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Abstract Children show active bone growth and develop dietary habits in the later years of elementary school. From

the perspective of bone health, it is important to help them adopt diet-related self-management skills based on proper
knowledge of nutrition during this period. Therefore, the present study aimed to obtain basic information for designing
nutrition education programs to prevent osteoporosis and maintain and improve the quality of life in later life. Sixth—
grade elementary school students (n=120) from two elementary schools (A and B) underwent bone mass measurement
and completed questionnaires. Boys in elementary school A demonstrated a significantly higher Z score compared with
boys in elementary school B. Boys in elementary school B tended to have a large percentage of lower milk intake, with
the exception of school lunch services. They also indicated a large percentage of lower small fish intake. Further study

on dietary awareness, eating behaviors and exercise will provide useful data for bone health.
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Table 1 Physical characteristics of the participants
N 5F ¥
(n=120) (n=61) (n=59)
BR(cm)® 1484 £74 1482 £ 86 1486 * 6.1
REkg* 379 £54 378 £53 381 =57
FBEEM™ -6.3 £ 83 -71 = 8.6 -57 + 85

OSI™ 2388 + 0.120 2.388 = 0.127 2.387 = 0.113
ZAOF7%)*™* 94 + 3 94 £ 5 95 + 2
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Fig. 1 Details of Z score
AN 87.0
(n=69)
B/IEHR 68.6
(n=51)
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Fig.2 Details of Z score (schools)
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Table 2 Health conditions, lifestyle, and eating habits (boys)
A(%)t
ANER  BINER
(n=34) (n=27) Pt ¥

BB i FE 1 5 kel 1(29) 137
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FlFLICERHYETH Licend 3 3(88) 137 0109

LIz &hdiginy 31(91.2) 23(85.2)
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HYETH L 22647 2352 O
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AR=YISTIZA2TVETD A oTLMEL 1004) 622 0%

KEBUNTHAEZRAETH we 23 (67.6) 12 (44.4)
. 0.069

BRELZL 11(324) 15 (55.6)
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Table 3 Food intake and number of meals per day (boys)
INCOM
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(n=34) (n=27) Pt
43 FEAEBBRD 20 (58.8) 13 (48.1) 0366
(1EE:avF1#F (F160mL)]  EHIXERFELL 14 (412) 14 (51.9)
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(1[E2: 18 (#100g) ] 38 3 [E] R 19 (55.9) 17 (63.0)
F—ABEDIHER E3E L E 10 (29.4) 6(22.2) 0954
(1EE: 18h ($20g) ] 38 3 [E] R i 24 (706) 21 (77.8)
W= E1E L E 18 (52.9) 11 (40.7) 0378
(1EE:1/3v%5(#50g) ] 38 1 [E R 16 (47.1) 16 (59.3)
ESABENDKEHG E3E L E 10 (29.4) 6 (22.2) 0953
(1EE: EZ---/NF1#F] B3 [E ki 24 (706) 21 (77.8)
FS5ShAE - MAELGEOEE E3@ELE 20 (58.8) 8 (29.6) 0133
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(1EE:LoTFL--12hH ] BIEXRH 9(265) 15 (55.6)
B .R.IL—H=ZBBRDLD 3BILALERD 29 (85.3)  21(77.8) 0587
WL ENHD 5 (14.7) 6 (22.2)

+ REEFRIBEEL TR BT LRI,
E. BREBICHT SEBEABDES L, REBEEERV-EIGERL.

FhMZF:BRE,

- 134 -



ANFEIZB T B R EE L

RIZIITR L TR WA BN FHO g % 17 - 72
EZAh, BTITBWT [90% £iii | oFI1X, AN
AT 8.8% (3 AN), B/NET 37.0% (10 A) TH -
7o FRETHEBELZENRD LN, B/IAFERITA
INFERAZHART, ZAIATH 0% RiliTHbLED
ANV EAURENT (p<0.01)e —H, KT
IZBWT, [90% Kifi ] OFIE, A/NERT17.1% (6
N), B/NERET25.0% (6 N) THY, FEMICH
BhEIRD LN D572,

3. ERRAZEOHER

ZAAT D THBERZAVPRD LN HFITo
W, MmO E/EB LT v — FOKTHH
TR TTIHE U7z fERERTE, AEHEE, AR
B B IEH I, Table 2 (278 L7zo MU, ¥4 v
MR, MERRIERY, SR, i~ opE, W
BOBERIEIZBWT, ¥REICEELRZEIRD D
Nh ol FHAOBIURIIZB VT, B/IERKD
BAIZ ANEREO T IR T, RS TR
RO H DOEE ML NEHINATR 27z (p=0.069)
BB, HBIIGR LTV ARV, LT REICONVT,
[ E > CnE T LFhRe A, [T
EHE L7728, ANFERTIEI6 A 457%), B
INERETIE 9N (39.1%) TH Y, FRMICHE R
ZIFROLNLE o7z, AROHFEN D Z X 37T
OFYLE = USSR 2, ARDIHE > Twa IR
T, 95£7%, HBEo>TWAWERTIE, 94+4%
THo7,

Table 3121, A EMOEICRILS X A KIS
OWTORREZIRLIZ0 Z AT TH90% Kiili TDH 5
HOHEEGNEHNZ LAITRENT B/IFRITBNT,
L5 RTF L2k EO/NMFBEOBIURE KW E
DOEERAFIIE W EHRENT (p<0.05)0

V. £ =

AWFZETIE, JBEOMEE & & A RBEICRDL O %
REZEBTLIE, BRICHETIHRF 2T S
ZrrHMEL, T EITo 72,

ANER, B/NERENENIZOWT, ZA3aT
[90% AKiii | OFOHEGERHH L5, ANE
BIE B/ E WL, ARISEH W LATREN T,
BEANCRABOBE 21772 25, BFI2BWT
L UMD S, B/NEROBT O HH4

IR IS B 5 2 M

BOBEDPZ AT 90% Kl TH 25 I LARI NI,
LAIZONWTIE, ZAATIZFRETHEEREIZR
DOOENGDPol2D, ARODLAETZAIATIEE
WEER L. BATIIECld, B icBnwT, B%
oA R EMRERDI AL I v h—HLTw
LI ENHESNTEY Y, MR SRS E
FBICEHE L TWE I EDTRENT WS, AHFZEICE
F A LT REDENGEHIZONT, HEOHENIC
Z A3 7 Ol + WG iR AEZ R 25, H
BVBEFE->TVBIBETIE, 95£7%, HBE-o>Tw
BWIRTETIX, 94+4%Tholze ARDIBET 5T
WBRHEHDD ozl bELWEEIZTD
Lo 7205, WD O OEBOREE w5412
BOTLEHREFEEDD L AFNR T2 5 h
MiEdd 52 8id, 5HOBETH S,

B /NEROBFIZBWT, Z 2Aa7 B RwEHEoHEE
VBHBICEPS722 00, BTICEHL, KT
TEHEIRAE, AT B X OB EIC O W THERE
AT o720 MRS, ¥4 T MRER MEARHRRY, B
HEER, BB 7 T T OB TH e 22T
DNz AU TOHFLOBIUIRMIZD
WTHPASRO SN2 eh s, BFANRER LI
¥, BEREIURTICEVDDH D LEEZ, SHITHE
i1 o7ze DIV I LAEEROZVEMIEAL, &
IEBURILZ O WTHIR 2 L 2 A, B/AINERDJF13,
LT RT LAV R ED/NMUFEOEIGHEE KW E
DEEPHFITH NI EAREN AT
LE, INEEOH VY AEIE O &SRS
&, FLENR 56.3%, TFEEHIZ 10.9% 2 HOTWS Y,
R FEDORREIZ VT ND RV ERET, BEH
BPREBEINTBY, MEODLERHIIT TR
RSN L, LoT, FRUANTOFFAOBIUHENE
B, BN AT AEIGRICRES BT LI L
Mo, HREUACERLE e H OB A AR ) 2
H ol B/INEKT, BROBVWHEOEENENI L
MNEZLNTze TNETTHRL, AMERIEZ, KT
EZONTWINAZ DTS [AVY T A28
W] 2AEMOHDAMIZEHEKLTEBY, 11X
DIV A HEEIGE 350 mg 123 L, SFEENE
400 mg & HEEIZHRV. 2/ L TV b A/NFRIZZS
OWMY AL DY, FEROMNFOEHEIE N LD
Mg INTzo RIFFELD, NEKEEEDT T W
BV, MBI OERRLHEDITOH OB
5, BEIGEEBEL TV LIRS SN,

- 135 -



HALFRFREBR T KEEEIERL -

Lo, AREIHEE LT, AVIT I ARELE
CEMIEH L TREEITo7225, EBoAavy Y
AEHGRIZOWTIEHL N TIE W EAEEE L
THEIFONL, ANVYIAETFTEHEL, E¥3I2D
R IVKE BEREEEORVEEEZEDE
PURILRe, BV A OFIHENE 2T X85 85
ot AGOBIRIIZOWT S %217 ) LI
HLZEDPRRELTEITONS,

AR TIE, JREOMG S & ZNEPURI O %
BEB LU, BEICHET 52 8F R T2RT I
LT ETzo INFRARFIED & B 2R AR DT TORE
W EEER ORI TH Y, Fie & bITEIE
HHEEBHES IO —H T, AW R AEEES
EET LT D Do AT B EHEDHER -
WEEKZI120E, DFREFEORIZIE Lk
AR DV RO HOCFEENZER T 5 2 L8
KUTHD.ZD L) HEHPOFROERZILIREL,
BT LW T OME21T) 2 &1, MACRIRWZ
Fge AT 72012, RELRERIDDHLFZ 5.
%1%, X0 E I, koS HERE T
5% QOL HEdtI oo 720 D EHF IR DGR & 7
AT =R RLTWETZ N,

(ZE #)

INERR AR, BORENE LVHNTH Y,
HERBOWEICH 725, TORHIZ, E LS
AR DVW RO ACEEENZBR TS 2 &
2, BOREREZLL ETEETHD, F I TAN
ZECIE, R OEHEE T B % QOL #EFem Lo 7-
DORBIHEMTE 28 2B 2HME L
720 288 (AREE BAR) D/NFER 6 4F4 120 %4 % K
L, BRMELRS NICHEMEHETELZITo720 A
INEREDBT-TlE, Z AT THAB/INFROE I
NTHEBIZBWI EATRENTZ. X 51T, B/IVER
DBRTTIE, HEDICEIE ST EIUEE 2
W CTH o720 Tz, NMUOBIPUHE DK 2 & A
RENTz, SR, EEESLRTE, Eahikiico
WTHMEEEDLZEIZX Y, BOBEDTDIZ
HHZERZ2HEONL I LA EN S,

B

AR EATHI DY, w72 E T L%
FRICODE D EHP L LTEd,

1)

2)

3)

2)

5)

6)

7)

8)

9)

10

Nud

11)

12)
13)

14)
15)

- 136 —

NG AARE SRR 2 23 75

SEW

JE A S5 B4 0 P 25 AF LR AR I A R R AR
@ Bk P, http://www.mhlw.go.jp/toukei/saikin/hw/
k-tyosa/k-tyosal3/index.html [2016.10.1)
NIRRT @ 55 3 IRATHHEAEIEATET I, hitp://www8.
cao.go.jp/syokuiku/about/plan/pdf/3kihonkeikaku.
pdf (2016.10.1)

WY - VN ) 7= a Y[ES, 51, 113-
119 (2014)

PATEES  HARBAER AR MRS, 49, 393-401
(2012)

HHBEDO T EWEMATA N7 4 AMERER
X BHEED PR LI HEAT A T4 22015
R, 74 7% A4 Ty AWM, HEL 2 (2015)
FRBEME - AHEAED BANE GRER), HARKR
AL, KB, 149 (2002)

Rizzoli R, Bianchi ML, Garabédian M, McKay HA,
Moreno LA.: Bone, 46, 294-305 (2010)

Consensus development conference: prophylaxis
and treatment of osteoporosis.: Am J Med, 90, 107-
10 (1991)

JEA 548« Pk 26 AR IR R AR - SR AR R ALl
4, http://www.mhlw.go.jp/bunya/kenkou/eiyou/dl/
h26-houkoku.pdf (2016.10.1)

SRR AT AIRED TG 55 1 kI
I, http://www.mext.go.jp/component/a_menu/
education/detail/ __icsFiles/afieldfile/2010/05/19/12
92952 4.pdf (2016.10.1)

SCERRLEAAE PR 27 AR BRI R R I AT
ROBEE, http://www.mext.go.jp/component/b_
menu/other/__icsFiles/afieldfile/2016/03/28/13659
88 03.pdf (2016.10.1)

EARMEE © Osteoporosis Japan, 13, 21-23 (2005)
FHE—, EPE—sA, AHHE ABRLC:
Osteoporosis Japan, 13, 497-502 (2005)
JNHZET 1 RAEHEE, 61, 93-97 (2003)
GIRTF, LA, AT, fRIES, SEH
WU REEPHERE, 72, 51-66 (2014)



