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School Health and Metabolic Syndrome
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The Relationship between Life Style and Subjective Symptoms, and
Academic Records of Junior High School Students in Okayama City

Keiko Nonoue™'

Kiyoshi Hiramatsu**

Yoshio Inamori**

*!' Hosen Junior High School, Okayama City

** Notre Dame Seishin University Graduate School

A questionnaire survey was conducted among 648 junior high school students in order to investigate the

relationship between their life style (their impression of their general health and the use of IT equipment)

and their academic records. Results showed students who participated in club activities more than three
times a week, attended cram schools, or had regular eating habits, enjoyed their school life, had better aca-
demic records. The long—time use of audio—visuals or mobile phones made their scores lower. Female stu-
dents were more likely to report a lower impression of their general health than male students. Female stu-
dents who claimed they had a lower impression of their general health had significantly lower academic re-
cords. This implies that appropriate advice on life style is important for junior high school students.

Key words . junior high school students, life style, academic records, information equipment,

subjective symptoms
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FT1-1 WY (REE) 9 BFOFEREE [F4E)]
) 14 (n =215) 24 (n =218) 34 (n =215)
AN % |FPE | SD | MuE | M| % | i | SD | #uE | A¥| % || SD | MuE
10 B LLOBT| 20 | 9.4(30.4] 5.9 15| 7.0/30.2| 6.9 5] 2.3128.2] 9.0
10 ~ 11 W | 80 |37.4(32.2| 6.2 58 | 27.0|30.6| 7.9 36 [16.727.9| 7.4
FREIREH) |11 ~ 12 BE| 85 [39.7 |31.8| 6.5| 3 80 [37.2]31.0| 7.3| ns | 100 | 46.5|31.4| 7.6| ns
12 ~ 1 W| 24 [11.2]29.5| 6.0 45 [20.9]30.4| 7.8 58 |27.0]32.4| 7.1
1 KDL 5| 2.3|24.4| 3.3 17 | 7.9/30.1| 6.5 16 | 7.5]31.2| 7.0
6 W DL oBT| 16 |75.5(30.1| 6.3 16 | 7.5/29.9| 7.1 7| 3.3[31.7| 8.6
RLEMEA | 6 ~ 7 B | 117 | 55.2[31.8| 6.2| ns | 105 | 48.8|30.6| 7.2| ns | 78 [36.6|31.3| 81| ns
7 W DL fE| 79 |37.3|31.3| 6.4 94 | 43.730.5| 7.9 128 | 60.1[30.9| 7.2
6 W R | 13| 6.1]26.8| 4.2 22 110.2 | 26.6 | 6.2 19 | 8.9/32.1| 8.8
6~ 7 MK | 78 |36.8|31.6| 6.6 79 |36.6|30.4| 8.0 97 [45.531.7| 7.4
WEHRHER | 7 ~ 8 ME | 88 |41.5(32.2| 6.2| ns | 86 |[39.8|3L.5| 7.1| * 72 |33.8(31.2| 7.1| ns
8§ ~ 9 W f| 25|11.8|31.8| 6.3 25 | 11.6 | 31.4 | 7.5 20 | 9.4|27.4| 7.5
9 MR LL L] 8] 3.8(/29.1| 5.6 4| 1.8|24.8| 3.3 5| 2.4[30.2| 83
1 W R ARG | 50 [ 23.5]29.1| 6.4 90 | 41.6 | 27.8| 7.5 106 | 50.0 | 29.7 | 7.7
—- 1~ 2 W | 86 |40.4]31.6| 6.1 . x 85 [39.4]32.1| 6.9 . s 67 | 31.6(32.7| 7.0 .
2~ 3 WM | 52 |24.4(32.8] 5.8 33 115.3(33.9| 6.3 27 [12.7132.6| 6.6
SWEMILL R | 25 |11.7(33.5] 6.3 8| 3.7|31.3| 8.4 12 | 5.7|31.5| 8.8
33 A L] 40 |18.8(34.0| 5.7 48 [22.1133.9| 5.9 62 [29.1]32.7| 7.0
B M1 ~2H| 8 380|322 6.8 k% | 94 43.3[30.0| 7.2| k% | 76 [35.7|31.4| 7.1| *
MoTWaRV | 92 |43.2]29.5| 5.5 75 | 34.6]29.1| 8.2 75 [ 35.229.3| 8.1
% W 96 |45.7(32.9] 5.9 108 | 50.5 | 31.2| 7.6 101 | 47.0[32.2| 7.3
m L A | L | 100 |47.6|31.2| 6.1 | % | 86 |40.2|30.2| 6.5| ns | 104 | 48.4|30.0| 7.7 | ns
% W 14| 6.7[26.2] 6.7 20 | 9.3]29.0| 9.6 10 | 4.6[29.7] 6.5
it JE| 79 39.3]33.4| 6.0 90 | 43.5|32.3| 6.6 96 |46.4]33.2| 7.4
W |4 L oW 2| 107 [53.230.9| 5.9 * 95 | 45.930.0| 6.7 | 3 82 139.6129.9| 6.8/ % *
A G | 15| 7.5/30.1| 7.9 22 | 10.6 | 27.9 | 10.4 29 [14.0]27.5| 8.4
B1~2H/| 26|12.6|28.4| 6.9 32 | 15.0 | 25.5| 6.9 39 18.3(28.7| 8.9
KAz | H 1~ 2 0| 42 |20.4[32.1] 6.4| * 45 [21.0]29.6| 7.4| %% | 36 |16.9(30.3| 7.3| ns
% V| 138 | 67.0(32.1] 5.8 137 | 64.0 | 32.3| 6.9 138 | 64.8[31.9| 7.1
0 [l | 149 | 72.0 | 32.1| 6.3 147 | 69.3[32.2| 7.0 133 | 62.4 | 32.2| 7.2
1 Ml | 29 |14.0|31.3| 5.5 29 | 13.7|27.9| 7.5 40 |18.828.9| 7.8
KIEEHE | 2 M| 15| 7.3(30.1] 5.7| ns | 17 | 8.0/30.9| 6.2 | k% | 13| 6.1|31.8| 6.1 =
3 m| 9| 4.3/26.7| 3.8 11| 5.2/25.2| 6.1 17 | 8.0/30.2| 6.3
4 | L k| 5| 2.4/28.610.9 8| 3.8|21.9| 6.7 10 | 4.7125.2(10.0
—ICEE SN T, k% D p<0.01, % : p<O.05CHEEDHV. nsiTAEELL.

MIWTRIER L, PRPROEEE &,



8 ZERAREISE  Jpn J School Health 50 ; 2008

FR1-2 AR RFEW) 9 BFOVHEE  [F]

) 5 ¥ /8 ¥
oM WoER - -
N % FEE | SD | BE | AM % FE | SD | Mo
10 W BLowi 28 8.6 | 28.6 | 6.6 12 3.8 | 33.3 | 4.8
10 ~ 11 K 96 | 29.6 | 29.1 | 6.9 78 | 24.4 | 32.8 | 7.0
o o | 11~ 12 K 132 40.7 | 29.5 7.1 ns 133 41.6 | 33.3 6.7 ns
12 ~ 1 K 52 | 16.0 | 29.0 | 7.7 75 | 23.4 | 32.7 | 6.4
1 WML # 16 4.9 | 28.9 5.5 22 6.9 | 30.4 7.1
6 BE DL 23 7.1 | 29.7 | 7.3 16 5.1 | 31.1 | 6.1
O R % | 6 ~ 7 W | 137 | 42.3 | 28.7 | 6.8 ns 163 | 51.6 | 33.4 | 6.5 ns
7 M BLOfE | 164 | 50.6 | 29.4 | 7.2 137 | 43.4 | 32.6 | 6.8
6 Ike [ K 19 5.9 | 24.7 5.8 35 11.0 | 30.7 6.9
6~ 7 MM | 127 | 39.3 | 28.7 | 7.1 127 | 39.9 | 33.9 | 6.6
ME M R 7 ~ 8 W 124 38.4 | 30.6 7.0 % % 122 38.4 | 32.7 6.3 ns
8 ~ 9 B 41 | 12,7 | 29.1 | 7.0 29 9.1 | 32.2 | 7.1
9 W R Lk 12 3.7 | 27.3 | 4.2 5 1.6 | 31.2 | 8.2
1 IRE H] A G 136 42.4 | 27.4 7.3 110 34.4 | 30.7 7.2
1~ 2 WM | 117 | 36.4 | 30.3 | 6.6 121 | 37.8 | 33.8 | 6.2
L | % % * %
2 ~ 3 KM 53 | 16.5 | 31.8 | 5.5 59 | 18.4 | 34.2 | 6.4
3 W DLk 15 4.7 | 28.5 | 8.8 30 9.4 | 34.6 | 5.2
3 H Lk 69 | 21.3 | 30.8 | 6.6 81 | 25.4 | 35.7 | 5.0
¥oo0® # | #H1~2H 121 37.3 | 29.7 7.2 % % 130 40.8 | 32.5 6.7 % ok
MWoTWRV | 134 | 41.4 | 27.8 | 6.9 108 | 33.9 | 31.2 | 7.1
% wo| 133 | 40.7 | 30.2 | 7.2 172 | 54.1 | 33.5 | 6.5
®ooL A | DL L | 165 | 50.5 | 28.8 | 6.8 * 125 | 39.3 | 32.7 | 6.2 *
% N 29 8.9 | 26.6 | 7.1 21 6.6 | 29.2 | 9.1
it 2 123 40.6 | 31.5 7.0 142 45.5 | 34.2 6.3
woooe | AL R 149 49.2 | 28.5 6.2 % % 135 43.3 | 32.4 6.1 % %
A’ 31 | 10.2 | 25.6 | 8.1 35 | 11.2 | 30.5 | 8.8
H1~20H 51 | 16.1 | 25.3 | 7.2 46 | 14.6 | 30.1 | 7.6
Rk & 72w | H1~2H 51 16.1 | 27.3 6.6 * % 72 22.8 | 33.1 6.3 * %
% wo| 215 | 67.8 | 30.7 | 6.5 198 | 62.7 | 33.6 | 6.4
0 | 217 | 68.5 | 30.5 | 6.7 212 | 67.3 | 33.9 | 6.4
Il 44 | 13.9 | 27.6 | 7.6 54 | 17.1 | 30.7 | 6.5
Ko OH B 2 il 21 6.6 | 28.2 | 4.3 * % 24 7.6 | 33.2 | 6.0 * %
3 | 21 6.6 | 26.9 | 4.9 16 5.1 | 29.1 | 6.9
4 I PLok 14 4.4 | 20.6 | 7.6 9 2.9 | 3.2 | 6.7

— IR E ST, %% p<0.01, % : p<0.05THEZEDVY. nslIFEELL
KILGREEIIE, FRRBOEEE ST,



B LAZA L PO AR EE S X OYH SRR & SRR BT A0

|21 AER CRFEW) 9 BFOTVHEE  [2HE]

o no 14 (n =215) 24 (n =218) 34F (n =215)
NEC| % | 5P| SD | Mk | AB| % | 5P| SD | Mg | A¥| % |FFE | SD
£ X %176 [82.2]31.9] 6.3 186 | 85.7 | 31.4| 7.2 170 [ 79.4]32.2(7.3
i fZ|#H2~3H| 24 [11.2[30.4] 6.5| ns | 17 | 7.8[26.2] 6.9 | *x%| 19 | 8.9|27.5|6.1
£ N 2w 14 6.6[27.9] 5.5 14 | 6.5|24.6| 7.8 25 [11.7 | 25.4|7.2
AL | 122 |56.7[31.5| 7.1 72 133.2|31.7| 7.7 103 |48.1]29.4(7.2
% 4 L #& 9| 83 [38.6(31.8( 4.9 | ns | 120 [55.3[30.6| 7.2 | * 88 [41.132.5|7.7
PP bR | 10 | 4.7 |27.81 6.0 25 | 11.5|27.0| 7.6 23 [10.7|32.5|7.2
£ X %207 [98.1]31.5] 6.3 208 | 96.3(31.0] 7.0 211 [ 98.0(31.1|7.6
4 fZlH2~3H 4| 1.9|27 | 88| ns 6| 2.8/21.7| 8.8 | *% 2| 1.0/26.0(7.1
T X% wnw 0] 00| — | — 2| 0.9|14.5]| 3.5 2] 1.0[27.5|3.5
£ X %] 55[25.8/30.1] 6.1 38 [17.7|28.3| 8.4 57 | 26.5(30.07.1
"R M| A2 ~3H| 8 (39.0]32.3| 6.0 | ns 91 [42.3|31.4| 7.3 | ns | 84 |39.1(32.4|7.2
£ N ow| 75 (35.2(31.7| 6.6 86 [40.01(30.9| 7.0 74 | 34.4130.1|8.1
= HOfk T | 75 [34.9(30.4] 7.0 95 | 44.0129.8| 7.7 87 [40.529.87.62
THEEREK |8 2 ~ 3 H | 102 |47.4(31.8| 5.9 | ns | 81 [37.5/30.2| 6.7 | * 71 33.0130.3|7.05
¥ A& w| 38 |17.7/32.5| 5.8 40 [18.5]33.5| 7.3 57 | 26.5|33.7 | 7.47
» % | 131 |62.4|31.8]| 6.6 115 | 55.0 | 31.5| 7.3 162 | 75.4]30.8 (7.6
iy |4 L ¥ 9| 66 |31.431.8| 5.7 | ns 79 [37.8|31.1| 6.5 | 42 119.5(31.0|7.1
% Wl 13| 6.2/27.8| 3.9 15| 7.2/26.5| 9.4 11| 5.1/33.8(7.9
1 H| 124 |63.0]32.2| 6.4 139 | 66.8 | 31.0| 7.6 125 | 60.4|30.8 7.2
Pk ffl2 ~ 3 H| 67 (34.0[30.7| 6.0 | ns 59 | 28.4|31.5| 6.6 | ns 70 |33.8130.98.2
4 ~ 5 H 6 | 3.0(33.7] 6.7 10 | 4.8|27.5]| 5.6 12 | 5.8/31.6(6.8

—ICEE SO T, k% p<0.01, * : p<0.05CTHEXAEDV. nsiTAEAELL.

R2-2  RWH) CREm) 9 ZROPHEE  [B]

M WR " ” — Ex - " ks — Ex

N % A e SD e | AN % A e SD

£ R 3 263 | 81.2 | 29.8 7.1 269 | 83.8 | 33.8 | 6.1

L) £ | H2~3H 35 10.8 | 27.2 6.0 | %% 25 7.8 | 29.8 7.0
xR own 26 8.0 | 25.3 6.4 27 8.4 | 26.4 | 7.3

E I N 174 | 53.4 | 29.3 7.0 123 38.4 | 33.0 | 7.2

& £ | 4 L&Y 127 39.0 | 29.4 7.1 ns 164 | 51.3 | 33.1 6.1
oLl R 25 7.7 | 26.8 7.2 33 10.3 | 31.2 7.1

g X 3 315 97.5 | 29.4 6.9 311 97.5 | 33.0 | 6.6

4 | 2 ~3H 6 1.9 | 20.7 8.6 * % 6 1.9 | 27.7 6.8
g X ow 2 0.6 | 21.0 | 12.7 2 0.6 | 21.0 | 5.7

£ N3 89 27.5 | 27.5 6.8 61 19.1 | 32.6 6.3

wE - MAaE | H2~3H 118 36.5 | 30.6 7.4 | %% 140 43.9 | 33.3 6.1
7R w 117 36.1 | 29.0 6.7 118 | 37.0 | 32.8 | 7.3

W H Kk & 130 | 40.0 | 28.0 7.8 127 39.6 | 32.0 | 6.5

HE AR K | A2 ~3H 137 42.2 | 29.7 6.6 % 117 36.4 | 32.3 6.2
R F A ow 58 17.8 | 30.8 5.7 77 24.0 | 35.1 7.2

» % 216 67.9 | 29.6 7.3 192 60.8 | 33.3 | 6.6

jy ol AL KT 86 27.0 | 29.2 5.9 ns 101 32.0 | 33.1 6.2
S W 16 5.0 | 25.7 7.2 23 7.3 | 31.3 | 7.5

1 H 234 | 74.8 | 29.8 7.1 154 | 51.5 | 33.7 6.4

HE fi 2 ~ 3 H 69 22.0 | 27.7 6.9 ns 127 42.5 | 32.8 6.3
4 ~ 5 H 10 3.2 | 28.2 4.2 18 6.0 | 31.9 7.1

—TCEE AT T, %% D p<0.01, % p<0.05CHEEDY. nslFFHEAELL.
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F=3-1 WY GEHE) 9 BEoVEEEE  [FAEN]
14¢ (n =215) 24 (n=218) 34 (n =215)
i ¥ WoER - - -
AN % |#FE | SD | MuE | AN % |#FE | SD | MuE | A¥| % | #FeE | SD | MuE
J3HALILE | 188 | 87.4 | 31.8| 6.2 172 [ 80.0 | 31.7 | 6.8 136 | 63.5 | 32.7| 7.1
WA B H1~2H 4| 1.9]29.5[10.8| ns 8 | 3.7[23.1[11.2| %% | 16 | 7.5[30.6| 7.4 | %%
LTwZaw | 23 110.7 129.0 | 6.1 35 [ 16.3|26.9| 7.8 62 |29.0|27.5| 7.5
W3 AL | 127 |59.4 | 32.4| 5.9 132 [ 61.1|31.1| 7.0 97 |45.3|30.6| 7.1
W OBy |H1~2H0| 45 |21.0|29.5| 7.1| 29 |13.4|27.4| 7.6 | ns | 40 |18.7]30.2| 8.4 | ns
LTwaw | 42 [19.6 [31.0] 6.0 55 | 25.5130.9| 8.1 77 136.0|31.9| 7.6
MW3HE| 18| 8.5[29.5| 7.2 30 | 14.0 | 28.6 | 8.5 18 | 8.4(29.3] 8.8
SHVEE) | JH1~2H | 34 |16.0|30.8| 7.3| ns 24 | 11.229.7 | 6.5| ns 27 |12.6 | 28.3| 7.7 | ns
LTWwWiwv | 160 | 75.5 | 31.8 | 6.0 160 | 74.8 | 31.2| 7.3 169 | 79.0 | 31.6 | 7.3
—ICRLENEHIT, % 1 p<0.01, * ! p<O.05CHEEDY. nsldHEELL
XARTHBL, TEBYHEE & LS.
XL, HRFOREERL.
MEINEINE, AR—VADER - KT T 1 T
F3-2 RPN GEHE) 9 BEoVEEEE (5]
) % T /8 T
oM WoER - -
N# % FE | SD | BE | A¥ % FE | SD | Mo
B3 HME | 250 | 77.2 | 30.6 | 6.5 246 | 76.9 | 33.5 | 6.5
wooWw B #1~2H 17 5.2 | 25.4 8.7 % ok 11 3.4 | 32.7 7.9 % ok
LTWwZzWwn 57 | 17.6 | 24.4 | 6.5 63 | 19.7 | 30.5 | 6.7
#3 AL | 212 | 650 | 30.3 | 6.7 144 | 45.3 | 33.1 | 6.3
S | H1~20H 61 | 18.7 | 26.3 | 7.5 * % 53 | 16.7 | 32.5 | 6.4 ns
LTwZzWwn 53 | 16.3 | 27.7 | 6.8 121 | 38.1 | 33.0 | 7.0
W3 H Lk 38 | 11.8 | 27.0 | 8.6 28 8.8 | 31.8 | 6.3
W H | H1~2H 53 16.5 | 28.8 7.1 ns 32 10.0 | 31.3 7.0 ns
LTwZw | 230 | 71.7 | 29.6 | 6.7 259 | 8.2 | 33.2 | 6.7
— IR E DA T, %% I p<O.01THEZED V. nslTAEERL.

SERETIE, B L STALH.
SR, REOEEEIR.
SEINEIIE, 2 K-V SEE - KT VT4 T

LTS 116.6%, &L12.9%, 78V 3~ TIEH T
7.2%, LTT7.6%, ¥ —F7 1 F T T112.1%, T
19.2%, THhHo7=. Tz, #EiiE %~ (605 ] fEH
LTWwWabHIEIHF17.1%, LTF28.3%TH -7z, —Ji
MR LWV &, 7LETIERT4.0%, ZT6.6%,
7 — AHETIENTF33.9%, LF80.4%, 23V a2 TIEH
T-65.8%, %T164.4%, *—F 1 F TXPT44.6%, &
T27.6%, 5T T F63.0%, LTF37.8%ThH-
7o. PRI T, -2 BB TohR, F—F1F,
PRI L T OH BRI L T,

AR O 1l FIRE IS M2 OF 9 R O 35T O S 4E R
ik, £4-10LBYTHol. HHEEKEFEEDOH

KR SNk EE, TLE, F— Atk EarER
Thotz. TUVEIRLIEET, Y—2BIKFELD
[REF L 22w ] Il L TR R 2SRV E O 95,
FFEMMEL oo Tz, HEFERSE, 2 4FAEIC o AR
ARRD B [9055 L ] L Tw2H25, [305 A
DFZHI L TEFEDME A 7o Tz,

PERIIEERIE, K4-20E B0 Tholz. KR L
FEE OB ASAR D NSRRI, WL b — Ak
F—=F A4 FThHolz. r—28T HHLEZW] #Fi2kt
BLUCHEARER2SRWEDFD, FEMEL ko Tz,
72, A—T 4 41E, TTFTE [HHLRW] #29H
LTWwEELVFENEL o Tz, MoTEHRiERT



% FA3 L A0 ANGEE S X OV HREIR & S ERGRIC 3 5 g 11
KA1 TEHBEERAEHIGRIR 9 8RO FEE  [FE4E)
14F (n =215) 24E (n =218) 34 (n =215)
LI WoR - - -
AN % |FPE | SD | MuE | A % |#FE | SD | M | A¥| % || SD | MuE
ALz | 11 | 5.2(36.3| 6.7 8| 3.7/30.9|10.5 15 | 7.0(33.8| 6.4
60 4 A Wi | 23 [10.8]30.9| 6.1 24 | 11.2]32.7| 8.1 21 | 9.8(31.8]10.3
7 L ¥ |60~12040| 52 |24.4[32.1| 6.4 | %% | 62 |28.8(/30.5| 7.9| ns | 44 |20.4[31.3| 7.3| ns
120~180% | 57 |26.8|32.5| 5.8 55 | 25.6 | 31.0| 6.7 63 |29.3|31.4| 6.5
1804 L B | 70 | 32.8|29.6 6.1 66 |30.7]29.5| 7.1 72 |33.5(29.6 | 7.8
L% | 112 |53.6(32.7 | 6.3 123 | 57.5|32.3| 7.1 127 [ 59.9 [ 33.1| 7.2
60 4 A | 49 | 23.4]31.4| 7.0 34 115.9130.0| 7.1 28 |13.2(28.2| 6.2
Fo— L 60~12047 | 34 |16.3]29.8| 4.8 | w%k | 37 |17.3(27.1| 7.5| k% | 29 |13.7[29.3| 8.4 %
120~180%| 8 | 3.8/28.0 3.7 14 | 6.5/26.9| 6.8 13| 6.1|27.2| 5.0
1807 LB | 6] 2.9|24.7| 2.7 6| 2.8[29.210.3 15| 7.1]24.6| 6.2
L% | 133 | 63.9|31.6 | 6.2 150 | 70.1]30.7 | 7.3 131 | 61.2]30.8| 8.1
60 7 A i | 44 | 21.1]32.0| 6.5 38 | 17.7]30.6 | 7.4 40 |18.7 |32.4| 6.6
X a3 v | 60~120%| 16 | 7.8|32.1| 5.4 | ns | 13| 6.1]32.8| 7.3| ns | 24 [11.230.8| 7.0 ns
120~180%r | 7 | 3.4[31.3| 7.1 71 3.3[30.9| 9.3 12 | 5.6(29.0| 3.9
1804r L E| 8| 3.8|28.8] 5.7 6| 2.8[26.5| 9.6 7] 3.3[20.1| 7.3
L7 | 98 [46.2]32.3| 5.7 70 | 32.6(30.0| 7.9 64 |29.8(30.6| 8.8
60 4 A G| 57 | 26.9]32.1| 5.8 60 | 27.9]31.0| 7.6 65 | 30.2{33.0] 6.6
F—F4F [ 60~120% | 31 [14.6]28.9| 7.3 | ns | 51 |23.7(31.2| 6.6| ns | 46 |21.4[29.4| 7.1| ns
120~180% | 16 | 7.6|30.6| 9.0 22 (10.2129.0| 8.8 17 | 7.9]30.4| 5.8
1807 LB | 10 | 4.7/29.1] 4.1 12 | 5.6[32.8| 5.6 23 |10.7{30.0| 7.3
L7 | 143 | 68.4 | 31.2| 6.3 105 | 50.0 | 31.5| 7.8 70 | 33.0(30.9| 8.2
304 A | 25 (12.0]32.5| 6.9 32 | 15.2]32.8| 7.0 25 | 11.8{33.5| 8.3
i A |30 ~604| 18 | 8.6[34.3| 5.0 | ns 32 | 15.2(28.9| 7.1| * 38 [ 17.9[31.7| 7.4 ns
60 ~ 904 | 13| 6.2]30.5| 4.7 18 | 8.6/29.6| 6.5 26 | 12.3(30.8| 6.0
90 4 BL B | 10 | 4.8]28.1| 7.6 23 | 11.0 | 27.4| 6.8 53 |25.0(29.4| 6.9
—JCBLE TN, k% D p<0.01, % p<O0.05CHEZEDD. nsidfFHEELRL
R & EROBER ANz DL LTIE, ZFid FAEI34.422.6, 24841034.7£2.6, 34EEI134.7£2.9,

TLE, EERTH Y, HHREHPRVEDHHEE
MEL roTW, FLER LRV #R [1H
WA OB [ 3REMDE] f3 231k L CaF
ENE L oo Tz, FERFREGFHEEH L 2w ]ER[30
A OB LT, [1EM300E] M 5%
DFEIMEL oo T 7z, R & RO B A4 5
NhhoBEHEEE LT, Bonxvare, By
DOTFLE, BHETH 7.

2. EHDOBERIERERE

W57 O HHEIEIR O FHRGR BN, FENITAD L&
5-10E By, 14E4138.7+6.4, 24E4139.7+6.5
3AEANE10. 52 7. 8 THAENHEDICTONTE o T
7o, BERIOFRZBUE, TH#H (RRE722S0fER) Tl

’

I3 (EEETOWEES) TI14EEIZ2.6+2.8, 2454
132.8+2.7, 34E4133.4+3.2, M#E (FE L SHE
) TI1AEAEZL7+2.0, 24E4:0132.3+2.3, 34E4
32.4x2.6TH Y, ML MBFEIIFEIESRICONRTE
FEUIZ o T T,

BRI HA DL EFES5-20E B YT, &AETIF0EE
H9.6+7.0CdH » 72. B 1 139.0=7.3, &1 1X10.2+
6.5CRTNEho7z. HHNORZ e AL E, TH(R
REREDH IR 134.5+2.7, TH (EEHET 0K
E)132.9%2.9, MH UFTE L7z HENK) 132.1+2.3
Tholz. BLWIcHA L EIHIZE 4.322.8, LT
4.8+2.6TENDHY, WTICIRKELE D ENRL VI LS
oo, D#EET2.8£3.1, L£T3.1£2.7T, %
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RA-2  HWEREEHRERB 9 BR O FIEFE [552h]

) 5 ¥ /8 ¥
oM WoER - -
N % FE | SD | BE | AM % FE | SD | Mo
L 2w 13 4.0 | 28.8 | 5.3 21 6.6 | 37.0 | 7.0
60 4 A il 38 | 11.8 | 29.1 | 8.2 30 9.4 | 35.2 | 6.6
F L E | 60~ 120 & 8 | 26.3 | 29.6 | 7.1 ns 73 | 22.8 | 33.2 | 6.9 * %
120 ~ 180 4 80 | 24.8 | 29.9 | 6.4 95 | 29.7 | 33.1 | 5.9
180 4 BL b | 107 | 33.1 | 28.3 | 7.2 101 | 31.6 | 30.9 | 6.5
L % w 108 33.9 | 30.8 7.1 254 | 80.4 | 33.5 6.7
60 4> A il 77 | 24.1 | 29.5 | 7.0 34 | 10.8 | 31.5 | 6.4
yooo— A | 60 ~ 120 & 81 | 25.4 | 28.2 | 7.2 * % 19 6.0 | 30.4 | 5.6 * %
120 ~ 180 4~ 31 9.7 | 27.6 | 5.6 4 1.3 | 24.5 | 1.1
180 4+ Lh K 22 6.9 | 24.8 | 6.4 5 1.6 | 29.4 | 6.4
L 2w | 210 | 65.8 | 29.3 | 7.1 204 | 64.4 | 32.8 | 7.0
60 4 A i 65 | 20.4 | 30.1 | 7.0 57 | 18.0 | 33.5 | 6.0
Xy oa v | 60 ~ 120 4 21 6.6 | 29.4 | 5.9 ns 32 | 10.1 | 33.2 | 6.4 ns
120 ~ 180 4 12 3.8 | 27.7 | 6.9 14 4.4 | 32.2 | 4.7
180 45 Bh L 11 3.4 | 25.9 | 6.8 10 3.2 | 30.8 | 6.3
L % w 144 | 44.6 | 28.9 7.1 88 27.6 | 34.9 6.1
60 4 A il 87 | 26.9 | 31.0 | 6.5 95 | 29.8 | 33.0 | 6.8
F = F 4 F | 60 ~ 120 4 53 | 16.4 | 28.0 | 6.2 * 75 | 23.5 | 3.4 | 7.1 * %
120 ~ 180 4 28 8.7 | 27.0 | 8.8 27 8.5 | 32.9 | 5.3
180 4+ LA I 11 3.4 | 30.0 | 5.6 34 | 10.7 | 30.7 | 6.4
L 2w | 199 | 63.0 | 29.6 | 7.1 119 | 37.8 | 33.9 | 6.7
30 4> & i 32 | 10.1 | 28.9 | 6.8 50 | 15.9 | 35.5 | 6.3
# W & 3 30 ~ 60 4 31 9.8 | 28.5 7.7 ns 57 18.1 | 32.7 6.2 % %
60 ~ 90 4 24 7.6 | 27.9 | 5.8 33 | 10.5 | 32.1 | 5.1
90 4 Lk 30 9.5 | 27.9 | 7.4 56 | 17.8 | 29.1 | 6.6
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Covering Their School Lives, Quality of Life
and Family Functioning of Their Mothers
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Abstract | A self-administered questionnaire was administered to mothers of Prader—Willi syndrome
(PWS) children attending school. The questionnaire consisted of demographic data (PWS children school at-
tendance situation, PWS characteristics, schools’ understanding, etc.); the WHO QOL26, which assesses moth-
ers’ quality of life (QOL); and the Japanese version I of the Feetham Family Functioning Survey (FFFS).
Ninety—two valid responses were analyzed.

The occurrence frequency of PWS children’s physical conditions and maladaptive behaviors was signifi-
cantly higher among students in schools for special needs education than among those in regular schools, and
the percentage of PWS children in schools for special needs education showed a significant increase from ele-
mentary school to middle school to high school. It is presumed that the worsening of PWS symptoms is one
reason for children’s transfer from regular schools to schools for special needs education.

As for schools’ understanding, because understanding of bullying was significantly lower at regular schools
than at schools for special needs education, raising understanding of PWS stands out as a challenge for regu-
lar schools.

There was a significant and moderate correlation between mothers” QOL and family functioning, and both
were lower than those of the general population. These findings suggest that the mother and the whole fam-
ily require support. When family functioning is segmented by area, a significant and moderate correlation was
observed between mothers’ QOL and family functioning in subsystems (systems outside the family closely re-
lated to it). It is considered that the enhancement of help and peer support from friends, relatives, and other
subsystems is related to mothers’ QOL.

Key words . Prader—Willi syndrome, school, mother, QOL, family functioning
TIF— o4 ) —EERE, AR, BB QOL, FKIEHERE
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I . Introduction

As health care has developed in recent years, home
care has been promoted” but even with home—care—
engendered improvement in the quality of life (hereaf-
ter QOL) of sick children and children with special
needs, such children still require an education. Under-
standing of special education has been promoted.”?
However, caring at home for sick children or children
with special needs places a burden on family members,
causes stress, and leads to a decline in family function-
ing” The role of family members in transporting a
child to and from a school for special needs education
(abbreviated “special school” in the tables) and in
care after school and on holidays represents a major
burden.” Therefore, it is necessary to improve family
members’ QOL and enhance family functioning so that
sick children and children with special needs can con-
tinue to receive home care.

Prader-Willi syndrome (hereafter PWS) is caused
by a congenital chromosomal aberration.” The main
symptoms vary with age, being hypotonia in infancy,
overeating and obesity in school age, and obesity—re-
lated complications in adolescence. Maladaptive behav-
iors (tantrums, stubbornness, self-injurious behavior,
etc.), learning disability, and mental retardation be-
come marked from middle school age onward and
worsen with age.” Therefore, it can be predicted that
the types of schools that PWS children attend will
vary with age, although the full picture remains un-
clear. What is clear is that families with PWS children
feel stress and experience difficulties.”” It has been re-
ported that mothers in particular bear a heavy physi-

" However, mothers’

cal, mental, and social burden.
QOL and the functioning of the family as a whole have
not been examined.

Thus the present study, covering the mothers of
PWS children in school, sheds light on PWS children’s
school attendance, PWS characteristics, schools’ under-
standing, mothers’ QOL and family functioning. Fur-
thermore, it investigates the correlation between the
mother’s QOL and family functioning, with the aim of
making suggestions for supporting PWS children in
school and their families.

II. Participants and methods

1. Participants

In cooperation with the nationwide Association of
Parents with PWS Children, 370 mothers of PWS chil-
dren aged between 1 and 18 years, and who were
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members of the association, were asked to complete a

questionnaire. Only questionnaires returned by moth-

ers with PWS children in elementary, middle, or high

school were analyzed. The research, which took place

in April and May 2003, was conducted by a mail sur-

vey method using a self-administered questionnaire.

2 . Structure of the self-administered question-
naire

1) Demographic data of PWS children and their fami-
lies

The self-administered questionnaire consisted of
questions about the demographic data of PWS children
and their families: family composition, ages, whether
the father and mother worked, the PWS child’s school
attendance, and whether family members transported
the PWS child to and from school.

2 ) PWS characteristics, schools’ understanding

As for PWS characteristics and schools” understand-
ing, questionnaire items were adopted on the basis of a
preceding study of mothers of PWS children.!” PWS
characteristics consisted of 24 items in three areas: 11
physical conditions (hypotonia, overeating, obesity, dia-
betes, scoliosis, sleep apnea, short stature, eye disease,
dental caries, undescended testis, and mental retarda-
tion); seven treatments (growth hormone therapy,
diet therapy, sex hormone therapy, exercise therapy,
insulin therapy, respiratory management, and drug
therapy including antipsychotic drugs); six maladap-
tive behaviors (tantrums, stubbornness, theft, skin-
picking, overfriendliness, and officiousness). Schools’
understanding consisted of three items in a single area:
understanding of diet therapy, understanding of PWS,
and understanding of bullying.

Respondents answered yes or no. “Yes” was one
point, and “no,” zero. “Item average” was calculated
by dividing total points for items in each area by the
number of items in the area (scores ranging from zero
to one point).

3) Mothers’ QOL

The WHO QOL26" was used for assessing mothers’
QOL. This consisted of five domains, namely, “physical
domain” (seven items), “psychological domain” (six),
“social relationships (three), “environment” (eight),
and “QOL impression” (two items assessing overall
QOL), for a total of 26 items.

For each item respondents answered according to
the five—point Likert scale (scores ranging from one to
five points), the higher the score, the better the QOL.
“Item average” was calculated by dividing total points

for items in each domain by the number of items in
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the domain (scores ranging from one to five points).
“Average QOL score” was the average score for the
26 items (scores ranging from one to five points).

4 ) Family functioning

The Japanese version I of the Feetham Family
Functioning Survey (hereafter FFFS)™ was used for
assessing family functioning. Based on the family eco-
logical model," the FFFS allows a function assessment
not only of intrafamily relationships, but also of inter-
family relationships, including those with the subsys-
tem of society (acquaintances, relatives, and people
such as neighbors with whom the family has strong in-
terrelationships) and the broader society. Therefore, it
is regarded as appropriate for a comprehensive assess-
ment of family functioning of the families providing
home care for their children. FFFS was assessed by 25
multiple—choice questions and two open—ended ques-
tions. The multiple—choice questions comprised three
areas: 10 items covering “relationship between family
and family members,” eight items “relationship be-
tween family and subsystem,” and six items “relation-
ship between family and society.” (One of the 25 items
did not belong to any area.)

Respondents answered according to the seven—point
Likert scale, and the d score, the family functioning
score, was calculated (scores ranging from zero to six
points). The higher the d score, the lower the suffi-
ciency level of family functioning. “Total d score” was
the total of d scores for all 25 items (scores ranging
from zero to 150 points). “Item average” for d scores
was calculated by dividing total points for items in
each area by the number of items in the area (scores
ranging from one to seven points). Open—ended ques-
tions were elicited for “the greatest difficulties” and
“the most helpful things.”

3 . Statistical analysis

Statistical analysis was performed by using SPSS
12.0 for Microsoft Windows (SPSS Inc.). For inde-
pendent comparisons, the Mann—Whitney U test was
used to compare two groups, and the Kruskal-Wallis
test was used to compare three groups. Correlation be-
tween two variables was evaluated using the Spear-
man rank—order correlation coefficient. The chi—square
test was used to compare proportions across the
groups. If any of the expected frequencies were less
than or equal to five, Fisher’s exact test was used in-
stead of the chi—square test. The binomial test was
used to calculate the probability of two mutually exclu-
sive categories. By convention, p values less than 0. 05
were considered statistically significant, whereas p val-
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ues greater than 0.05 but less than 0.1 were inter-
preted as indicating a trend toward significance. For
the correlation analysis, the absolute value of a correla-
tion coefficient greater than 0.4 was considered to rep-
resent a moderate correlation.

For the open—ended questions used for FFES, cate-
gories were identified by using Berelson’s content
analysis,” and recording units classified by category
were calculated.

4 . Ethical considerations

The Council of the Association of Parents approved
the present study after discussing the research plan.
Ethical considerations included mothers’ participation
on a voluntary basis, the option not to participate in
the study, not having to answer questions they did not
want to answer, and being able to withdraw at any-
time during the study. The request for participation in
the study, the set of questionnaires, the explanation of
ethical considerations, and a small token of gratitude
were mailed to participants. The questionnaires were
returned only in case of agreement to participate. Af-
ter receiving the questionnaires, the data were filed by

code numbers to ensure anonymity.

M. Results

1. Demographic data of PWS children and
their families

Of 370 mothers, 155 (41.9%) returned the question-
naire. Ninety—two of those mothers had PWS children
in elementary, middle, or high school, and became the
subject of analysis.

Table 1 gives the demographic data of PWS children
and families. The rate of PWS children being trans-
ported to and from school tended to be higher among
those attending schools for special needs education
than among those attending regular schools.

Table 2 shows PWS children by type of school they
attend. The PWS children comprised 60 children in ele-
mentary school, 11 in middle school, and 21 in high
school. Sixty—two attended regular schools and 30
went to schools for special needs education. Significant
differences were observed among elementary school,
middle school, and high school students at schools for
special needs education. High school students had the
highest attendance.

Table 3 shows when PWS children began attending
schools for special needs education. Five of the six mid-
dle school students began attending schools for special
needs education from middle school, and 10 of the 18
high school students began attending from high school.
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Table T Demographic data of PWS children and families
n
PWS child’s age All 10.5+3.7 years (ages 6 to 18) 78
Children in regular schools %k ok sk [ 8.7*2.4 years (ages 6 to 17) 53
Children in special schools 14.4+3.1 years (ages 6 to 18) 25

Fathers’ ages
Mothers’ ages
Fathers’ employment rate
Mothers’ employment rate

Family structure Nuclear families

Extended families

Family size

Number of children (including PWS children)

Rate of families transporting All
children to/from school

Children in special schools

Children in regular schools

42.6+6.1 years (ages 31 to 56) 87
40.6%5.1 years (ages 31 to 54) 91
100% (88 of 88 families)
54.3% (50 of 92 families)
62 families (67.4%)
30 families (32.6%)
4.7+1.2 persons (2 to 7 persons) 90
2.3=0.8 children (1 to 4 children) 91
46.2% (42 of 91 families)

A[ 39.3% (24 of 61 families)
60.0% (18 of 30 families)

n=92 (Cases with incomplete data are excluded.), “p<0.1, ***p<0.001 (Mann-Whitney U test, chi-square test)

Table 2 PWS children by type of school

Regular school  Special school Total
All 62 (67.4) 30 (32.6) 92 (100)
Elementary school = 55 (91.7) 5 (8.3) 60  (100)
] k ok
Middle school k%% 5 (45.5) 6 (54.5) 11 (100)
] .
High school S 2 (9.5 19 (90.5) 21 (100)

n=92, number (%)

*p<0.05, **p<0.01, ***p<0.001, chi-square test (Fisher’s exact test)

Table 3 Period PWS children began attending a special school

From elementary school From middle school From high school Total
All 6 (20.7) 13 (44.8) 10 (34.5) 29 (100
Elementary school pupils 5 (100 ) — — (100)
Middle school students 1 (16.7) 5 (83.3) — 6 (100)
High school students o (o) 8 (44.4) 10 (55.6) 18 (100)

n =29, number (%)

2. PWS characteristics, schools’ understand-
ing
Table 4 shows PWS characteristics by elementary,
middle, and high school. Segmented by the three areas,
significant differences were observed in “item aver-

”

age” for “physical conditions” and “treatments”

among elementary, middle, and high school students.
The “item average” for “physical conditions” was
highest for high school students. Also, when tested in
terms of the 24 items, significant differences were ob-
served in frequency of “overeating,” “obesity,” “diabe-

LI

tes,” “growth hormone therapy,” and “exercise ther-

apy’ among elementary school, middle school, and

high school students.

Table 5 shows PWS characteristics by type of school
attended. Segmented by the three areas, the “item av-
erage” for “physical conditions” and “maladaptive be-
haviors” was significantly higher among students in
schools for special needs education than among those
in regular schools. When tested in terms of the 24
items disclosed that the frequency of “overeating,”

LI

“obesity,” “diabetes,” “short stature,” “exercise ther-

apy,”
cantly higher among students in schools for special

“drug therapy,” and “tantrums” was signifi-

needs education than among those in regular schools.
On the other hand, the frequency of “growth hormone
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Table 4 PWS characteristics by elementary, middle, and high school

Elementary school pupils  Middle school students  High school students D
Physical conditions (11 items) * 0.38%0.16 0.44=0.14 0.48=0.15 *
Overeating 31 (51.7) 9 (81.8) 16 (76.2) *
Obesity 33 (55.0) 10 (90.9) 19 (90.5) *
Diabetes 1 (1.7 1 (9.1 7 (33.3) % %
Treatments (7 items) ® 0.14%0.11 0.24%0.09 0.18%€0.13 %
Growth hormone 27 (45.0) 5 (45.5) 3 (14.3) *
Sex hormone 1 (1.7 1 (9.1 3 (14.3) A
Exercise 2 (3.3 2 (18.2) 4 (19.0) *
Drugs 1 (1.7 2 (18.2) 2 (9.5 VAN
Maladaptive behaviors (6 items) * 0.42+0.21 0.51%0.16 0.49+0.19 n.s

n=92 (60 elementary schoolchildren, 11 middle school, 21 high school), “p<0.1, *p<<0. 05, **p<0. 01, n.s.: not significant

STtem average: mean + SD, Kruskal-Wallis test

Occurrence frequency: observed frequency of “yes,” (%), chi-square test (Fisher's exact test), only items where the p-

value is <0.1 are recorded.

Table 5 PWS characteristics by type of school

Children in regular schools Children in special schools p

Physical conditions (11 items) * 0.38%0.16 0.47+0.14 *
Overeating 31 (50.0) 25 (83.3) * %
Obesity 36 (58.1) 26 (86.7) * %k
Diabetes 2 (3.2) 7 (23.3) * %
Short stature 29 (46.8) 25 (83.3) * %
Treatments (7 items) ® 0.16%=0.12 0.17+0.12 ns.

Growth hormone 30 (48.4) 5 (16.7) *
Exercise 1 (1.6) 7 (23.3) * %

Drugs 1 (1.6) 4 (13.3) *
Maladaptive behaviors (6 items) * 0.41=0.20 0.52+0.17 * %

Tantrums 31 (50.0) 23 (76.7) *

n=92 (62 children in regular schools, 30 in special schools), *p<0. 05, **p<0. 01, n.s.: not significant

STtem average: mean = SD, Mann—Whitney U test

Occurrence frequency: observed frequency of “yes,” (%), chi-square test (Fisher's exact test), only items where the p-

value is <0.1 are recorded.

Table 6 Schools’ understanding by type of school

Children in regular schools Children in special schools p
Schools’ understanding (3 items) ® 0.75%0.26 0.68%0.21 ns.
Diet therapy 51 (91.1) 27 (100 ) AN
PWS 44 (80.0) 18 ( 69.2) n.s.
Bullying 25 (43.9) 18 ( 69.2) * %

n=92 (62 children in regular schools, 30 in special schools), “p<0.1, **p<0. 01, n.s.: not significant

STtem average: mean = SD, Mann—Whitney U test

Occurrence frequency: observed frequency of “yes,” (%), chi-square test (binomial test), only items where the p-value is

<0.1 are recorded.

therapy” was significantly higher among students in
regular schools than among those in schools for special
needs education.

Table 6 shows schools’ understanding by type of
school attended. Segmented by the three items, the
frequency of “understanding of bullying” was signifi-

cantly lower at regular schools than at schools for spe-
cial needs education.
3. Mothers’ QOL, family functioning

Tables 7 and 8 show mothers’ QOL scores and fam-
ily functioning scores, respectively. “Average QOL
score” for all mothers” WHO QOL26 was 3. 00, and the
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Table 7 Mothers’ QOL by PWS children school attendance situation
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Average QOL score

Item
average Physufal Psycholo.glcal S.0c1al . Environment QOL.
domain domain relationships impression
All 3.00=0.47 3.27%0.56 2.47%0.49 3.23%+0.60 3.10%+0.57 3.01%0.65
Elementary school pupils 3.04+0.51 3.29%0.56 2.51+0.54 3.30+0.67 3.15%+0.60 3.06%0.68
Middle school students 2.84%0.45 3.14%0.69 2.35%0.31 3.10+0.55 2.83%+0.54 2.70%0.63
High school students 2.98%0.33 3.27%0.52 2.44%0.40 3.11+0.37 3.07%=0.48 3.00%0.55

Children in regular schools 3.05%0.48 3.32%+0.54 2.51%0.53 3.27+0.63 3.16+0.58 3.08=%0.64
Children in special schools 2.90+0.42 3.17%0.60 2.41%0.40 3.15%0.53 2.96+0.52 2.86+0.64

n=92 (60 children in elementary school, 11 in middle school, 21 in high school; 62 children in regular schools, 30 in special

schools), mean =SD

There were no significant differences among elementary, middle, and high school children or between children in regular

and special schools (Kruskal-Wallis test, Mann-Whitney U test).

Table 8 Family functioning by PWS children school attendance situation (FFFS d score)

Item average

Total d score Relationship with Relationship with Relationship with
family members subsystem society
All 32.69+14.71 1.39%0.79 1.31=0.81 1.20=0.81
Elementary school pupils 32.10+13. 39 1.39+0.77 1.31+0.73 1.19+0.82
Middle school students 29.89+20.59 1.42+1.06 1.28+1.13 0.76x0.48
High school students 36.05*14.85 1.50%0. 86 1.35%0.88 1.46+0. 86
Children in regular schools 32.00%13.15 1.39%+0.79 1.28%+0.73 1.18%0.80
Children in special schools 34.13%17.69 1.46+0.90 1.38%0.96 1.23%0.85

n=91 (60 children in elementary school, 11 in middle school, 20 in high school; 62 children in regular schools, 29 in special

schools), mean = SD

There were no significant differences among elementary, middle, and high school children or between children in regular

and special schools (Kruskal-Wallis test, Mann—Whitney U test).

Table 9 Correlation between mothers’ QOL and family functioning

Item average

Average
Psycho-  Social OL
QOL Physical S},IC © OCIE} Environ- Q
score . logical relation- impres-
domain . . ment .
domain ship sion
All =0.50"" —0.43"* —0.45"* —0.36"" —0.42*" —-0.36""
Total d score Children in regular schools —-0.51"" —0.42** —0.43** —0.28* —-0.44*" —0.51""
Children in special schools -0.50"* —0.48"* —0.49** -0.53"* —0.40"* —0.11
Relationship  All -0.30"" -0.13 —0.24" -0.31"* —0.25% -0.27F
with family Children in regular schools -0.29*% —=0.10 -0.16 =0.20 -0.23 —0.41"*
members Children in special schools -0.34 -0.23 -0.40" —0.53** —0.26 =0.02
Item Relationship  All -0.50** —=0.50** —-0.50"* —-0.35"* —0.39"" —0.25"
with subsys- Children in regular schools -0.52** —0.50*" —0.56"* —0.36** —0.39*" -—0.38""
average
8 tem Children in special schools -0.41"  —0.43* -0.40* —0.32 -0.39"  —0.02
Relationshi All -0.35"* —0.38"* —0.34"* —0.08 -0.29"* —0.25"
elationshi
. . b Children in regular schools -0.38"" —0.42** —0.36"* —0.04 -0.33* -—0.31%
with society . . .
Children in special schools -0.24 -0.27 -0.26 -0.15 -0.19 -0.10

n=91 (62 children in regular schools, 29 in special schools)
*p<0.05, **p<0.01 (Spearman rank-order correlation coefficient)



24

FFFS'’s “total d score” was 32.69. No significant differ-
ences were observed in either “average QOL score” or
“total d score” among PWS children in elementary,
middle, and high school. Similarly, no significant differ-
ences were observed in “average QOL score” and “to-
tal d score” between PWS children in schools for spe-
cial needs education and in regular schools.

Table 9 shows the correlation coefficient between
mothers” QOL scores and family functioning scores.
There were significant and moderate correlations be-
tween “average QOL score” and “total d score” for all
mothers, for mothers of PWS children in regular
schools, and for mothers of PWS children in schools for
special needs education. Also, a significant and moder-
ate correlation was found between all mothers’ “aver-
age QOL score” and the “item average” for d score for
“relationship between family and subsystem.” There
was a significant and moderate correlation between all
mothers’ “total d score” and, respectively, “item aver-
age” of “physical domain,” “psychological domain,” and
“environment.”

4. “The greatest difficulties” and “the most
helpful things”

The results of content analysis of the FFFS open—
ended questions are respectively shown in the top five
items in Table 10. Many mothers cited “coping with a
PWS child’s physical symptoms” and “lack of time” as
“the greatest difficulties,” and “cooperation and sup-
port from family” and “cooperation and support from
friends” as “the most helpful things.”

Table 10 Top five “greatest difficulties” and “most help-
ful things” (FFFS)

The greatest difficulties (n=73, number of recorded units,
102)

Coping with PWS children’s physical symptoms 33 (32.4)
Lack of time 11 (10.5)
Insufficient financial resources 9 (8.8
Relationship with family members (8.8
No cooperative resources (8.8

The most helpful things (n=72, number of recorded units,
86)

Cooperation and support from family 36 (41.9)
Cooperation and support from friends 11 (12.8)
Presence of family 10 (11.6)
Presence of children, smiling faces 10 (11.6)
People who understand PWS 5 (5.8

number of recorded units (%) (Berelson’s content analy-
sis)
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IV. Discussion

1. PWS characteristics

The occurrence frequency of PWS characteristics
(physical conditions, maladaptive behaviors) was sig-
nificantly higher among students in schools for special
needs education than among those in regular schools.
As for the percentage of PWS children in schools for
special needs education, it significantly increased from
elementary school to middle school to high school
Therefore, it is presumed that worsening of PWS
symptoms is one reason for transferring from a regu-
lar school to a school for special needs education. A

' reports that parents of school-age

preceding study
children with chronic disease continually cudgel their
brains trying to place their children in a suitable
school. The PWS children in the present study trans-
ferred from regular middle and high schools to schools
for special needs education, and it is presumed that
transfer students with PWS and their families experi-
ence difficulties. Because of reports that the families of
children with special needs feel secure when they can
receive constant healthcare,”” coordination between
schools is especially needed at the time of transfer.
When the occurrence frequencies of physical condi-
tions of PWS among elementary, middle and high
school were compared, the highest rate was found in
high school. This corresponds with the fact that symp-
toms appear from age three to five and have the char-

"8 Mothers most

acteristic of worsening with age.
often cited “coping with a PWS child’s physical symp-
toms” as the greatest difficulties, and difficulties for
families arising from worsening PWS symptoms are
expected. In particular, because the rate of transport-
ing PWS children to and from school by family mem-
bers tends to be higher for children in schools for spe-
cial needs education than for those in regular schools,
it is thought that the families of the former bear a
heavier burden.

The frequency of growth hormone therapy was sig-
nificantly higher among students at regular schools
than among those at schools for special needs educa-
tion. Growth hormone therapy is effective not only for
short stature but also for building muscles and reduc-
ing obesity.” The significantly higher rates of short
stature and obesity among children at schools for spe-
cial needs education are possibly related to the fre-
quency of use of growth hormone therapy.
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2 . Schools’ understanding

Regular schools demonstrated significantly less un-
derstanding of bullying, one of three items measuring
schools’ understanding, than did schools for special
needs education. Fostering greater understanding of
PWS and reinforcing coordination between homeroom
teachers and school nurses are future challenges for
regular schools. Overeating, obesity, and tantrums, all
of which are PWS symptoms among students at
schools for special needs education, are found among
approximately half of students at regular schools
(50.0%, 58.1%, 50.0%, respectively), and it is pre-
sumed these symptoms are leading to bullying of PWS
children. It is necessary to take precautions that these
PWS—specific symptoms are understood by the people
around the students and that misunderstanding does
not lead to inappropriate involvement. Hopefully or-
ganic cooperation between medical institutions and
educational institutions will result in recommenda-
tions® for the need for support of school life (including
the PWS children’s and their families’ health) in the
areas of comprehensive health and medical care, social
welfare, and education.

3. Mothers’ QOL and family functioning

In the present study mothers” “average QOL score”
for the WHO QOL26 was 3.0, below cancer patients’
score of 3.39" and the general population’s score of
3.29”” and was the same as the score of 3.0 for
women giving home care® Also, the FFFS total d
score of 32.69 was higher than the score of mothers
with healthy children, 28.9.” Furthermore, when the
mothers” QOL and family functions were segmented
by three groups in accordance with the children’s
school attendance situation, no significant differences
were observed, with resulting low scores in all cases.
This is considered to indicate that the QOL and family
functions of mothers of PWS children remains at a
chronically low level.

Moreover, no significant difference was found in “av-
erage QOL score” and “total d score” between moth-
ers of PWS children in regular schools and in schools
for special needs education. It is suggested that irre-
spective of the type of school PWS children attend the
QOL of mothers of PWS children receiving home care
and family functioning are in decline.

A significant and moderate correlation was found
between “average QOL score” and “total d score,”
making it evident a relationship exists between QOL
and family functioning. Namely, in families with PWS
children receiving home care, the QOL of the mother,
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a specific member of the family, and the functioning of
the whole family affected each other, with indications
both had declined. This suggests that the mother and
the entire family require support.

Since, when segmented by the areas of family func-
tioning, a significant and moderate correlation between
“average QOL score” and “relationship between fam-
ily and subsystem” was found, support from subsys-
tems (friends, relatives, neighbors, etc.) was believed
to be related to mothers’ QOL; however, further re-
search will be needed to clarify the causal relationship
between mothers’ QOL and family functioning. Studies
of mothers of children with special needs have re-
ported that in the absence of peer support, tenuous so-
cial interaction with mother and child places a more
subjective burden on the mother” “Friends’ coopera-
tion and support” are the mother’s two greatest helps.
Therefore, the enhancement of assistance through
peer support is required for improving mothers” QOL
and family functioning. Also, it seems necessary to cre-
ate a system in support of an environment for increas-
ing schools” and communities’ understanding of PWS,
and fostering school nurses and public health nurses
capable of providing continuous counseling.

4 . The limitations of this study

This study has disclosed the actual conditions of
mothers’ QOL and family functioning for different con-
ditions of school attendance by PWS children but does
not investigate how they change over time. In particu-
lar, it would be desirable to measure mothers’ QOL
and family functioning before and after PWS children
move on to higher education or transfer from a regu-
lar school to a school for special needs education. This
would allow families to select the most suitable school
for PWS children.

The QOL of mothers of PWS children and family
functioning are related, and it is suggested that both
are in decline. But because the present study did not
investigate the causal relation or influencing factors,
these will need to be examined in the future.
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Measles or Rubella Immunization State in the Students of the Undergraduate and
Graduate Schools at Naruto University of Education

Hiromi Saitou™ Masao Hirose **

*! Ritsumeikan Elementary School

** Research, Education, and Management Center of Mental and Physical Health, Naruto University of Education

The purpose of this research was to investigate immunization state of measles or rubella in the students of
university of education. This study involved 1250 first year students (524 men and 726 women) of the under-
graduate and graduate schools who entered from 2003 to 2007 at Naruto University of Education. The sub-
jects’ ages ranged from 18 to 58. Measles antibody was measured in both male and female students in con-
trast to the rubella antibody in only female students. Past history of infection and vaccination was asked in
paper questionnaire. These students signed an agreement regarding their participation. In 2003, the suscepti-
bility of contracting measles was measured by the serum antibody titer using HI method (hemagglutination
inhibition test), and it was measured by the HI method plus the IgG antibody examination by EIA (Enzyme—
linked Immunosorbent Assay) in the undergraduate students from 2004 to 2007.

The results surprisingly showed that a high antibody negative rate exists in 36. 7% out of 1250 students by
the HI method and it increased in the younger generations. The antibody negative rate in EIA method was
as high as 8.9% in the 653 students. Above all, negative rate showed the highest score of 21.9% in 1987th
birth group. This may account for the beginning of increase of the adolescence without measles antibody.

The antibody of rubella was measured by the HI method, which showed a 6.3% of negative rate in all 602
female students. The ratio of the students with negative rubella antibody was correlated with the percentage
of the students who had not received rubella vaccination. There was no difference in antibody negative rate
between generations.

As it has been thought that people had a lifelong immunity if they contacted measles or rubella once (or
had the vaccination), no attention have been paid to the dangers of these childhood infectious diseases. How-
ever, the results of this study in addition to the recent prevalence of childhood infectious disease in adults or
adolescence indicate that it is necessary to periodically check antibody levels since school is a group environ-
ment where infection could spread easily.

Key words : measles, rubella, antibody, HI, EIA
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Awareness, Knowledge, and Attitude of Junior High School Students Concerning Health and Life
Style: A Comparative Study of Students in Suzhou, China and Okayama City, Japan

Yang Jing®' Shinichiro Monden** Keiko Nonoue* Keiko Hiramatsu™
*!' Okayama Saiseikai General Hospital
** Faculty of Education, Okayama University
** Hosen Junior High School, Okayama City
** Hosen High School, Okayama Prefecture

The purpose of this study is to obtain basic data on health education at schools in China. By choosing the
first graders of junior high schools in Suzhou and Okayama City as subjects, the authors have surveyed
health awareness, knowledge, attitude, and subjective symptoms, in relation with respective life style, and
have obtained the results. In addition, interrelations of these have also been examined. The number of sub-
jects for analyses was 443 students in Suzhou and 465 Okayama. The survey was conducted in June 2006.

The outline of the results is as follows -

With the comparison of life style, there are differences in many items such as time cycle of daily life, exer-
cise and dietary habit. In Suzhou, compared with Okayama, more students go to bed earlier and get up ear-
lier. There were, however, more students who do not exercise and skip meals. As for food intake, more stu-
dents there eat vegetables, fruit, bean products, seaweeds and potatoes, and the score of their variety of food
intake is higher. Also differences are recognized health awareness, knowledge, attitude, and subjective symp-
toms. In Suzhou, health awareness is generally higher, but its knowledge lower. Health attitude in regard to
sleeping hours is higher, but with exercise and breakfast it is lower. A high frequency of complaints of subjec-
tive symptoms is marked, but less students complain of drowsiness.

In Suzhou, students with greater health knowledge tend to have better health attitude and awareness.
They tend to show lower complaint rate of subjective symptoms. In both of Suzhou and Okayama, students
with good health attitude and awareness, and with less subjective symptoms can be found mostly among stu-
dents keeping early hours, with exercise, better eating habit, and high score of food intake variety. Little cor-
relation is to be found between health knowledge and life style habits.

From these findings, it has been clarified that in school health education in China, higher health awareness
and practicing healthy life style, fostering health attitude are highly recommended. It has also been recog-
nized that improving knowledge and attitude on life style is expected to improve quality of life with junior
high students. It is acknowledged that the improvement in this regard helps them practice healthy life style,
enhance awareness, thus it results in reducing subjective symptoms.

Key words . junior high school students, life style, health awareness, subjective symptom, com-
parison between China and Japan
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FLY - B BERR [ 1 RERoRG 47.4%, "y a2
Yoo T LES— AEHRER 1RGNS 63.0%, KiE
SRR T 1~ 2 MR 35.4%, B (AKR—v, bl
OCrat) [BEATA] 2.0%8FhEhdb %L o
Twie, MiimEoltgcix, Xvay - 5FLEr—24
2B 6 HE TEMSA SR BN TIE, 3%
FIREZ DR WE, BRI ORWE, EIRRE O 7%
H, FREFBBHOLWERENZENE L, Tk
TLE - U R OS WEREE) (AK—v, 4t
BO%EL) 2BHTH5EPEL hoTwi.

2) AP X O OBEUR & A B E

#2102, BFEB X OB HOBICKRIZOWTR L.

gEMTTI, Wi, AR, FEIE[EHAEXRS 272.9~
83.1%, B, WHHEHKEK, 42 & MamiE [
HEXL (#kir)] #24.8~37.0%THh -7z, Wik
DI TIE, AL L O OBPRM TIX 6 HH &
bESALN. #NTICHIA, B&, B [BHE
X5 WLl BRo, WHHEHEEK, f VA8 VM A
i [EHAENRS i) ] 8% hoTwniz.

#3112, 10O EWEIUHE IO W TR, # I
Tk MEHENRS ] 2550%00 B, faEmipsg, ko
B3R, RY, WESOIAE, 43l - ARG, BEo6R
BTC53.7~69.1%CTH o 7z. [ & DI TIZ108
DFRTTENA SNz, I CIERE S AE, 4
- ALBS, BEO3AENT [BHAEXS | 3%, £
DM 7 S TREMNTIC [HHERS ] #% L %->T
w7z,

10872 & 5 U 72 WIS o X i (BEHE R 22)
X, &R TI324.0 (3.3) T, #EMHTE24.6 (3.4),

Iiid23.5 (3.1) T (p<0.01) HA SN, EMTH
O EWIBIAG D L o Tz,

3) REREER L AR S K OV

FA4Z, EEEEICHET A EFEERRICOWVWTRL.
BT T, RO B G [fERETH 5] 66.1%, #
DHED [FH L] 47.0%, B [H 5] 60.3%, HE
OB [HH 1 1EdH 5 |58.9%, HEIRFEH[1450L -
T3] 57.1%, &8 [+5 L5 ] 51.5%, %#ED
NG VA [N T05] 54 4%hBFnEThiRk b %<
o Twiz, ML & ok T, AeEEzE< 5
HHTESALNIZ, #RNT T, RO 3T, W
OHED, [ERFEHOBERSRHNEDEL o T,

7 HH 2 S8 U 7 R AT T Rl (B R 22)
&, &R TI316.7 (2.6) T, BRINTIX17.4 (2.6), FH
ITiix16.0 (2.5) T7Z (p<0.01) #& 5, #RIMN
DIEREERAG D o Tz,

F512, AHEHEICHET A REEROB AL R L.
g ClE, EEA/E BT 52008 X 0w, ] 28
68.6% b, By 7HA (1) 121k, 1HIZ
VBRSO U LEREEFN TS, ] H%44.0% T
I oo Tz RILTH T, [72E2 289 A,
Bili s AR DIBHR IC 7 D) 37w, | £%96. 6% Tlie d =i <,
[y 7OA (1) 121&, 1 BIZLERESOE5D
EFEFNTOD. D4, 7% T bIEL o Tz, 15
HHOTFHHERIZ, #FINTHIE57.3%, MILTIE74.7%
TH-o7z. Wil & O TIE15HE F113HH THEAIA
SN, BMNTISHAREMECIEADE { o Twiz.
15T H 7 & 5 U 7 fl B AIRA 2 o0 3 il (BEHE AR 22)
&, &R TI139.9 (38.2) T, #EMITIE8.6 (3.2), Rl
1.2 (2.7) T (p<0.01) AL, #HMTiD
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TR RS MK e o T 7z,

612, EHEEMEICHT 2 REREICOVWTRLE.
M, (RLEZEEZ L] T [RKYWTH5]
B360. 0% EAXA > 7278, @) 2 FEARFER], B2 L 2w,
BEOHKIEE L\, FREKEONT VA, #ERE
o), PIAEIUE TKYTH D] $%68.6~92.1%Th - 7.
ML Td [RLELHEEZ Lawv] T [KUTH 5]
H338.5% LKL T o TW7228, Zoflio 6 3HH TIE [
WTHb] 2373.3~87. 7% & 7o Twiz. RNl & Dk
WTIE, TBEEKREONT V2| 2K 6HH TED
AONTz. ALELRMEZ L, RIREHO 2EHET
FEEMNTIC TRUITH B | & L72EDNEL o TV,

7 H 2 S8 U 7R RR AT T 0 R il (B R %)
&, &RTI318.9 (2.4) T, ERINTIIX18.8 (2.5), ff
WhiiZ19.1 (2.3) THEIZA LN Do 7.

2. BEERDRADHHLLE

RKTI1Z, SPZAOHBEIEIRSHHE OFRZFIZOWTR
L7z, BT TR FRAENE L7201, T8 [hi
] @ [HLUDPTH] 53.7%T, KT [Lddrwn]
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49.4%, THECZ: D 72w ] 45.8% % 70 - T\ 7z, Rl
TH D 3HHANZFNENS5.5%, 77.6%, 53.8% T
{roTwiz, W& ORETIE, 18HH TENAD
n, BENHICRAESRHVEHESE  Zo Tz, L
L, I# &kl cids®EHEP 4 HE TRILT O
ZEPPL D EL o TN,

25T H DR 2 B (Bl A) (&, &k TIid8.5
(5.4) T, BMHIZS.9 (5.3), MILTHIX8.1 (5.4) T
# (p<0.05) Ao, #MNTOFRIELSEL 9> 7.
3. BRIECEREESIUVUEREECEFTEEBED
E3pE

1) MRS MEEREE B X UM Rk O M o> BY ik
F 81T, TEFEMIEAT T & TR RS 0 5 K OV Ak
B EDOEIZOWTR LA, #RNT & R & i,
TERESIARAT AT & B AR RIS B AT A S, R
AR OB CHEIIEFEER IO R o Tz, Ly
L, BT &ML & 12, MRS T & e ks
FUCIRBEIE A SN 72,

91, TEHEREIEIS N & RS L ORI IZ D W

&3 AWEIGHE (%)

. W T i 1117l ,
1 2
o H A7 n =443  n =465
I ; 1. BHAEXS 66. 6 45.2
%ﬁf%ﬁia AT A b b ) 2. W2~3HANS 26.9 50. 3 % %
T ’ ’ 3. IEFEALAERZWY 6.5 4.5
" 1. HEHAENS 56.9 51.2
@itk . .
. . . 2. W2~3HANS 35.9 44.3 %
o S o L
(Frny, VA ek B E) 5. BEACRNERG | 1.2 1.5
1. BHAENDS 68.2 27.5
©F27) . .
N - . . 2. W2~3HANS 28.2 54.6 % %
. < s = pp
UIFF, AVIY, DAL, BE) 3. BEALEALBG | 3.6 17.8
1. BHAEX?S 53.7 65.4
OWIE, i, 3 2. H2~3HAENRS 41.1 33.1 % %
3. BEAYAERRN 5.2 1.5
1. BHAENS 46.7 38.3
®up 2. H2~3HANRS 44.5 48.8 *
3. FEALARRN 8.8 12.9
1. BHAEX?S 61.6 69.7
®©FF (Ty 71 - B (=7, F=X, L) 2. H2~3HER? 30.7 20.6 * %
3. BEAYAEXRN 7.7 9.7
o 1. BHAENS 43.8 26.7
[=] o
?f;$¢%“&\ B E) 2. 2 ~3HAERS 44.5 52.0 % %k
P P 3. FLALENZY | 117 21.3
. 1. BHAENRS 37.9 23.7
(iﬁi‘/g bﬁ‘y) @D 7;3(‘:\) 2- J‘E]_Z"'S Hﬁ/\‘é 43.6 56.8 *k k
I ’ ’ 3. lFLALAEREW 18.5 19.6
. 1. BHAENDS 43.6 20. 2
(OF =7 . .
RN . 2. H2~3HANS 40.9 68.8 % %
) N \ S
(Ledind, SoF0h, 4L) 3. BEALENRG | 156 11.0
s 1. BHAEX?S 69.1 89.7
gﬁﬁ& Ry 3 Ea, BE) 2. W2~3HEND | 23.9 9.0 o
T ’ ’ 3. LA AEREW 7.0 1.3

) %13 p<0.05T, *%ixp<0.01CHEEDY.
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K4 EEEHEICHET A EESR (%)
5 H B o> T BT B LT p
n =443 n =465
1. [EfETH 5 66.1 31.8
Ok o B C AT 2. ¥HEHETHS 31.6 61.9 % %
3. HEDEETIILN 2.3 6.2
1. fw 46.3 15.9
QWO HSH 2. ¥HIw 47.0 51.0 % %
3. I ILimw 10.8 33.1
1. % 60. 3 54.0
@A/ 2. YLIEH B 35.7 39.6 ns
3. I HHw 4.1 6.5
1. BH11EH 5 58.9 44. 3
@HEAE o 1] 5 2. 2~3HIZ1HIEHS 32.3 48.8 % %
3. A~5HIZ1EIEH B 8.8 6.9
1. Tt oTnsd 57.1 36.1
(5 IR P i) 2. PLATHTHS 39.3 52.5 * %
3. Ao THB 3.6 11.4
1. +4LTws 51.5 56. 8
OFEH (AR—, HECZE &) 2. LA THD 33.9 27.5 ns
3. A ThHsb 14.7 15.7
1. toehcns 54.4 43.9
DFFEDINT ¥ 2. LA THS 38.4 50. 8 % %
3. A THS 7.2 5.4
) %%k p<0.01THEEDD. nsiTHEERL.
K5 AEGEHEICHT 2R OBEEE (%)
M i
5 H BN T i 1117 p
n =443 n =465
OESRIEYZ O Y 3 X, DR, WD, SEDFNICR S, 51.5 68.2 * %
@EFHALR A LR, DRI R 5. 42.9 46.2 ns
@Ay 7oA (1) 121%, 1 HICLELRESOESUERGEETh TV 44.0 44.7 ns
WY Ay T LETr = A ROVRMET A & BN, SHMETT 5. 65.2 96.1 % %
AP ERL ) PO THOHZFRIZLAVE, W EomR WK OREICR 5. 66.4 90.3 % %
O Lo OMEBE A EYOTOWHEZ BICEZ, TOBPEEZBENLTRS. 54.0 51.6 ns
DBROICBBHEDOAS>TVEHDEHT ) ALV L W, 63.0 82.2 % %
®FDLOLIPNHDIENYARTWVE L, HITHPIEFITHE L. 49.9 83.0 % %
@5, HE), BRI - KEX TS ThVE, ROBHIETL, W2 RTL % 5. 62.8 81.9 * %
A0EE) b0 NMEIEH 52 Oh L . 68.6 86. 2 % %
OBWPOTOT NV aT—VIE, OIS X FET X8, EEHRPHMNIICR 5. 57.6 71.2 % %
@I/ SAOBHEEHRG L, BH#I B o720, WESILES720T52L2H 5. 49.4 68.6 % %
@72 BADBHZEOCIIKAGT 5 ETBORRIC R 2 DD 5. 58.7 64.5 ns
721X 2D NIE, BiASARDIRRIZ 2R D R, 65.0 96. 6 * %
GB7EZ W) AR FZEHTHIC L AEWED 2 EAGTNATVWD 63.0 89.9 % %

)ﬂﬁ@ﬁfi@%ﬁﬁkowTFﬂofwfjkEALK%WﬂAT&é
* %3 p <0.01THEED Y. nsldHEELL
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K6 EEHC T 2R (%)

5 H y oF o BRI T F LT o
n =443 n =465
1. KYITHs 92.1 85.4
OsEb) 7 R % & 5 2. LLIEIAKYTH S 7.0 13.3 % %
3. HEHARUITIEEARW 0.9 1.3
1. RUIchs 79.5 87.7
@721EZ # Wb 7w 2. YLIIKYITH S 18.5 5.8 % %
3. HEHARUITIEARW 2.0 6.5
1. KYITHs 72.9 82.6
A@BHEERAME 0 2. LLIIAYTH S 16.7 10.3 % %
3. HEHARUITIEARW 10. 4 7.1
NG .
DY ERORT A 1.ﬁﬂf%f\ 68.6 73.3
OB L1 T 2. LLIEKRYITHS 27.3 24.1 ns
3. HTHARUITIEARW 4.1 2.6
1. K¥Iths 72.7 84.9
GOWELEH* T 5 2. LLIEZARYTH S 22.8 13.1 % %
3. HTHARUTIEARW 5.0 1.9
1. KYTH5 76.1 86.5
EOWEEEHANRS 2. LLIZKYITH B 17.6 11.6 % %
3. HTHARUTIIARW 6.3 1.9
1. KYTH5 60.0 38.5
OARLELRMEZ Lzw 2. LLIZKYITH B 27.3 50.3 % %
3. HFHhRYTELZWY 12.6 11.2

) k%I p<0.01THEAEDY. nsldHEELL.

TR L7z, BRI & R & b IR RS 0 & f e
AR I B A S, JERERE S T O RV LR
AR o T 7,

2) MEHERIGE & AR & o B E

F10IZ, AR SN & EHEE L OBEIZ O W TOR
L7z, BEMTETIX, 7L - U5 SRR & 9 c
HWAAH LN, RGN OEmVWERTFTLYE - ¥FHH
ERE A7 K, WIEZ BARLZEDNEL L hoTwiz, i
T, 7L¥ - E7 SRR, FREFE R, 4
YA v MES, BEWEIUG TR S, A
BEEOBWEIIZTF LY - R AL W,
REFEREE NS W E, 4 VAY vV FEMEEXRWE
% L, EPWERUR REASE o Tz, #RMT & Rl
Hie b, MHEAEG S AR IECREEIA SN
HHE A Zh o7z,

3) fEHEREEE & A EE & o B

KING, (EFERBES N L EEEE L OFEICO VTR
L7z, #RMTCld, BER, BREZ, 7LE -7
FRBERR, v ary - FLES— AR, B,
BRO, WEHKRAK, 4 A8 MR, EWIERE A
TR A S, JEREREEETS 2T 0 B\ X RIE IR R0k
KRR DN, FLE - EF R sy a > -
TLEr—AMMERRHOL R WE, BETAXDHE, B

RO, A VA Y M, HEREKE By (RE
) F, BPWEIEEOECENE L hoTwiz, [
T ik, SRIEREZ, MEIREER, @&, 4R’/ 1 VA%
v, EPIERUE TR AR Sz BRIN & R
e BB L TR A SN L THHIIERZ, 1~
Ay v MR, EWEIUENEO STHE & Do 7208,
RO A 5 15 I H TLEERMNT & RO @R ASH 57z,
4) MEHEER L AT & o B E

K121, fEHEERAT N EEEE L OMEIZO VTR
L7z, #RMNTCId, BtEmesl, Es), WiR, HiEaoRK,
A YAy v, EYEPE TR S, R
BRGSO E I IRERA OB W, EirEsEH 35
%, MEZEBEHAERDLE, 4 2% v AR HIE
KaeBEXGW (BER) &, EWEIUEHOEWEDS
%L o Tz, I TIE, SEREL, RIS, R
IREER, SEB), W16, 4 > A5 Mk, AWIERE N
TS A S, #RINT & I ZIZFEBEDBINA A S 7z,
4. BRIERORANEERAGE, BREE, RS
BLUEEBIBLORE

1) BREIEROFZ B E @R, R B X UM
Bk & o

F131Z, HEREIROFRZ B b MR As i, e e pr
RERE B & OMEHE kA3 L OBIEIC DWW TR L7, #-
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TTETRTHERALN, FREDD % NE TR
Ak FE AL, PERRREREM A, BEEEAE B ICR (R T
Wz BN T, FFR B & AR T O A B A

xR7 HEEROHEHHANOFEZE (%)

. RN R ,
# o H n =443 n =465
1. Rtrw 49.4 77.6 %%
T2 P () B 45.8 53.8 *
R 3. HLUWNTH 53.7 85.5 sk
4. RBEIRDB LW 36.8 46.2 k%
5. &HDVEHN 28.7 30.5  ns
6. NERELATSH! 32.3 22.4 %%
- 7. ZHHW)IOTHL! 30.0 20.2 %%
e e 8. RVBHLONRV 32.3 25.6 k%
ALK
9. WHWVHT S 38.6 44.7  ns
10. Zz0FLEHR0] 41.8 31.6 k%
11. B WzW» 27.5 27.3  ns
_—_- 12. EABH W 32.1 26.2  ns
B 13. Kb\ 39.3 24,3 k%
T EXIZARD TS 29.1 40.0 k%
15. HFTWVWAT 5 37.0 18.3 %%
16. WiAs72 %\ 37.2 22.4 %%
VP 17. B 7z 33.0 22.2 %%
ﬁéé@]& FRfErvizwv 29.3 10.1 k%
19. BA7Z5H W0 25.1 28.8  ns
20. HZ % 34.5 40. 6 ns
21. HATL x132o¢ 36.1 13.1 %%
- 22. HAOohh5 38.4 43.0  ns
) . 23. HP W72 » 36.3 19.8 % %
ER T & .
24. HAHb L 39.7 21.5 %%
25. HONIERIT S 31.6 14.6 % %

) KEHORZEIE, [575A, ROEIBIENEL D
DETHIE I EM BB I EAELEHOHETHD.

i) FHEHOFARIL, WREFMOABITHT 5

S TRD 7.

FABOH

) *%1Ep<0.05T, *%i1xp<0.01THEZEDD. nsidf

AON, FREPD o EIEEERS AL o T
w7z,

2) HEIERORZ B ETEEE L o B

F141Z, HEIEROFFRZ B & ETFEE & OBEIZD W
TR L7z BT CIlE, ARTERER, @8, ARG 1
HHICHEDSA LN, FAROLRVEIL, RERAO
Fw, 7L EHBERR S o VR o4 vEg,
EHETLHE, BFRELENTLHE, BIFhz EXR0HE,
EYEPR OB EDSL o Tz, I TiE,
BT ICHARTEESA SN ALHEBIZ 6 HH & D% ho
725, BAEEATA SN B IHH TIEBRMN T & FEE DB A4
b7,

3) [REFK] OFFz &L AFEIE L o B®

K152, [RELTIE] OFFRZHE ATEEE & oI
DWTR L7z, BN CIE, BEAREER, &S, SWIEIR
BEO3EHTHEENALN, FAHOLHVHEITE,
MENRFEHI DS W, B2 3 2%, EWEIUSEOE W
HN% L o Tz, WINTTE, SEme, HEIRERERH),
Wi, 4 A% MW, EWEIUE N O 5 EHE TR
BALN, FRBEOPHVEIIE, mEREL DR\,
MEMRFEH DL W, HlEEZAXDH, 4 VA% v M
EERLZVE, EPEIURHOREWENS o T,

V. £ £

ARIFZEE, HEE HAROPEAZ SIS, AT HEIC
B9 B AR R, Ak, EEEICHT AL, AEINEE
EOBERNREVHRIEROFZ 2WMAL, Thoolt
BaLBLT, WEITOFERIZBT 2 EHELEICHT S
HEREELZEZHME LTV,

WA, HETH AR L M EREEOFHICEH L
TR BT 2 ELEFER SN TEBY, HEE LT
DIEFEHE OMED T 2 HMEIC LT, REEEICHT
LBEERYRHE DM SN TWE., 20X ) AR
PN 2 M Tl RERE RS 57200121, BE
AGEDMEEEICE T 2 BURIWEVEO T R ER 2 B F 2. 7-
MRS LETH L. LarL, PETIIOARD L HIZEH

HAE L. EEOEMEREZINIERINTB ST, FREEDOE
RO EHEE RS X OISR OB (%)
PR 1
. WM Iit] ik
i HF T
® H 4 8T 9~11  120E LT 9~11 128k
n =224 n =165 n =54 x’ n =77 n =223 n =165 x°
1. 17LF 41.1 18.2 9.3 37.7 17.5 11.5
fREFERERES . 2. 18~20 25.0 38.2 24.1 % % 44.2 55.2 50. 3 % %
3. 21 33.9 43.6 66.7 18.2 27.4 38.2
1. 15LF 23.2 24.8 16.7 51.9 42.2 35.8
RS 2. 16~18 45.5 40.6 35.2 ns 39.0 41.3 44. 8 ns
3. 198k 31.3 34.5 48.1 9.1 16.6 19.4

) *k %1Xp<0.01CTRIMDH V. nsidBYiz L
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RO R L EREHE OBME (%)

T HERE A5 0
. i3 o) 7] 1
5 D) \ P \ . i
17U 18~20 21 17UF 18~20 21
n =127 n =132 n =184 x: n =87 n =240 n =138 x°
1. 15LF 28.3 23.5 19.0 58.6 40.8 31.9
fREEEE RIS 2. 16~18 58.3 45.5 29.3 % % 29.9 43.8 47.1 % %
3. 198k 13.4 31.1 51.6 11.5 15.4 21.0
) % %13 p<0.01THED Y.
K10 EEEMEE ATEEEE OME (%)
PR SRR A
R fix M i 1
5 H A \ P : . o
LT  9~11 12bk 8ULF  9~11 12bk
n=224 n=165 n =54 x° n=77 n=223 n=165 x°
1. 1 BERRG 40.6 51.5 63.0 7.8 6.7 14.5
FLE-EF 2. 1~ 20 32.6 36.4 29. 6 * % 24.7 38.6 33.9 *
FAHBEEE R 3. 2~ 3R 23.2 12.1 3.7 32.5 26.0 26.7
4. 3EERLLL 3.6 — 3.7 35.1 28.7 24.8
1. 1 WpRE A 29.0 18.2 18.5 37.7 27.4 21.2
2. 1~ 2 M 34.8 38.2 29.6 ns 42.9 47.5 46.1 *
RRESLB
REFHIH 3. 2~ 3R 27.2 28.5 37.0 15.6 17.5 18.8
4. 3HRILLE 8.9 15.2 14.8 3.9 7.6 13.9
1. HHAEXRS 68.3 75.2 85.2 80.5 87.9 86. 1
i £ 2. HA2~3HAEXS | 26.8 18.2 13.0 * 14.3 7.2 7 ns
3. IFLALAEREWY 4.9 6.7 1.9 5.2 4.9
1. % N 1. 13. 29. . 1. —
JETEURN %Hﬁ«% ‘ 31.7 3.9 9.6 6.5 8
& Lo 2. M2~3HAEND | 41.1 29.1 31.5 ns 39.0 26.0 24.2 * %
Mg BEALANZV] 27,2 57.0 38.9 54.5 72.2 75.8
1. 22BLF 28.1 29.1 22.2 50. 6 31.4 27.3
BB SE 2. 23~25 29.9 33.3 20. 4 ns 37.7 48.9 33.9 *
3. 26801 42.0 37.6 57.4 11.7 19.7 38.8

) BRI & LT oW I BEN AR SN E 2R L7,

i) *1Ep<0.05T, * %I p<0.01TRHEDH Y. nsiZPHHZ L.

BbTaThva enrs, WREAEREOREENER EAN
DEEOIIRRL Z OIS A7 ) BTV L DOPBHIRT
Hb. Tz, HEAD X IRHEEFEOBRERN R EEH
BIZBT 2 E2FEHFE DI EALITTODRLTVW RV, £
CT, REFETIE, HARTIL L Eii ST BEALE
DGR T 2 AN 2 S5 1l 5 B M % 15
L, HEO#RMNT &R OR U4 RO H AR 144
R 21T > THIZ.
ATEBMBEICER L7 EREE 2 HEET 57201213, F
T, AEHEOBIREZ RS 2 L ENHLEEXL. O
CTIE, ARIEREE B L OEBFERCRN, £H B X 0L
i DOFICRYL & B OBIUHE Z ) FIFTh7. Zh
LDI3 L A LOHEE TEMT L RILTICZES AR SN,
BB E OEOSULRLEE B 5 VIS REFEN T 5
% EREAGER ALY 5 S BRBEORENRE VD, FEEY

12 5 RHEAEFE OB 2 ATEEEICIZET L2503
Lz 5N5G. N OREEER, FILHICHRT
BRI AS T10REDIRT ] & RV E £ <, IR
BEE S RWEDR L o /zDiL, T LY - ¥ HEERH
A 1TRERIRGE ] &2 wEPRPRE L o722 8
FIERLTVwEEEZLND. HitkE oM HEED
S VHAOHFEETIE, FLE - ¥ I R
Wl OB O RWH I HEERORZ AL <, E
RIS D7 o TWB I EN5Y, HETLSHIT
WHEAEEOEEICHE LS REE2 £ 2 TBL 2
LV THD.

FAEFRILER L & D ITREORIFEOEE LR ERN T
HbH., TITI, EHB X OTEGFTOBECIKD & 1045
DEPHHEORAZITV, FRICBIT 2 EREHEE OER
W23 A2 &I L7, gRNTT oA, Izl
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R fEEERERES & AR L OBE (%)
Fele B P A 4
. N [i] i
H H hoF T \ * i \ i
17UF 18~20 21 17UTF  18~20 21
n=127 n=132 n =184 x° n=87 n=240 n =138 x°
1. 10HELIRG 32.3 51.5 65.3 5.7 7.9 14.5
2. 10~11H 50. 4 37.9 28.8 * % 36.8 43.3 45.7 * %
oW M
3. 11~121 16.5 9.8 3.8 33.3 36.7 30.4
4. 120D 0.8 0.8 1.6 24.1 12.1 9.4
1. 6MELLRT 22.8 30.3 40. 8 6.9 7.5 6.5
2. 6~7H 64.6 61.4 53.8 * 62.1 69.2 69. 6 ns
=R K H
KR g 11.8 8.3 4.3 31.0 92.9 23.9
4. 8WEDI#E 0.8 — 1.1 — 0.4 —
1. 6 ReR A 19.7 13.6 16.8 17.2 5.8 2.2
2. 6~ 7WKefH 29.1 34.1 31.0 ns 28.7 37.5 34.1 % sk
WEOWE R .
3. 7~ 8K 43.3 33.3 35.9 41.4 47.1 50. 0
4. SIERLLE 7.9 18.9 16.3 12.6 9.6 13.8
1. 1 BRI 29.1 50. 0 58.2 6.9 10.0 10.9
FLE-EF 2. 1~ 20 28.3 41.7 31.5 % % 25.3 34.6 40.6 ns
FAEGER R 3. 2~ 3 W 38.6 6 8.2 33.3 28.7 21.0
4. 3WERILLLE 3.9 8 2.2 34.5 26.7 27.5
Ky ay . 1. 1 BERRG 50. 4 68.2 67.9 59.8 60. 8 62.3
LV 2. 1~ 2 M 32.3 23.5 25.0 % ok 24.1 25.0 26.1 ns
T 3. 2~ 3 14.2 7.6 4.3 4.6 9.6 8.0
TN e 3.1 0.8 2.7 11.5 4.6 3.6
1. HHANS 64.6 70.5 80.4 72.4 86.7 93.5
i £ 2. H2~3HAXS | 30.7 22.7 15.2 ns 14.9 9.2 5.8 % %
3. FEALENZN 4.7 6.8 4.3 12.6 4.2 0.7
1. HHANS 70.1 86. 4 89.7 88.5 97.5 97.8
5> £ 2. H2~3HAXRS ! 22.8 12.9 9.2 % % 8.0 1.7 — ns
3. FEALENZN 7.1 0.8 1.1 3.4 0.8 2.2
1. AR 75.6 82.6 84.8 87.4 98. 8 97.1
4 fr 2. H2~3HANS 18.9 15.2 12.0 ns 10.3 1.3 2.2 * %
3. IFLALAEREWY 5.5 2.3 3.3 2.3 — 0.7
1. HHAEXS 37.8 43.9 26.1 28.8 28.7 23.9
B ® O 2. #H2~3HAXS| 551 38.6 36.4 % % 43.7 49.2 53.6 ns
3. FEALEANRSN 7.1 17.4 37.5 27.6 21.7 22.5
1. wHH&KL 43.3 42.4 28.8 42.5 27.1 36.2
W KR K 2. H2~3Hfkt 41.7 35.6 34.2 % % 40.2 48.8 42.8 ns
3. ALK T RV 15.0 22.0 37.0 17.2 24.2 21.0
1. BHAEX . . . . . —
IS ?J:Elﬁé ‘ 29.9 24.2 21.7 3.4 2.5
& L 2. H2~3HANS | 44.9 37.1 27.2 % % 36.8 26.7 19.6 % %
Mg FEALANRV ] 25.2 38.6 50.5 59. 8 68.8 80.4
1. 22BLF 34.6 29.5 21.7 50. 6 31.7 24.6
YRS 2. 23~25 28.3 37.1 26.1 * % 39.1 40.0 46. 4 % %
3. 2601 37.0 33.3 52.2 10.3 28.3 29.0

) BN & RO WT NI A S N HE 2R L.
#) %I p<0.05T, *%xp<0.01TRHED Y. nsidPHEZ L.
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K12 BEZEEAEEHEE OME (%)
R A A
R fix M i ]
5 H 57T : P : b o
YT 16~18 198k 5UF 16~18 198 L
n=102 n=188 n =153 x° n=193 n=196 n =76 x°
1. 108 LR 45.1 37.8 73.9 4.7 8.2 25.0
2. 10~11H 45.1 46.8 21.6 * % 34,7 50. 0 44.7 * %
Wwos WA M
3. 11~121 7.8 14.4 3.9 36.8 33.7 28.9
4. 120D 2.0 1.1 0.7 23.8 8.2 1.3
1. 6MELLRT 29.4 27.1 41.2 6.2 6.6 10.5
2. 6~7 59.8 66. 0 50. 3 ns 62.2 69.4 78.9 *
d R A
=R kA 3. 7T~8% 10.8 6.4 7.2 31.1 24.0 10.5
4. 8WEDI#E — 0.5 1.3 0.5 — —
1. 6 KRR 10. 8 14.4 23.5 12.4 4.1 —
2. 6~ 7 37.3 35.6 22.2 ns 40.9 33.2 23.7 * %
WEOWE RE R o
3. 7~ 8K 42.2 38.8 32.0 39.4 52.6 51.3
4. SHRLLE 9.8 11.2 22.2 7.3 10.2 25.0
1. HT5 21.6 42.6 54.9 42.0 68.9 82.9
& B 2. H2~3HT 5 32.4 41.0 37.3 % % 30.6 16.8 13.2 % %
3. IFEAE LW 46.1 16.5 7.8 27.5 14.3 3.9
1. BHAERS 66.7 68.6 82.4 79.3 90.3 92.1
i 2. H2~3HANS | 28.4 23.9 15.0 % 14.0 6.1 5.3 %
3. IFLALAERGWY 4.9 7.4 2.6 6.7 3.6 2.6
1. fEHKE 25.5 38.3 43.1 37.8 29.6 27.6
B KRk 2. H2~3HkL 40. 2 39.4 31.4 * 42.5 46.9 48.7 ns
3. IFEALEKT RV 34.3 22.3 25.5 19.7 23.5 23.7
e S o
fURE YL 1.gaﬁ«é ‘ 15.7 23.4 32.7 3.1 1.5
P L 2. H2~3HANS| 34.3 44.7 24.8 % % 33.7 27.0 13.2 % %
Mg FE ANV 50.0 31.9 42.5 63.2 71.4 86.8
1. 22BLF 52.9 28.2 10.5 47.7 26.5 13.2
EYERAEE 2. 23~25 33.3 31.4 26.1 % % 38.9 45.4 39.5 * %
. 2600 F 13.7 40. 4 63.4 13.5 28.1 47.4
W) BN E LT oW T A ICBEEAA SN IHH 2R L7z,
) *1Ep<0.05T, *%ixp<0.01TRHMEDH Y. nsiTBHZ L.
RI13 HIUEROFR 2 $ & Rk, HRE, BRERE olE (%)
HESERDOTFRZE
. M Iif] It 1 ]
{ H H 5T
A 4 0~5 6 ~11 1200k 0~5 6 ~11 1200
n =125 n =143 n =175 x° n =177 n =163 n =125 x°
1. 8UF 36.8 50.3 60. 6 15.8 20.9 12.0
RS 2. 9~11 39.2 39.2 34.3 * % 43.5 52.8 48.0 ns
3. 128k 24.0 10.5 5.1 40.7 26.4 40.0
1. 17LF 10.4 21.7 47.4 16.4 18.4 22.4
fREFEREES . 2. 18~20 30.4 34.3 25.7 % % 46.9 55. 8 52.8 ns
3. 21 59.2 44.1 26.9 36.7 25.8 24.8
1. 15LF 12.8 28.0 26.3 22.6 45.4 63.2
fREE RS 2. 16~18 28.0 39.9 54.9 % % 48.0 43.6 32.0 % %
3. 198k 59.2 32.2 18.9 29.4 11.0 4.8

) % %X p<0.01CTRIMDH V. nsidBYiz L
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BE) (AR—=y, NWECZEE) LTwbaR™P %L,
Wifr, B, YEZRETDLIEDIR20~30%E 4L, 1

YA Y MEWMEBNT 2B LS o7,

mOFPSHE T, BRE, Y, K& -

LaL, 108
SEL, R
FHOBPHEED S <, WESUISAHOBEIUHE I3 7%

<, 108 S5 L 72 BB I L2 a2 X
TWBMINT LY &L o Tz, HMETIE, fhak
FHFEEL, EROFRRIDLE I TW5H75, #ili
ERTIN - R O BB AN L MRS S T, W, R
G EBMNESY oy B EOBREDEEZ T, FERED

R4 HIOEROFRZ L L AEBE L OME (%)

BHEAIRDF 2 8
. # M T [it] i
{ H V=
= 0~5 6~11 12Bk 0~5 6~11 12bLEk
n=125 n=143 n =175 x° n=177 n=163 n =125 x°
1. 108 ARG 61.6 59. 4 38.9 15.3 6.7 4.8
2. 10~11H 31.2 29.4 49.1 % % 42.9 37.4 40.8 % %
Wwos WA M
3. 11~121 6.4 9.8 10.9 29.4 39.3 34.4
4. 12H:L# 0.8 1.4 1.1 6.2 16.6 20. 0
1. 6 WpRE A 15.2 15.4 18.9 2.3 7.4 12.8
" 2. 6~ 7R 22.4 35.7 34.3 * % 31.6 35.6 38.4 % %
[ o |
3. 7~ 8K 34.4 39.9 37.1 51.4 44.8 43.2
4. SHRILLE 28.0 9.1 9.7 14.7 12.3 5.6
1. 1 WeRE A 58.4 49.0 38.3 10. 2 8.6 10.4
FLE - EF 2. 1~ 2B 32.8 37.1 31.4 * % 37.9 36.2 28.0 ns
FAEBERRE 3. 2~ 3 5.6 11.9 28.6 25.4 28.2 28.8
4. 3WRLLE 3.2 2.1 1.7 26.6 27.0 32.8
Ky . b LIRS 76.0 60.8 55. 4 65. 5 55.2 62. 4
ALV 2. 1~ 2 M 17.6 31.5 29.1 * % 21.5 30.1 24.0 ns
T 3. 2~ 3 4.0 7.0 12.0 7.9 10.4 5.6
S H
M 4. 3WERILLLE 2.4 0.7 3.4 5.1 4.3 8.0
1. BHY 5 52.2 36. 4 38.9 64.4 66.3 45.6
& B 2. H2~3H¥5 34.4 43.4 35.4 % % 20.9 19.0 27.2 % %
3. lFLAELGW 12.8 20.3 25.7 14.7 14.7 27.2
1. AR 88.0 67.8 66.3 92.7 83.4 80.0
| & 2. H2~3HANS | 10.4 26.6 26.3 % % 4.0 11.0 14.4 *
3. IFLALAERLZY 1.6 5.6 7.4 3.4 5.5 5.6
1. BEAAEXRS 90. 4 84.6 76.6 98.9 93.3 95.2
At £ 2. H2~3HARS 7.2 11.9 21.1 * 1.1 3.7 2.4 ns
3. IFEALARSN 2.4 3.5 2.3 — 3.1 2.4
1. AR 25.6 33.6 42.3 27.7 23.3 32.8
B ® o 2. H2~3HAXS| 44.8 39.9 42.9 * % 47.5 54.6 45.6 ns
3. IFEALAERZW ] 29.6 26.6 14.9 24.9 22.1 21.6
1. AT 27.2 42.0 40.0 28.8 33.1 37.6
W OE K 2. W2~ 3 HKE 38.4 31.5 40.0 * 49.2 46.0 39.2 ns
3. AL E RV 34.4 26.6 20.0 22.0 20.9 23.2
R R 1. HHEXRS 16.8 28.0 28.0 1.1 2.5 2.4
L A7V b N .
& L 2. H2~3HANS| 23.2 36.4 43.4 % ok 19.8 30.1 35.2 *
Mg BEALASNZV ! 60.0 35.7 28.6 79.1 67.5 62.4
1. 22L°F 23.2 30.8 28.6 26.0 35.6 40.0
WIS 2. 23~25 19.2 32.2 36.0 % % 43.5 39.9 41.6 *
3. 2600k 57.6 37.1 35.4 30.5 24.5 18.4

) BRI & E I oW I BEN AR SN E 2R L7,

) *1Ep<0.05T, * %1k p<0.01THHEDH Y. nsiZPHZ L.
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KI5 [RLTE] OFRZEE EEFHEE OME (%)
[T E] DFZE
. M [it] i
5 H 57T * i i
0~1 2~3 4~5 0~1 2~3 4~5
n=159 n =201 n =83 x° n=8 n=199 n =181 x°
1. 108 LR 54.7 53.7 42.2 18.8 9.5 5.0
2. 10~11H 34.6 35.8 48.2 55.3 10.7 39.2 * %
oo ) N e
3. 11~121 8.8 10.0 8.4 24.7 36.7 35.9
4. 12H:DI# 1.6 0.5 1.2 1.2 13.1 19.9
1. 6MELLRT 18.9 12.9 21.7 3.5 5.0 10.5
" 2. 6~ 7R 22.0 36.3 37.3 * % 20.0 33.7 43.1 % %
[ o |
3. 7~ 8 36.5 40.3 31.3 57.6 49.7 38.7
4. SHRILLE 22.6 10.4 9.6 18.8 11.6 7.7
1. HHT 5 58.5 35.8 25.3 61.2 64.3 54.7
1 B 2. H2~3H75% 30. 2 39.3 48.2 % % 25.9 19.6 22.7 ns
3. ALV 11.3 24.9 26.5 12.9 16.1 22.7
1. BHAERS 83.0 67.7 66.3 92.9 88.9 79.6
j] T 2. H2~3HAENS | 12.6 25.9 30.1 ns 4.7 7.3 13.8 *
3. IFLALAERZY 4.4 6.5 3.6 2.4 4.0 6.6
S S —
syt 1.§Eﬁ«é ‘ 23.9 24.9 26.5 1.5 3.3
& L 2. H2~3HANS| 36.5 35.3 33.7 ns 20.0 21.6 37.6 * %
Mg FEALANZV ] 39.6 39.8 39.8 80.0 76.9 59.1
1. 22BLF 18.9 30.8 37.3 18.8 32.2 40.9
WIS 2. 23~25 21.4 34.8 34.9 % % 43.5 41.2 41.4 % %
3. 2681 59.7 34.3 27.7 37.6 26.6 17.7

1) FEMNT S RO W TR A S N2 E 2R L7z,

) *ixp<0.05T, **ixp<0.01CRIMD Y. nsidBIEZ L.
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Wi CTHEFEZMBHE DL VI LA, RAECHAERZED
BHHEZ LTwb EEZ NS, PETIE [HE
EROBERHEICBIT 28065501 216> T, KL iz
EZ, FRRREIIED D AR 2 RAR ISR
L, REBLERHKEDT VNT VAL EfoTWbHESE
WCHIEDZNT L) LB EXDNH LY., ZDXH) R
RRTER R 158 & BTEO V) 22 A B B R A
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WHEAFEOAETER I, RSB 2 EFEEE Y
39 2 HERCBE OB RABR L, REHEN AT EI
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LT L. —J7, HEEEE T, #RINT SRR
EHAETIIRWENS C, fAN, B, EF), PIRTIik
BN ED L D o7z, T, BEERRTIE, BRI
OHCHME, WlOH KD % EDERPEHNEDLL Bo
Tz, TO X)) RERAGE L BEEE D X O ER
DN L RILTT DL, FRICBT 2 REHE O
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WIZEBEZABREVEEZEZLNS.

ZFTT, MEHREAGE L EEREEDL X OCREEROMED
BH 2 Mt LTz, HARTIE 224 o A4 i 8 1 R0 fd e
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HEREFEICRI 3 2R I3 v, 72, EHEAE & fhE
REFER X MR OIRIIHE —~ D H O A TIERAD
HHDT, TTTRIEMELTEEZALZ LICLT.
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L ORISR TAL L, BN E Mo &
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BN D 5.
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The Athletic Factors and Status of Irregular Cycle and Amenorrhea
in the Female College Middle and Long—Distance Runners

Megumi Kikuchi™'

Izumi Nakamura™**

Osamu Kashimura™'

*'Department of Environmental Symbiotic Studies, Graduate School of Agriculture, Tokyo University of Agriculture

**Japan Women's College of Physical Education

The present study investigates the relationship between menstrual cycle regularity and body fat as well as
physical characteristics among 23 female middle and long—distance runners who were college students.

The results were as follows :

1) The body fat ratio ranged from 5. 0% to 25.9% (mean, 14.4%).
2) The mean age of menarche among the runners was 13.1 years, which was evidently later than that of

non—athletes.

3) About 60% of the runners had started training before the onset of menarche.
Irregularities in the length of the menstrual cycle were as follows -

1) The proportion of those who experienced menstrual irregularity was 47. 8%.

2) Stature, age at menarche, running distances for one month, experience as a runner and athletic level did
not significantly differ between the groups with regular and irregular menstrual-cycles.

3) Runners with an irregular cycle had significantly less body fat than those with a regular cycle.

4) The abnormal rate of the menstrual cycle tended to increase with decreasing body fat. An irregular cycle
or amenorrhea was not evident in any runners with a body fat ratio of 20% or more, but was evident in all

runners with =10. 0% body fat.

5) Body fat negatively correlated with running distance for one month.
These results suggest that the higher proportion of menstrual irregularities among middle and long—dis-
tance runners with low body fat is due to decreasing body fat together with longer distances run over a pe-

riod of one month.

Key words : middle and long—distance runner, menstrual cycle, body fat ratio, irregular cycle
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The First Asia—Pacific Conference on
Health Promotion and Health Education

Asia—Pacific Perspectives on Health Promotion and Health Education: Sharing Experiences,
Efforts and Evidence
July 18-20, 2009
Makuhari Messe International Conference Hall, JAPAN
+ Northern Part of Western Pacific Region of International Union of Health Promotion and
Health Education (NPWP/IUHPE)
- Japanese Society of Health Education and Promotion
Professor Takashi Muto
(IUHPE Board of Trustee, Dokkyo Medical University School of Medicine)

Official Language English

Secretariat

Department of Public Health, Dokkyo Medical University School of Medicine
TEL: +81 282 87 2133 FAX: +81 282 86 2935

E-mail : apac@dokkyomed.ac.jp

For more information
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