDOH, 2
NITAEBFE *VICXI2FHREH 1.73 NE EH->TWk, =
HR#EFOHADS 17.1% TH V., EEHFE 7.4% 12 XEm0nE AT

»H o 17,

2. FRXEBHR O SEOHEHBERERE

1 oD BERFICH0% L EORY RNHL2HEEITR o727, 20 A
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H Tz i,

3. BEMABROLVILHEIEMRA FoHF

BEHOR T OO R2»b 4 >0R -2 HIE, B 1HE I
REHFOME, B 2RNFIZTFELbOMBE, F3HWFIFRE. B 4K
FiFxxoMmE Lz, HFARNFEIKESE, FELbOME, REOHEHHA

MO SRR F AT DT EN - T,

W, FFIMEN 04U TFTThHo7 4B (TH DD 2w H G R B
DR, TBFIAN, REKICEFZT IR, (BFSAL0RHAKN
Wk T FSAORER (BRFE) BRWVWE]) ZBRW T, FERER
R i 24T > 72 E S G EBRE (p<0.001) (X E 7 L i
BERIRN o (p>0.05 N HE), & LK F4F0 &2 0.4 L0 FH
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Development of a self-administered questionnaire measuring
self-efficacy of parents serving vegetables to their

children

Abstract
[Objective] Development of a self-administered
gquestionnaire measuring self-efficacy (SE) of parents
serving vegetables to their children.
[ Methods ] We distributed a 20-item self-administered
questionnaire to seven—hundred fourteen parents of 5 year-old
children attending 13 kindergartens in Aichi Prefecture 1in
2012-2013 on SE-related factors about self-concept and
behavior, and about difficult situations when providing

vegetables to their children. An exploratory factor analysis

was conducted to select SE-related items.
Cronbach’ sa coefficient was calculated for examining
internal consistency, and confirmatory factor analysis was

done for construct validity. For criterion-related validity,
we used parents’ cognitive factors, and the present status
and the stage of behavioral changes when serving vegetables
to their children.

[Results] The effective number of responders was 422 with
the response rate of 59.1%. Three SE-associated factors of
parents , children, and eating-out were chosen by an

exploratory factor analysis. An affirmative factor analysis
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revealed 8 SE-related parameters having indices of goodness
of fit with GFI=0.97, AGFI=0.95 , and RMSEA=0.06.
Cronbach’ sa coefficients were 0.875 for all SE-associated
parameters, 0.887 for a parent factor, 0.883 for a children
factor, and 0.728 for an eating-out factor. Satisfactorily
high values were secured for construct validity

[Conclusions] We developed an 8-item self-administered SE-
related questionnaire for parents having difficulties
providing vegetables to their children. The questionnaire
appeared valuable for use at nutrition education sites and in
the research field, because it is conveniently applicable to

study subjects with reasonable wvalidity and reliability

values.
Key-Words: children, parents, vegetables, self-efficacy
(SE), self-administered questionnaire
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