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A Study on Annual Transition of Physique
and Motor Fitness in Girl Students

Katsunori FUJII, Kazuyoshi OHTA and Michiko SHO

This study was intended to investigate on annual transition of physique and motor fitness in
girl students. Physique (stature, body weight) and motor fitness (back strength, grip strength, side
step, vertical jump, trunk extension, standing trunk flexion, step test) were measured continuous
on every April for 1975 to 1982. Method of analysis on annual transition carried out analysis of
variance on means of physique and motor fitness, computed regression of body weight and motor
fitness on stature and correlation, multiple correlation between physique and motor fitness, and
those transitions were considered in all annual.

The results were obtained as follows.

Rohrer index had a decreasing tendency and vertical jump had a increasing tendency with annual
transition. Regression coefficients of body weight on stature showed a increasing tendency for
1979 to 1982. On annual transition of correlation and multiple correlation between physique and
motor fitness, it was found that motor fitness shown significance in all annual were back strength,
grip strength and vertical jump. And still more, regression coefficients of vertical jump on stature
showed a decreasing tendency with annual transition.
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FREROFRERICOT, THOTORR, HE LG
HIXABEE RS bleh - 7o hs, Rohrer 85z o ¢
RS b i, I T Rohrer #8804 {E & HFEk &
O EHHER A ke, Fkizxt 4 5 Rohrer $5HCFH1E D
EREHRYER L7, (Table 21K, EIREHILY =
0.804X +136.9) % LT 20 ERHE AT & e L
TfER AR TH D Z LB D BT, 2% b Rohrer 1§
HOFHMEE, FRICFLTHT ) OBER LICHFET S
Ry, WREAERICD B LR E T,

Th LRk, EBRRDOFRHEBICOWTH, BE

Table 1. Mean and Standard Deviation of each years
TTEM 5.50 S.51 5.52 5.53  S5.54 5.55  S.56  §.57
M §155.80 156.09 156.78 156.45 156.23 157.33 156.70 156.35
TURE
STA W s pl 5.012 5.1808  4.6867 L.7657 4.796h  5.1942 b.5463 k.6132
BODY WEIGHT(kg) | 51.035 S51.724  50.939 50.820 51.098  51.311 50.404 49.412
“8)1 s.p|| 5.5788 7.2234  5.748L 6.0L30 5.9091  5.6207 6.1929 6.1621
M || 23.788 23.799 23.597 23.616 23.719 23.565 23.508 23.433
LIVI INDEX
S.Df 0.8581 0.9643 0.862 0.7579 0.9334 0.763L 0.7956 0.8699
M |[135.08 135.47 131.93 132.09 133.57 131.27 130.37 128.71
ROHRER INDEX
S.D| 14.575 17.102  1L.744 12.803 15.375 12.861 13.529 13.759
M . . 272 .98 .
BACK STRENGTH i || 76.129 77.871  75.272 74.983 76.228  77.084 72.678 75.648
(xg) | S-D [ 10.714 11.865 11.320 10.689 12.524 12.613 11.431 12.774
earp steenarn | M || 28-803 29-882  27.878 27.311 30.950 30.056 28.956 28.665
(kg) | S-D|| 3-3244 3.4986  4.0578 4.9953 4.0956  4.1214 3.9491 4.7250
, M | 38.152 39.225 39.583 38.928 40.156  39.821 40.122 39.749
DE STEP(t
St (time) | s o 3.5708 3.7815  3.4816 3.6966 3.9095  3.4005 3.6413 3.1370
VERTICAL JUMP Mo |38.427 38.775  40.579 41.933 40.39h  42.536 L1.456 43.352
(cm) | S.D 5.8607 6.1941 5.6588 5.5959 4.7584  5.6L92 5.2142 5.3626
rronk mxrEnson | M| P#:876 55354 58.417 56.639 57.128  54.927 55.089 S54.475
(cm) | S.D || 6.7075 7.0562 5.4832 5.6685 7.0766 5.9577 6.4160 6.8878
STANDING TRUNK | M [ 16.365 15.118  14.444 16.061 15.672  15.994 16.261 16.145
FLEXION (cm) | s.p | 5.0931 4.8061  5.0231 4.9321 4.7199  5.1402 5.2580 L4.5L33
STEP TEST Mo || 58.452 57.529  54.848 56.790 58.411  59.154 57.738 58.902
- S.D 8.8880 9.4507 7 4443 7.9314  9.5919 8.7091 8.1439 8.7181
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Table 2 . Correlation coefficients and regression between
annual transition and mean in annual

o "
ITEM Regressive equation Soprelation
STATURE ¥ = 0.099% + 156.02 0.5155
BODY WEIGHT Y = -0.197%% + 51.73 -0.6995
Xi S
ROHRER INDEX Y = -0.840X + 136.09 -0.8924
BACK STRENGTH Y = -0.267X + 76.95 -0.4252
GRIP STRENGTH Y = 0.054X + 28.82 0.1121
P 5
VERTICAL JUMP Y = 0.628K + 38.17 0.8932

%:P 0.05  34:P <0.01

PO LIS D L EHEE T ICO TS DR, AEE
BERD BT h 5 1o, Lichi» T, TEEBEO L Rohrer f&
HoBE LR, FHE & EFER EOHBIROERY
ko, TLCRIBHREOEEME#RELHER, BET
BB ENBEDBNI, (Table 2 2], BUIRERIY =
0.628X +38.17)>% b, TWHEBEO'OHAL, Rohrer 1
B I EIR R ERICH D & LRI,

L EofE& A & Rohrer fULBIAERICH b, HTE

BRI EA IS H B T E BB EIC S R, COEBIC

2\ T, Rohrer 3 AT 0 JEE A HbTHRIE L Sh T
WHLDT, BABEACH D EH S L, EEHEES
I TETWAIERERTDZEEZOND,DED,
wFEFEE, 2 SFEORMICRERCAIEEE, T
IO T A MEEO LB ENTIEHBH A Y ATk
FNC L TEIE VWL HDTIRISLEBbh b, FILW
(XBBFIS04E Rk D & T A D OMFE X, FBEFI40512K
oS LcHRERET DL, LM lcfEox &l
LOBBOA 2 =2 L LTHWTWAET > T 503,
IO EHRELEEZ T, TTFFELEDMH ko> E
D {E#E 734 [El> Rohrer 85 E R O O & > DFEHA
Lo TWBHZEFEZLNDTHA I,

L 2 AHEBEES 0P T b HEE PO T 2K E RIS
HBHEVH LWL, SRIOER DT TRBAELREE
FTELVD, M OERIC > TEI L x2FE X
LSl I EHADAT —RFELLTL T
BHEFEZLNIWIEA D by WIS L, 8FM &
WOEWHIMTh DI, BELERIEI L0
Uy,

2. HRICHT HEEOEFOHT

Table 31/RL7ci b, &K &MGAEOMHBIEFRT
BEMELDRDLRTE Y, HBIGREOAE X%, £FK
ERWTE#NRSHD L 51N, FOEEEIZE DN
Mote T TRICHERICKT 5 EEDEIFER %KD
7ok A, Table 3 O/RT X 5 ICEF R TOEIFRED
TENEECTH - otcdd, TORRBEHOLEBHNEE
bDOTHHMNE D by, DS EIT - fER, WHrC

Table 3. Regressive equation of body weight on stature

Year Regressive equation cgg??i%ig%%g
8;50 ¥ - 0498k - 2(:.61%§ 0-1}47?‘3"3.
5.51 Y = 0.5733% - 52.82? 0.4801555’E
S.52 Y = 0.56% - 37.32;'7&*' 0-1;593X
5.53 Y = 0.73?3;)% - 64.573* 0.581;"&
5.54 v = 053K - 33663 0. 4u0f*
5.55 Y = o.mﬁ - 45.408" 0‘568?m
s.56 ¥ - 0.748% _ 65,5157 0.5137*
5.57 ¥ = 0.73%% - 65708 0.5518*

%:P<0.05 i%:P<0.01

¥=0.740X - 65.519(5.56)

498% - 26.613(5.50)

BIDY WEIGHT

L 1 L 1 L
130 140 150 160 170 180 190

STATURE
Fig. 1. Regressive equation of body weight on stature
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S0z BT, KR RERRE OF AR T wic, HE, fELOHMOBEEE RS LRICER
B 2 hEOBIRICEE D » Tkl b gl LN oW, BERS EDEERRTHD E, &Y O
TV nas, Lo L, FIL9EREFI304E & IS0k 0 51 RS hieh, BRob sEAERVGE I e 5T
Ktk AR HEICH T A HEORR A LT 5 &, PSS E BEBOIC BT, W ORRTISETH
FEFRIS04E o ms AR RS A /s B AR R L, A—FkK BHEORD ST -t B &, EEBOOEFSE, 57F
CTOERESETRER TS BT VB L 5, 208D THERBEHETCHETH - ENBEBERETH -1
OHBOBICIEZ OEA (LTI L 52, SEOX FoT, DEoZ exd 50 LBETH DL, HRE
S AR OEECHEAERARENT D Z LD T BHEHMHEBEORD >R B oW TEBER &k
i, SAERIL L5 I IIRE T BB DT, R (Table 6 RO Fig. 2 ~ 4 #&MR), S5 1cBRHEHED
HERITIX L O LT, RS EOEREHCETD BEBREXT-75 2T, FREBIC LS 75 BEIRARE
L FEREDTE SEMOBmME LTE2HILHIE & DEEH ek 25, W EEEMOICH L2 2 EE)
BT o hEORBEHVNEESTH I LI, TTFE DD NI, &2 AN, WHICoLTE, BEUERE
DEEIMICI T, Vo F ThRA—E R TR ER DEEFHAT A S Teh o e, TEEBEO DS
BUTHY, Vi LLHBEHLCIHELERT S & Tk, BBFISIE D bR A ER 2B HEBI S ic, £2T
PR EEVZDHDTIEIENTH D S D Tz ruL SV UL E B 2 AlcdIT, ERRE LS

3. {EHE LEBIRES OAHBI R NEF DHER IO T L O BB A kb L 2 A, 0.80028 e h BEK

HER OMRE L £EEES L oL Table 4, 5% M BNz, £ LT, b oEFE kD, HEME
ERT IS D L5, BELERD, EH, EEY% PRELLEREETH DI ENRDLN, FRICHT
O, RELEGH, BHckVT, £ERICHEBOEER LEEBODOERIC L D 72 5 EIRRE OB ER 2 5
PEAERs BT, o BRIz Ti, Hk & RIER M E T,

PEOAIEFISL, 52, 54, S6HETRDBLRILMTEZEA DEowRL Y, FEOEREYEEICANERDE

ERD B 5T, DEYRIHEIC ST, &FEREBL TREL CHiiCTE

Table 4. Correlation coefficients between stature and motor fitness

MOTOR FITNESS . 50 s.51 5.5 555 5.0 P
B XX FE =
BACK STRENGTH o.2u63 0.307;7{X 0405 0.4063 0.1091 0.3745 0_3090 o 55
XX e
GRIP STRBNGTH | 0.3487" 0x4013 . 3965 0-2140" o. 282§X 308" 0.5317' 0.351%"
SIDE STEP 0.0317 0,162é 0. 2438 0,041].10.1661 0.1044  0.1745 0.1400
VERTICAL JUMP 02478 0.3192 0.2847" 0.2291 0.2431" 0.2628 0.153% o0.164F
TRUNK EXTENSION i pos
0.018 2551" 0.081 . _
STANDING TRUNK 3 o0.2551 0.0815 0.2418 0.1328 0.1009 0.1232 0.1382
FLEXION 0.0950 -0.1336 0.0151  0.0429 -0.0025 -0.0371 =-0.0633 0.0181
STEP TEST 0.1558  -0.0419 -0.0332 _ 0.0119 -0.0226 0.0696 -0.0967 0.0378

% : P €0.05 %% : P <0.01

Table 5. Correlation coefficients between body weight and motor fitness

MOTOR FITNESS S. 50 S.51 5.52 _8.55 .5 S.55  5.56  s.57

BACK STRENGTH 0. 1888 0. 3327 0.4499 0. 4422? 0.264% 0.3%72 % 0. 423" 0_399§x
w x B p-2y
GRIP STRENGTH 0.3919" 0.4184 0.3915" 0.2250° 0.u250" 0.4995" 0.4771° 0. p1uEE
SIDE STEP -0.0802 ov1q85 0.0947 0.0346 0.0135 -0.0054 0.1316 0.0268
VERTICAL JUMP 20.0097 0.1585 0.1415 0.1138 0.0339 0.0155 0.1276 -0.0473
TRUNK EXTENSION | 5 0,15 ¢ 5
STANDING TRUNK : .0348  0.0176 0.1329 0.0060 0.1285 0.1819  0.0974
FLEXION -0.0424 -0,0302 0.0382 0.0789 -0.0921 0.0016 0.1055 0.1432
STEP TEST % %
-0.0649 -0.0392 _ 0.1540 -0.0643 -0.1615 -0.0531 -0.0803 -0, 1483

% : P <0.05 %% : P < 0,01
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Table 6. Correlation coefficients and regressive equation TRUNK EXTENSION 6~-5
£ mot i tat -
BACKOSTEEN:;HhtneSS on stature . Year Regressive equation cgg?f%%i‘aggg
Year Regressive equation cggf’ff%igégg 5.50 ¥ =0.024X + 5'1-065 0.0183
b 5
5.50 Y- 0.529% - 5.901 0. 265" 5.51 Y o= 0.347K & 1.114 0.2551"
5.51 Y = 0.70§f - 32.112 0.307’7”‘ 5.52 Y = 0.095X + 43.472 0.0815
P P P & P
5.52 Y = 0.979K - 78.244" 0.14054" 5.53 ¥ = 0.288K + 11.647 0.2018
5.53 v =0.91% - 67.706* 0.4065% 5.50 Y = 0.196X + 26.512 0.1328
. ETS
S.504 ¥ = 0.285X + 31.733 0.1091 5.55 Y = 0.116X + 36.721 0.1009
s.55 Y = 0.908% - 65.92% 0.37,5% 5.56 Y= 0.174K + 27.838 0.1232
.X»'-
5.56 Y - 0,777% - 49.084 0.3090" S.57 Y = 0.206X + 22.215 0.1382
5.57 Y = 0.99%% - 0. 165" 0.3595" #P €0.05 4P €0.01
%:P €0.05 s:P 0,01 10991 - 1% |§§§§ 57gg7lr“ E;Z
13X - 62.79
GRIP STRENGTH 6 -2 T ooke ¥20.705% - 32, T:;:s 51)
. Correlation Sl ¥20.777X = 49.084(S.56)
Year Regressive equation coefficients (&) ¥20.527% - 5.901(5.50)
: 3% = Z e
S.50 Y = 0.231X - 7.228 0.3h87x @ YZ0.285K + 51.754(5.54)
Nk 8o
5.51 ¥ - 0.277% - 12,418 0.4015* 5;
b4 pied b33 7
5.52 Y = 034K - 25.979 0.3968 é
5.53 Y = o.ezﬁ - 7.783 0.2140 [salne
5.54 v = 0.26% - 6.7 0.2828% o
k% e
5.55 Y = 0.342X - 23.69?" 0.4306 E w
5.56 ¥ = 0.288% - 16.195 0.3317 Z wh M’M )
o % 5 o —
S.57 Y = 0.360X - 27.586 0.3513 g of = A
%P <0.05 #5:P <0.01 n e
Ay o
SIDE STEP 6-3 ~
i O L |
Year Regressive equation ng??g%?g;%g ° T T e i o™
s STATURC
5.50 ¥ = 0.023X + 34.628 0.0317 Fig. 2. Regressive equation of back strength and grip
% Z .
s v = 0115 4 20.69% 0.162¢ g strength on stature e e
%) Sl e
5.52 Y= 0181 + 11,193 0.2438 Zel i EE
Rt m e SO0+ 51.060(5.50)
5.53 Y - 0.032X + 33.943 0.0411 Sl ==
3 P X m Y 176X + 13.895(5.56)
S.54 Y = 0.135X + 18.999 0.1661 A M b
5.55 Y = 0.068K + 29.065F 0. 1044 25
K _e T
5.56 ¥ = 0.140% + 18.225 0.1745 &
ik &
s.57 Y = 0.095X + 24.868 0. 1400 &4
%:P<0.05 x%:P<0.01 E °r
)
VERTICAL JUMP 6 -4 > o e e
Yea Regressive equation Correlation . . STAIURE . .
- & - : coef fl“;;"_s_ Fig. 3. Regressive equation of vertical jump and trunk
5750 Y = o.zsé% - 6.650 0.247L w( extension on stature
5.51 ¥ = 0.375 - 19.490 0.3125" ol o
1123 170, 140X + 18.225(5.56)
P S5 PR Wx‘. 18,9395 23/
s.52 Y = o.zutj - 13.316 0.284% ) w ‘,,,_._i-g "’Iééx.f%éééi %
) o o“ ¥a0.023X » 3!<A628(S.50)Y 0.
p'a'd X% m 095X + 24.868(S5.57)
5.5% Y = 0.269X - 0.156 0.2291 & .l
5.54 Y = 0.250X ¢+ 3.214 0.2431 m
5.55 ¥ - 0.2888 - 2.132 0.2628 1%}
. 10
% X
5.56 Y =0.176X + 13.895 0.1534
. N ) I \ L . . .
s.57 Y = 0.191% + 13.528 0.1641 M Sk T

$7<0.05 #£:P<0.01 Fig. 4. Regressive equation of side step on stature
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HEE, THH, B, BEEROCO=FHETHLL
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T B ER R R E L T B0 IEN T, o
“HERIZOWTIE, EBOFENRDLNRTV5, 0D
ZEZOWT, B OS5 A RBRIS2E H b IE—FREE
FREPO0 I EDEEZRLTWDHEE2DBNILVTIEAS
Do DED, b L EEHNOBIEEROHFEAYIRER
IZ LoD, BEFNS4E 0. 285 &\ 5 BIRFREL O K & 2388
RETeo T Bicwd, BRSAFEXH ETHHNEE 2,
IR BRI, BEFIS6EE D 0. 777 D(EIL0.900 & a3
EMTEHDT, (ZIERBEFIS2EN b OBl FREL D L E M
HIEWTHILNTES, Lich-> THRICHTHEH
HoEES, EERRICRT 5 FRILIEBRNEZER L
TWBHELLTIWVTHAI,

RICEEBN OB I OWTIE, —ERBRIS1ES HE
RREOBPERIEH SN TS50, 2oz Lk, &
FoBAICL b5 BEOCOHEING A, FkELbiT
WA+ szLT, wobzhl BEEGOIRTFOHE
NhIe tebbTThbH, ZDX 5 BRI, BT 84
BTHRICIEEAEEITAL, RSy, &
BB ODOEENMENTEML CEL L EE2EbER
1E, FEECHREBOLOCEEHOCORE/HBOTE
T L EREWRTHEELZIDND, LoTIDI ENFR
HRBICLE b7 THROFEXEHE CLOICL TV 5 LHE
BMEhks,

4. fRIE LEBNEES L O BEHRBEOHEB IO T

Table 7 3 &R, FEO_ZEXMIILEEL LT, o
NHZEEICHT 5 EERE N OB L OEEIFE TR
RLIChDTHHD, ThERTEHELARLIIC, &
MBI SER THEERORD b LT 55 BEEH T,
B, BEROTH-7c, EHIRIDERERICOWT,
FREBIC &b ) ERBERMOEH YA 5L, HITH
KEREEILS TR, i, THIT20T,
FEAI504E & SASE IR\ C, B FER TRz EEHBIMRE

Table 7. Multiple correlation coefficients and Multiple
regressive equation of motor fitness on stature
and body weight

BACK STRENGTH 7o
Multiple
Year Multiple regressive equation correlation
coefficients
5.50 Y = 0.4330 + 0.188X2 - 0.886 0.2615
5.51 ¥ = 0.uB0 4 0,398 - 11,254 0.35738
ik 25 % s
5.52 Y = 0.609X1 + 0.658X2 - 53.680 0.5025
5.53 Y = 0.5068 + 0.551%2 - 32.217 0.4790"
S.54 Y =-0.024X) + 0.569X2 + 50.891 0.2646
5.55 v = 0.5880 . o.52B%2 — 41937 0.4218%
5.56 Y - 0.280X1 + 0.675%2 - 5.085 0.14345
5.57 ¥ - 0.5551 4 0.595K2 - 40,723 0.4335

#:P <0.05 %%:P<0.01

GRIP STRENGTH 7-2
Mult%p%e
Y M i i i orre io:
ear ultiple regressive equation gog?fi?iéngs
5.50 Y2 0.4l ¢ 0,178 - 2.551 0.4372
S.51 Y = 0.176X1 + 0,142X2 - 4.912 0.4767
s.52 Y = 0.238% 4 0.190% - 18.875 0.4635
5.53 Y = 0,040X1 4 0.251X2 + 8.393 0.3265
ik i
S.54 Y = 0.101% 4 0.259X2 + 1.935 0.4385
5.55 =073 40208 - 1ias 0.5305
5.56 Y = 0.089K1 + 0.260K2 + 1.403 0. 848"
5.57 Y = 0.180% + 0.21019%2 - 11.552 0. 4401

%:P<0.05 $%:P<0.07

SIDE STEP 7 -3
Multiple
Year Multiple regressive equation correlation
= coefficients
5.50 Y = 0.060X1 - 0,076X2 + 32.616 0.1103
5.51 ¥ = 0,087%1 + 0.048X2 23‘235' 0.1813
RE L%
5.52 ¥ =0.189%1 - 0.013X2 + 10.699 0.2445
5.5% Y = 0,025%1 4+ 0.010X2 + 34.585¢ 0,043
s.54 ¥ o= 0.1650 - 0.049%2 4 17.351 0.1789
s.55 Y = 0.104K1 - 0.058K2 4 26.445" 0.1307
5.56 Y = 0.117% + 0.031X2 + 20,236 0.1799
5.57 Y =0.122% - 0.037X2 + 22.440 0.1525

#%:P €0,05 #3:P<0,01

VERTICAL JUMP 7- 4
Mult‘%ple

v Multi X X i

ear ultiple regressive equation 235??1512225

5,50 Y = 0.3684 - 0.158K2 - 10.862 0.2817
5.51 Y = 0,367X1 + 0,010X2 - 18.987 0.3124
5.52 Y = 0.35@(\ + 0,013X2 - 12.813 0.2853,‘
s.53 ¥ =0.280K - 0.02p%2 - 1.910 0.230%*
5,54 ¥ = 0,288 - 0.07302 + 0.7 0.2564¢
5.55 Y = 0.408X1 - 0.199X2 - 11.450 0.3091
5.56 Y = 0.137% + 0.053X2 + 17.362 0.1622
XK % ps

5.57 Y =0.3180 - 0,172X2 + 2.189 0.2328

%:P <0,05 a:P <0,01

TRUNK EXTENSION 7-5
Multiple
Year Multiple regressive equation correlation
coefficients
5.50 ¥ = 0.062K1 - 0.074X2 4 49.080" 0.0583
5.51 Y = 0.422X7 - 0,112X2 - 4.776 0.2741
S.52 Y = 0,109X1 - 0.024X2 4+ 42.583 0.0845
5.53 Y - 0.296%1 - 0.011X2 4 10.940 0.2428%
S.54 ¥ = 0.238% - 0,078X2 4+ 23.887 0.1451
5.55 Y= 0.047K1 ¢ 0. 111k2 4 41,778 0.1329
5.56 Y 2 0,049%1 4 0.169%2 + 38.907 0.1843
5.57 Y = 0.181X1 + 0,034X2 + 24.448 0.1405

%:P <0,05 #x:P<0.,01
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Table 8. Partial correlation between physique and motor fitness in each years

ITEM 5.50 S.51 5.52 5.53 S.54 5.55 5.56 S.57

% ¥ %% %X % g

i BACK STRENGTH | 0 184> 0.1788 0.2507 0.2047 =0,0085 0.2135" 0.1033  0.1825

& o e % s %%

E | GRIP STRENGTH | 0.2106 0.2514 ©0.2640 0.0324 0.1175 0.2058 0.0984  O.1614

@ | VERTICAL JUMP 0.2815‘ 0,272g‘ 0.24953 O.zmgX 0.2543" 0.308§X 0,1008 0.228)3(X

%% X % % €% % %%

% BACK STRENGTH | 0.0906 0.2216 0.3248 0.2774 0.2426 0.2095 0.3215' 0.258§X
—

= P d be'd

= | GRIP STRENGTH | 0,281 0.2808  0.2605° 0.2524 0.349% 0.3143h" 0.3750 0,283

a . . .

S | vErTICAL JuP [0 139%F 0.0702  0.0127 -0.0246 -0.0841 -0.1685F 0,053, -0.167E%

#:P <0.05 P <0.01
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