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A Practical Study of the Relationship between Basic Physical Ability
and Exercise Safety Ability and/or Emergency Evacuation Ability
in Elementary School Children, Based on Performance During Play

on School Yard Equipment

Ryuichi Komata

Musashino shiritsu onoden elementary school

A study was conducted to investigate whether improvements in basic physical abilities
such as speed, skill, balance and muscular strength are useful determinants of exercise
safety ability and/or emergency evacuation ability in children. The subjects were third
grade elementary school children, who were divided into training (male: n= 16, female: n=
9) and control (male: n=16, female: n=12) groups.

Children in the training group were allowed to play on school yard equipment, which in-
cluded a horizontal hanging ladder, a vertical climbing bar, tires fixed to the ground and a
scrambling net ladder, for between 5 and 10 minutes, 5 days per week for 10 months. The
times required by the children to cross 18 bars on the hanging ladder, climb to the top of
the climbing bar, leapfrog over 10 fixed tires and climb to the top of the scrambling net lad-
der per month of training were measured.

By the end of the 10-month study period, most of the the boys and girls in the training
group had improved their basic physical ability in comparison with the control group.

In addition, the times taken by children in both groups to remain hanging from a horizon-
tal bar or walk along an 10—m log were determined, together with grip strength during the
training period, and the success ratio of forward—-downward circling on the horizontal bar
with a soft landing at the end of the training period. These abilities were considered to be
relevant in times of disaster and/or emergency.

It was found that the times a child could remain hanging from a horizontal bar and walk
along a log were significantly longer and shorter, respectively, or showed a tendency to be
so, and that there was a significantly higher success ratio for forward-downward circling on
the horizontal bar with a soft landing in the training group than in the control group, indi-
cating that the period of training had led to an improvement of basic physical ability.

These data suggest that improvement of basic physical ability is closely correlated with
exercise safety ability and/or emergency evacuation ability, and that play on school yard
equipment is important for acquiring such skills in the early stages of elementary school
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A Relationship between Social Skill and Self-Esteem, and
Aggression Susceptibility among Junior High School Students

Yurie Hara”, Tsuneji Muramatsu®

and Osamu Fujita®

YKanie Town Sunishi Elementary School

D Aichi University of Education

9 Toyota Medical Corporation Kariya General Hospital

In order to analyze the characteristics of students who experience bullying in junior high
school, 611 students (304 males, 307 females, first grade through third grade) were tested
by three self-rating questionnaires, which were aggression susceptibility scale, social skill

scale, and self-esteem scale. As a result, those who had already experienced bullying and

who are currently subject to bullying showed statistically significant low self-esteem and

low social skills, as well as elevated aggression susceptibility. Low self-esteem seems to

evolve from an introvert character, while low social skills seem to be connected with nega-

tive and non—outstanding behavioral pattern. These two components correlate with each
other, ie, when one factor is reduced, the other is reduced with it. This result coincides
with those of other previous studies. In order to prevent bullying in school, early stage edu-

cation (elementary school) and continued education (junior high school) should, therefore,

focus on elevating self—esteem and social skills.

Key words © aggression susceptibility, social skill, self-esteem, bullying
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., DB OB E LT LE S X 87(28.6) 88(28.7) 14 175(28.6)
EEbHERoTwAEE, FRITET5 @) 64(21.1) 103(33.6) % % 15 167(27.3)
b oMpriEIN L %, Wb X 57(18.8) 100(32.6) %« % 16 157(25.7)
RIZLIZEGOWEET O 68(22. 4) 86(28.0) 17 154(25.2)
KiZbE W] REeidis x 51(16.8) 89(29.0) % % 18 140(22.9)
KELP—~ATIALE) B, B2l s O 68(22.4) 70(22.8) 19 138(22.6)
3 N N N SEIE T
‘Ef%ﬁ$°beé’fw'%®iifﬁk x 55(18.1) 69(22.5) 20 124(20.3)
LTLES
BERELEPEETHE, DELSTLED X 26( 8.6) 46(15. 0) * 21 72(11.8)
RIZBILEYehkAae BT 5 O 14( 4.6) 9( 2.9) 22 23(3.8)

FEL MR, df=1, % 1P<0.05, %% :P<0.01

B2 HEMAXLVOEEOLWIEICIBIRL, HHNICHEL ..
B3 IHEAFNVOBEENIFELY [Wob LTws (OMOEE) | /2id 8L Twiw (XOHE

B oflazRbT.
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EENTWD,

3) VT ZATF 4 —LRE

N7 T AT 4 — ADOPWEIZIERosenberg®
EROREHARERIOER 2 A L. £
TILAT 4 —AFEHEL, BERE, BHCOHME
EFREN TV B, EREESHT TEFER
IR, FRAEE, WEORKRNEN L EOMME
TEHOBEELZLCHEMUHZEL TS, BAEY
REMEBE LT, [EFEoMER], TS
DODEF~ORTE ], [ABBEFROPTOREE
W, TITENE CORMANORE] ZE2IY E
FTwab.

4) WU EZITIEBROFEIIONT

W LD EZT IRBOF IOV T, E
BEEPVEOOMEE LCHEL-8HAY
(E3ZBMW) 20T, 5/ %L, —HH/
R DOZNENOHEEIIDOWT 2 FEIREE
Bl 5, WEDOEAKNRARTICION
T, [EFETOEL) He»rLl, 2ok
Wi, [ nl, TBHA4 - B oM LRE
Dl hEFBROLDELR T, THLY
Zlashrz], [AAh R ENL], 8
Ehbbhizl, IBE&eWelrohiz] e

FRRAERIGE  Jpn J School Health 48 ;5 2006

2. MRMREDNTTE
FEOMBITEMBRAO 2 hEK (BEMK
— & EHIX A O 14EE~ 3ELEDERE
611% (B F304%, &LF3074) & L7 #E
AL 164E 4 ApEr o 5 LATHY, &
AABHEREMREIC L > TiTo 2. FHE®
SR ER UL TICRT.
1) BEZHRE
BREZEHEREIGEE (F128) & X
CHTEESL] 5, [RRLTIEFSE] 404,
[EboThwn]3m, [eE) 28, (&
Ci#ED ] 1HOSBERCHESE, &5l
DOEFBBZHEERE L, BEEE S hE
5ORBKITEIZ 2T WHEIENICH B EE X
5.
2) HEWAFNVORE
HEMAFVORE2REE (k2288) oW,
OHIOMEBEICE TW2b LTWwWa] 411, [&
EXELTCWA] 34, DL Twin]
24, [&RLTCnhwv] 1H04BBETHE
s, XHOSEHBEWMIRER L LT, #hE
NI, 24, 3H, 450 4BRTRESE,
ALV ORHARNAFNEELE L. 55

FHVLWIED EER L. HIEEHENAFLIEVEER S,
£3 WLDETH-EOWLHONE (BHEEZ)

el 7T &

VLD DORWE N (%) N (%) N (%)
L, POHPVEZIT 87( 70.2) = 66( 50.8) 153( 60.2)
SCUETLAS (AN (A 45( 36.3) 88( 67.7) % %  133( 52.3)
BHYErREI N 48( 38.7) 33( 25.4) 81( 31.9)
ERETOBELESRT 39( 31.5) 38( 29.2) 77( 30.3)
AAH SRS 23( 18.5) 44( 33.8) % % 67( 26.4)
BhEsBbNIE 44( 85.5) % %  14( 10.8) 58( 22.8)
B, BUOMMLEY 22T | 15(12.1) 15( 11.5) 30( 11.8)
B&eWrihohiz 12 9.7) 100 7.7) 22( 8.7)
HEE D 124(100.0) 130(100. 0) 254(100. 0)

1o M, df=1, % :P<0.05, *% :P<0.01
E2 LV LOOHEDOLVIRICHRL, HHIE L.
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3) ¥VTIRAF 4 —ARE

VT ZAT 4 - LREINEBIZOWTER
FRABRBCHE SIS, AR 4 AOLikert
BREL LTIV, OBV IIZAT 4 — 40
BWIEEIRA0E, BWHEIZ4HET S, fito
T, BBEODDIFELVTIAT 4 —AHE
WEERD.

3. F—YOEHR

T — 7 MBI RSy - — VSPSS for Win-
dows Ver. 10 R L7:. FHEHOBEEEED
BT v RE®, 2HBCBT2E8ED
EOMBICIE tMEE, S2HEOFHECOED
BRI — TR B SO 217, SEILKIC
i Bonfferoni (5 %K) #17o72.

KGR T, DLEoXBN Lo e BT 272
BT, DT CHBREZ1T-72. 1) &
PRI 2 & SRR, 2) SPAEBIILE,
3) BURZEMEE, BV T IATF A —AEA
BILUOHEWAFNVEROBBROGH, 4) »
L& Z T BRoEE» o BZHN, s
MAFN, EVTIZAT A —LBHEL.

m#&F =R

1. BREDBRO2FRIMERR S ORI
B

1) VT ZARTF 4 — A

BV T LZAT 4 — LB EOFRE = R E
AR TIE25.6+5.6/8, BT26.3x5.55, &K
F25.05.6RTH Y, BFOFPHFEILE
Moz (P<0.01).

2) Bl
(1) BOEZEEA R

BORZE R H OFE + B REZSART
1£50.7=12. 4%, BF50.3+12.84, LF51.1
*12.08TH Y, BT AEEZETIALAS
ol
(2) FEMEHIZOWT

BRZEED [ROICHTIZEL +20HT
BEA] 0EEEER1IICT LD, WEZHN
DEPTE [FAMIBLTOVWERIY 72
Vv (89.9%) ] oEIEFRLE L, UT %4

DEI T LIFFEICHE)REXLZLES ], K
DRI L, TR T2 v ldskni.
(3) MWEIZDOWT
HERASGN-EHIZ6EED Y, BF0k
PEECEP-ZEHBR B2z ohkn
ANZBEWERETHRENLZEXHB] & (B
EVTTCVDEANS, HOMTE2HITTREDS
NEZEdHD] O2HETHY, LFOFHN
BIXBro7-HBZ TAVICAEETDOZE
oW, HoZiBO%E-TWwALEHZ
EWBDH] RlEHETHL4HETH -7,
3) H&EWAF L
(1) HEMAFNEL
WA F NG R OFEE + FERE TS
TIX67.8+7. 64, FF65.5+8.08, F70.0
6. 48 THY, BTFORVERBICE»-/2 (P
<0.01).
(2) HFEMEEIZOWT
HEWAFVOHEBERICFE LVWEEZ bR
ZEEEE2ICT LD HEMAFVORT
R TR IS ) EFoCTEIE, [
Ay, WO K] LB 25 (68.2%)] "ELEL,
T TERER—HIFED D EFo TE 2,
Binl, [EPBEvoLEicnwa ]| HkEn/z,
(3) MEIzoWT
MENHR S NZEHER TR L —HIRS
I eFHESTERE, [HA, W X] E&25]
RIROIREEALON, WTRLKFOHPEE
B oz,
4) WEDEZFIRBEOFEE ZONE
(1) WL OZZIT-REBROH I
SEFTII—DOTHENERRL A EDH 5
A, & TIE254% (41.8%), B F124%
(41.1%), #&F130% (42.5%) THY, 4=
Fabhedoiz,
(2) ZFWELDOHE
F3FEEPZT -V LDOEEERLD
DTHAE, WUDOPTIE [HehLl, 261
WE Tz (60.2%) ] BEH L, BT [
B sz, THbERashi], [E%
TOBELEZT72] HEnis.
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BFTROLE»oHEIZ [HehL, 256
PVrRZIT (70.2%)] THY, DT [HbH
WaRRsh], TSz Shiz] 257,
—7%, BFTHRIE o ERIE PSR
ahiz (67.7%)1 TH Y, LT [Hehrl,
PEDPVEZITL, [AAR,HERIN]
ViR AR A

BN LT, BTOFARCEP 72
HHIE [HRhL, »oPnE%d] & (8
NEFRLbN] THY, KFOFPERIE
Mo lzEEE TEARICEh] & [AAL
PHEHEN] THoto.

(3) ZF2 v UOORE

[WLOEZITRED D | O&E (254%)
DOHT, v LD ERERLAEREETIE
175% (68.9%), B T88% (71.0%), 1t F87
% (66.9%) THY, HEEALNEo T
2. BERILER
1) ¥V 7254 —2BE

FAFFEENIENVTZATF 4 — A BEHE A

FRARMERITE  Jpn J School Health 48 ; 2006

bDTHDL, SRR TICELE REMIC
HEENALN, —FAENT - ZEALDE
Pz,

2) BB

RS ATPENCHEZEEBEEALDOT
b, ERTIFEMEEENAONR, T4F
ER—AEE L ) Eh ol HHTIRELE b2
ERICHEEEIXAO NP o T2,

3) HERAFNEE
F6XFENHEAFNVEEEAZDLOT
b5, SETREERMIAEENASR, — -
BN TAEEI VEPo 2. BHTRETFO
FEMIEEENALN, ZEENTEELD
B ol

3. BIWIJIRT+—LEBR, ASNAFILE
RBEKLUEZEEHERORFR

1) BT T AT 4 — LGOI

TNV T AT 4 — ABEOFHENS 1SD.
INEWT N —TEEE, 1SDREVWIL—T
rEELL, Fov@izdiEE L. 2ok

£4 FECHRIRNTLAT 4 —AEBH

ENVTIAT 4 —Ah 5 + z  F & F#
#F TH=SD. BB PH=SD. B FW=SD. BIK
— & 28.22% 4.89 100 27.18% 5.34 111 27.68* 5.12 2i1
Ok 24.79% 5.52 98 22.73% 5.60 78 23.88% 5.63 176
=& 25.71% 5.66 91 24.26% 5.10 108 24.93* 5.38 199

—JLEE BTG P<0.01 P<0.01 P<0.01
LB TR ZAECE T4 ZECE TE - ZECEE

]S FERNC AT BURZ IS A

TR S BYHEAA % ¥ x F & &t
¥ FHeSD.  fIfk  FH=SD. B FH=SD. A
— 4E A 49.15+12.17 98 49.16%+12.28 104 49.16%12.20 202
O A 51.89+11.61 94 52.53x11.99 75 52.18*11.75 169
= A& 49.83+14.51 92 51.98+11.43 106 50.98%12.96 198

— LA B BT NS. NS. P<0.05

% I NS. NS. — LT
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TIAT A —LEE 3 ED D AT MR B
HERTIORT. @20 icBi e d 35
CHEEVALN, WIhdE NV TZAT 4 —
AR - BELDE o4 i, T
IATF 4 — A BEIHEPOALHEATIVER
ZRIIIAT. RO ERE D 3FMIC
BHREEVHALI, WIFRbLLVIZAT 4 — 4
MK - FREI D EDI o7
2) AR FIVE SR O
HEWAFNVEROFHENS 1SDAE N
TFNV—T B, 1SDREWIV—-T R B
L, ZoREEDRREE L ASHAFLVE
H3BED DA BIEZEHMB R LR IITRT.
EFRTEOVICETFO S HRICEEENALN
PR A T VRBESS - BEEL ) BEh o 7255,
WFTEIEMICEEEZIALN o 7.
4. WUSHEEITTRRERRICHEEER
1) WU D% ZF RN AT BUEZ B
FKINIRTHY, WEDEZT RO
BTiE, [TAMCEPLTHVWELTED 72
W] ZIEUDISHBICEEENALR, wWih
bRERD D OFDE Do T
2) WEDEZIT RN ATZHEN A ¥
RINTRTHD, W EDEZIT RO
BTE3HBICERENAOR, BB OK
PHEBICEVEE X (K2 oMpEE
L&, WAl O1EHETHY, BB LOFH
HECBVEHBE BB vwo L Eilna]

& TRIELEDMERFL] O 2HHTH -7,

3) WELOERRIRBOBER,PO ANV T
IAF A —L18E
KI2ZIRTHY, £F0 3HMIEBEENA
L, WUDEZITF L LEOHEV Y
LORBBEL ) E o, BHTIEBTFD 38
FHUZER A LN, SEIBTIIAREIZA
LT, XFO3IHMIABERZZIALNLE o
7=.

4) WEDEZIFRBORBEN O A HES
A

RIBIRTHEY, @ERLTICHELED 38
FMICHEEEPA LN, v ORI O

ZHUREITROE P o7,

5) WLOEXITTRBROBEN D A HEH
A% VAR

RUITRTEY, EF25TCEF0 3HR
CHEEFALN, WIEOEZTRHRE L
DHENPEACCOBEBRIEL ) Eholz. LFO
SHMICAEBRERI o7,

V. £ £

1. BRCH IV IZAT 14— L, #HEHNX
FJU, LL®

JIM 29, h-hEEDOE L 7T A
T A —=AIZDOWTHEL, KFLVEFOEL
TIAF A —ABBNIEEHRELTBY, &
WMEOMERRE —F L. BuPiZZoen
TIAF A —ADWEEITOWT, FfkosEn
BALHREZET TS, BFOFFIETITH L
TATTF 4 TWChsd (BVTZAT 4 — LMK
{%3) HRo—2& LT, BEOREFIHH
OFEFIZEITL, KANCk-7-B0% [BE k]
ELTEITANSLIENTETIZ, THHDHEK
PEEAZZ] W Z I TESOEREIF R IChNE ]
CHOBEENICRAE WAL OTH 5.
FEWAF IV &, HINPICX5E WAS
HiZBWT, HAPHEFOREEHEHEL, +h
WIELTHABEESARIGEREL, RIEL
I L7295 2 TN ARS % ETT 5 £ TOMER
BzRg] LERTwA, HEMAFVIEA
BHTITONEDIDTH LN, INPAEL
Twa e, SABREZHETS LD, MR
HIEd, BESEHLILIHLL RS, KA
MRED FLETLOARTENAFIVORE
PRI TBYY, AMBHREMNEICT 57
OITER L 2T IER S VATV EE LS
na.
RANBRICEENSH L Z L LI LIEERS
NTwb., RABRICEIT R, BER,
Z L CITBIRSSE S, 5 AT, —icEo=
EBRROFVPBEID SBEFLZLEZONTS
DT OREESICE LTI, BckRTt
i3 [BECOBRBRRABEICOVWTERL, K
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RO FENCALHEHZ FNVEE
AR T N5 H B T r  F & FF
S FHESD. BB EHESD. BB EWESD. HIl
— 4 & 66.49% 7.45 97 70.44% 6.46 107 68.56= 7.21 204
g 63.89% 7.81 94 68.39% 6.58 77 65.92% 7.60 171
= A& 66.02+ 8.47 83 70.75% 6.15 108 68.70% 7.60 191
— LR BT NS. P<0.05 P<0.01
N4 N.S. AR AR THES M S
KT ENVTIAT A~ A IES S RS TS
BB Z B AR 5 T LS &  F
VT IATA =4 FHESD, B EY=SD. HI% THESD. B
L[S - 57.20%13.17 35 55.76%+12.69 55 56.32+12.82 90
BB 50.13+12.15 190 51.35+11.11 186 50.73%11.65 376
[ 45.48%13.32 46 44.05+11.78 37 44.84%12.60 83
R W i P<0.01 P<0.01 P<0.01
L EILER R BR<ER SRECRRECRE ER<hR<ER
T8 ENTIRATA—ABEIHEPLHLHANAFVER
HAH A VBT B F x F & #F
VT IATA =4 TH+SD, B FW=SD. HI% EH=SD. Bk
® 61.56% 7.27 36 69.77+ 7.39 56 66.55% 8.34 92
BB 64.68+ 7.64 177 69.37% 5.90 192 67.12% 7.18 369
= 70.24% 7.41 49 74.03% 6.37 36 71.85% 6.99 85
—TLELE BT P<0.01 P<0.01 P<0.01
LRI IREE - RE<ERE RRE . PEEERE REE - RRE<ER
R HEWAFVEL I HD O REZEHNES
TR Z B HEAR B ¥ x F & F
TRHIAF VAR FHESD. B THESD. FIE PHESD. BIK
® B 55.18+12.24 72 56.15+13.36 20 55.39+12.43 92
BB 48.46+12.00 164 51.17+11.59 197 50.02=11.83 361
BB 44.13%+12.43 24 49.86%12.69 56 48.14*+12.81 80
—JLELE T P<0.01 NS. P<0.01
% E I hEE - B <{KEE N.S. HEE - B <{RBE




B WREORBESHEE LNV TIZAT 4 — 4, HENAFVICHET 209 167
FI0 WV UORZTF-REEHINC AT BUEZ MO L
NS o S e A e
(N=254) (N=354) (N=608)
B& SLEh

SRS N (%) N %) Ef N (%)
FAFTERALTHWEERD 72w 238(93.7) % % 310(87.6) 1 549(90.3)
HHEOF) I LEEEICHIREMLLED 132(52.0) 187(52.8) 2 319(52.5)
FRORMNIR L, MM TIEART L Ew 138(54. 3) * 154(43.5) 3 204(48.4)
BVICAIRESOZLIZOWT, FoldBROFE-T

WB LIS A 133(52.4) % *  93(26.3) 4 227(37.3)
ADPSBESRE L, BVERLZWI EXH S 121(47.6) * * 100(28.2) 5 221(36.3)
ERIITEICEHB RV, APSwLHENENTIRE

R 129(50.8) * *  75(21.2) 6  205(33.7)

o~ o= Hin NV Ny A kR A
Ezwﬁbcﬁmﬂvkﬁ”ék”Lb%“%jgmﬁ 105(41.3) % % 59(16.7) 7 164(27.0)
BB CHOLDI, REFEPBEIC L2055 | 67(26.4) 92(26.0) 8  160(26.3)
» =R 2, L7 ZEH

ZAL%<%£ IR, ADHLDINECLND 102(40.2) * % 54(15.3) 9  156(25.7)
BAREY DAL, BETEVWTIoE ) LIELD

T s LS o b 92(36.2) % *  58(16.4) 10 150(24.7)
?g(‘ > FrS Ty :’ : ‘% A QUL Nl N

%QQWx%h;bAb BOERTHRINGZ 2D 98(38.6) % %  47(13.3) 11  146(24.0)
EANI D BUBTIIEE-THEED 64(25.2) 76(21.5) 12 140(23.0)
W ADS, RAZ X EDhEZEPHD 96(37.8) % %  39(11.0) 13 135(22.2)
BB WP ArShThedw 63(24.8) % % 44(12.4) 14 107(17.6)

%50 7 3 - 2 N L z

IQ%D;AJ&bénfD%@ﬁgmﬁﬂh°éné 80(31.5) % * 24(6.8) 15 104(17.1)
ZEHHb

I b AP BN/ 23w 70(27.6) % % 33(9.3) 16 103(16.9)
7% W ) 25, EOHR VTR z

Hﬁ?‘ilfﬂ ARG, FORTEHFCRBLND 63(24.8) % % 37(10.5) 17 100(16.4)
EhHDB

FH, BERIEBLALROLWEEADSTE RV 47(18.5) * 50(14.1) 18  98(16.1)
FEROMBOTDICRAZREICT22 2035 26(10.2) 21( 6.0) 19  47(7.7)

B iME, df=1, % 1 P<0.05, *®3% :P<0.01

FE2  BBZEMEORGOLVIICIEIRL, By | & Bk L] ThELZ.
EE3 I MEBRHEO [RRETEEL+AVIIETETS ] odlgeRdb L.
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K1 LD EZITBEINCA A E A F U O L

. RERDH D RERT L &5t
N a5, o
L LORZI AR (N =254) (N=354) (N =608)

A N

HEIA TN N (%) N (%) W N (%)
RIEZBF—RIELI EFE-CTEE, [9A,
k| LEED O | 167(65.7) 249(70. 3) 1 416(68.4)
RIZHP—IEAI) LFE-oTELE, Wb x | 157(61.8) 236(66.7) 2 393(64.6)
EEbEwolLzitns QO | 143(56.3) 239(67.5) * * 3 382(62.8)
EEZBIZ [H9ED] R EE-T, B
SEL R B O 1151(59.4) 208(58.8) 4 359(59.0)
Kb EDHEEFS O 1129(50.8) 209(59.0) * 5  338(55.6)
KIZH L ORREF S X | 133(44.5) 177(50.0) 6 310(51.0)
RELWAHEDELLEE, [Lrd377AhR)
I O | 103(40.6) 166 (46.9) 7 269(44.2)
REEL&BECICHED O | 102(40.2) 147 (41.5) 8  249(41.0)
REELEFELTVEE, T2 E-T,
s O | 94(37.0) 143 (40. 4) 9 237(39.0)
BroOEREEIVEEIAT, HoLnkHEE
LR D x | 77(30.3) 132(37.3) 10 209(34.4)

3 N - - 1) 7 O o~
%gzﬁ%@ttk%’mibtbg<éwt O 85(33.5) 113(31.9) 11 198(32.6)
ERbrLApREENLEE, ZRICBESE O 91(35.8) 101(28.5) 12 192(31.6)
EEZBIZE-10, B oEaznits O | 77(30.3) 106(29.9) 13 183(30.1)
ERELHREEZFATOLE, BRI EPFHh
E SVECRE OREE LT LE S x| 75(29.5) 100(28.2) 14 175(28.8)
EELHREE-TWAEE X, FPITET5 O 73(28.7) 93(26.3) 15 166(27.3)
ERbroMpEEEN-EE, Wb X | 80(31.5) % %  77(21.8) 16 157(25.8)
KEZBICHGOY 2T O 59(23.2) 94(26. 6) 17 153(25.2)
E2ZbBE [Eh] hkidhd x | 56(22.0) 84(23.7) 18 140(23.6)
RELHE—~ANTEARLES L, Fehibsd O 54(21.3) 84(23.7) 19 138(22.7)
EEEDPE-THTH, DWEOFFTRAAD
LTLg5 x| 46(18.1) 77(21.6) 20 123(20.2)
RIEZLBEBTAE, DESTLES x | 32(12.6) 40(11.3) 21 72(11.8)
REDICEYRPHAWE BT S O 11( 4.3 11( 3.1) 22 22(3.6)

1 HRSE, df=1, * 1 P<0.05, %% :P<0.01

B2 I HSWAFVOEHEOLWIHICBRL, BRH0] & [BHRL] CHhEL.-.

HS I HEAAFVOEERNCHET LY [Wob LTws (OHOEE) ] £ TR LTwiw (XDIF
)] oflgtEbT.



BIEh FREORBZHEL LN TIAT 4 — &, HEWZAFNVICHET L5 169
RI2 VIDEFZTLBBRIICAZENVTIIAT 4 —5BH
YT TAT 4 — A B =S Z T & &

W DD FH=SD. B FH+SD. B FH=SD HIH
B OB O L 26.92* 5.43 167 25.54% 5.69 170 26.22% 5.60 337
Bvon o RE 25.00% 5.12 33 24.50% 5.10 42 24.72% 5.08 75
v v Ui B 25.37= 5.71 87 24.00% 5.62 8 24.70% 5.70 171
—JCE B oAt P<0.05 NS. P<0.01
% B W NS. NS. el

K13 VL& ZT RERANC A 7o B Z B MR
KR Z TS 5 F x T & F

WO ORE FH+SD. Bl FHESD. B FYESD. PIK
® B o L 46.80+11.75 171 47.29+11.02 163 47.04+11.39 334
BounLoRR 53.10+10.72 30 52.83% 9.85 42 52.94x10.15 72
v U R 56.77+12.85 82 58.13%11.56 79 57.43%12.21 161
— TR BT P<0.01 P<0.01 P<0.01
% B Ik B BL<Bw<y ZL<Bu<ERYy ZL<BU <Y

R4 WUDEZIT BRI HIALENAF VER
FEIIA VB %5 F x  F &

W LD ORE F#+SD. BB FHESD. FIB FEYESD. K
# Bow L 66.65% 7.84 160 70.23+ 6.37 166 68.47% 7.34 326
B L kB 63.78+ 6.75 32 70.38% 5.80 40 67.44% 7.02 72
AR R 63.78* 8,30 81 69.46% 6.90 8 66.69% 8.11 166
— TR E WA P<0.05 NS. P<0.01
% B Ik B’ W<z L NS. Bun< L

ABERZBRO RS HROME L OBR] &E2
AOHLT, B, TRABRE V-
ELT, A XA-VT5HEMANED LY EHE S
NTWa, KREICBVTY, BRICHTL
FOHEMAFNVEB I EIRENS. Th
2, ZFORHPREAEORANIH LT, BEBRR
REFEREN R BHECHREOBI HBRI
fifE% BT Wb, BICKNEELE, 4

s AN

REOHEAE, B, XF, BPATHREENE

LHRENRDLNLPOEEEZ LN, Tz,
BHIYIZUOFFIMEBE LT L, B
BV OGEICZOMEA D Y, RO
BOWANEZEEELREERDLHED ELTW
59 ZoOZriy, KFRI—ANCLBOEE
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The Growth Characteristic and Sexual Difference of Calcaneal Bone Stiffness
—(Part II) with Special Reference to the Involvement of the Exercising Habits.

Ryosuke Okano

Hagi International University

The purpose of this study is firstly to clarify the influences of exercising habits on the re-
lationships between the calcaneal bone stiffness, anthropometric measures, and percent
body fat. And second purpose is to clarify the effects of sexual difference on these relation-
ships in the group of the nearly homogeneous exercising habits. Healthy subjects of both
sexes (from elementary school to university students, n=1288) participated in this study.

In the prepubertal stage, the correlation coefficient between height and calcaneal bone
stiffness of males with exercising habits was significantly stronger than that of males with-
out exercising habits. However, the result of females turned out to be the opposite. In the
stage from puberty, the correlation coefficients of height, weight, lean body mass, and BMI
with calcaneal bone stiffness of males with exercising habits were significantly stronger
than those of males without exercising habits. On the other hand, the correlation coefficient
between percent body fat and calcaneal bone stiffness of females without exercising habits
was significantly stronger than that of females with exercising habits.

In the prepubertal stage of exercising habits groups, the correlation coefficient between
height and calcaneal bone stiffness of males was significantly stronger than that of females.
To the contrary, in the groups without exercising habits, there was no significant difference
in each correlation coefficient (height, weight, percent body fat, lean body mass, and BMI
with calcaneal bone stiffness) for males and females. In the stage from puberty of exercising
habits groups, the correlation coefficient between percent body fat and calcaneal bone stiff-
ness of females was significantly stronger than that of males. In addition, in the groups with-
out exercising habits, the correlation coefficients between all parameters and calcaneal bone
stiffness of females were significantly stronger than those of males.

Key words . anthropometric measures, percent body fat, calcaneal bone stiff-
ness, exercising habits, sexual difference
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®1 HHE BELHNOKER) O BRIV
£ 5 R #* & wIEHiE BRIRDHAER BMI oS
(%) (cm) (kg) (%) (kg) (kg/m?)
(B CEBEEDD))
EHEMI A (n=194  9.4%1.8 134.4*11.0 32.4% 9.6 19.9%=5.5 25.7% 6.7 17.6=2.7 2.413%0.202
BEMUE (0 =239) 15.8+2.3 167.8% 8.3 59.6+13.5 16.5%6.4 49.6+10.2 21.0%3.6 2.994=0.398
(B GEBEERL)
BEMEIDA (n=105  9.1%x1.9 133.6=x11.4 32.3+9.7 20.5%5.7  25.4%6.6 17.7%3.0  2.376%0.149
BHEMUE (n =135 17.4+1.7 170.0% 5.3 61.3%9.8  20.9%6.0 48.1=5.6 21.2+3.1  3.093=0. 369
(&l GEEHEEHD))
BEME A (n=83) 8.3+1.3 127.7+7.8 27.4%5.2 17.4%4.9  22.5%3.4 16.7£2.0 2.314%0.158
BEMDE (n=188) 15.2%2.6 156.2*7.4 50.6=9.4 24.4%6.1  37.9%5.6 20.6+2.8 2.808=0.287
(K GEEPEEZRL))
BEMIDE (n=104) 8.3+x1.2 128.1%8.8 27.8%6.9 17.7£6.0  22.6x4.0 16.7+2.4 2.269=0.157
BEHDE (n=240) 15.4%3.1 155.2+7.0 49.6+9.3 26.2+6.6  36.0%4.1 20.5+3.0 2.755%0.311
=2 EHFHEHOFEICE S ESHBREROE T3 HEEHBEOFMIIHES  KHMRBOHLE
(BEHN X vioBEME) (BRI LR 5 )
BEEEOH S EEHBEOR EHHEEOH L BEHHFEO LW
5 B BEHXogio BEFRUWIVEO MHEREK ® = BHRODEOE BEMUBROR AHBRE
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