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A Turning Point in Health Teacher Education
—Changes in Paradigms of Health Teacher Education—

Terumi Mori
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A Study on Life Stress of Junior High School Teachers in Okinawa

Takayo Okudaira®, Yoko Sunagawa*!, Ayako Katsu™, Midori Kunivoshi*!
Masako Kiriyama®', Rie Higa*', Chikako Maeshiro™

*'Department of Adult and Geriatric Nursing, School of Health Sciences, Faculty of Medicine, University of the Ryukyus
*2Department of Adult Health, School of Health, Sciences, Faculty of Medicine, University of the Ryukyus

Recently, junior high school teachers have been loaded with many problems on coping
with emotional stress such as school refusal, bullying, or suicide of students. The authors
aimed to reveal the actual life stresses of junior high school teachers and the related factors
of stresses.

The teachers in 20 junior high schools in Okinawa were asked to fill up a questionnaire
which includes items: sex, age, marital status, length of teaching experience, position held in
the school, and working environment and actual life stresses. For observing life stress states,
Munakata’s questionnaire {Cronbach « coefficient =0, 563~0. 896) was used. The question-
naire consists of seven sections, “poor attitudes to work”, “negative image to students”, “ir-
ritative and uncomfortable human relation in their work”, “supporters on daily work”, “emo-
tional supporters”, “life events”, “daily hassles”.

The respondents were 424 teachers(218 men and 206 women). The results observed were;

The most respondence in “poor attitudes to work” was found in that teachers seemed to
have lost confidence with their own teaching methods because of no education effects. Most
teachers thought that students were with no will to independence from the result of “nega-
tive image to their students”. Irritative and uncomfortable human relation to their students
and the parents of students responded 23,8% and 15. 1%, respectively. Almost one out of
two teachers thought that they were supported by their students. Most of the teachers had
supporters from emotional aspects. The most stressful events were the death of indispensa-
ble person (16.7%), followed by serious disease or accident in the family, and having be-
come an outpatient by himself. Daily hassles events were observed due to too much works,
worrying about his own or family’s health, and heavy responsibility for daily life. The high-
est correlation was observed between life history or working environment and their stress
in women than men teachers, in those with less working years, and those having more than
two problem students in a class.

The results suggest that Okinawan teachers have less confidence in their teaching meth-
ods and think that students lack the spirits of independence. On the other side, they have
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more supporters in emotional aspects.

ZERARMBTIE  Jpn J School Health 42 5 2000

The above results suggest that the teachers are at high stress risk who have less educa-

tion experience, are women of 20 years of age, who should be taken care of in many aspects.

Key words . life stress, junior high school teacher, stress related factors
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Measurement of Residual Free Chlorine in the School Swimming Pool

Hisamitsu Nagase” Akiko Ido® Chika Yamada”
Jun-ichiro Sugishita? Masanori Ota® Yoshihide Ohta®

YLaboratory of Hygienics, Gifu Pharmaceutical University
“Tokyo Metropolitan School Pharmacists Association
“Nissan Chemical Industries Ltd.

Bayer Medical Ltd.

To properly use a school swimming pool, proper pool management and water quality
needs to be checked periodically by a school pharmacist. As for daily use of a school swim-
ming pool, management of residual free chlorine in water is very important to avoid infec-
tious disease by adenovirus, such as pharyngoconjunctival fever, or epidemic keratocojunc-
tivitis. Therefore, residual free chlorine must be measured just before use and hourly there-
after while the pool is in use. At present, most of schools in Japan use a simple and easy
color comparator based on the principle of ortho—tolidine (OT) method and diethyl-p-phen-
ylenediamine (DPD) method. A reagent test strip based on the syringaldazine method; used
widely in the United States, is a very easy way of testing without use of any apparatus. In
this study, we measured residual chlorine in 50 pool water samples of 25 schools in 5 dis-
tricts of Japan, and compared measured values of the syringaldazine (reagent test strip)
method, OT method and DPD method. The values obtained by the three methods have
good correlation with each other. The DPD method gives a little higher values than the
other two. The reagent test strip method is good enough to measure residual free chlorine
as an alternative method to DPD and OT methods.

Key words . swimming pool, measurement of residual free chlorine, syringal-
dazine method, ortho-tolidine method, DPD method
Wik T — v, BHRBEFNEE, VIV ITVTIVE
M MU Y8, DPDE




284

1. [FU®IC

FERE QKK T — NV OKEEHRIT B ICE
BEIRFIEIC & b KIGRBEARA, BB, EHRY
BRBED L UDHMEENEH I N TS,
T/, HEOKEABRIIBWTCH BEHREES
IREESE ATKAT B & ORI ORESD, XEHA K
FREEM MFREEHEOIEE] ICXVHE
ENTWAE, ERT—VOHEFIIIEZEROWY
BHMER SN B2, HEBERIIERY, WA,
T YEZT OFIET X ) ER R ITHER R AT
BT 5720, HEDRZHET A IEHENE
B & 5 EHER R IR R R E OB R ENLE
EhAh, ERAECREHREEROMBNE
HBELT, AN FMYTYUE BITOTE) &
DPD (diethyl-p—phenylenediamine) #% (DA
DPDE) R & 5 gl Bl E 43
ERERELTWA., —7F, RETIRERRZEYEIE
FOHBAEEL U THABMRENELERLT
WwWah ZORBRKEE KERBERET
(USEPA)®, REDK#EHS (AWWA)?DEHE
ErehoTWwbY Y Uy HFNF T (syringal
dazine @ 3, 5—dimethoxy—4—hydroxybenzal-
dazine) HEZFIBALTWA, K SIE, 2o
BEMOEM E UCTHERESHE T, 45
BABELETICEEREERSEOEEEN S
HMERENESNE DI, T—NV¥ A4 FTO
HHERRIERBEEOWNBIIEFHTHL HEL
7.

S, Faid, CORBRKETRSEDO Y-
WVTEBICERL, 2olllERz, ekl
SHEETHL0TEB L UDPDEIC L 5%
MREO—FRLHERTL, SHICEREE
L CHWRDPDIL B ENE & O HEBRE 21T
ETOMREZBI-OTHRET 5.

2. WRBKLUTTE

REE B E 72 5T — VIKOBEEIZET - T
T VKB OBEHRREREOBRICEEL S 2
BHANY I AAF Y, RTEZTILLFV,
pH, B7 VA )EHZORLLBXEL, HE

EERARBRTGE  Jpn J School Health 42 5 2000

#, ANFWO(FEHRE), B\EW GERE), KK
i CRERAT), BB (KREE) OsEHzESE
L7z, EBRO BRI EAm A,
NFHEREER S, BEWEREANS, K
B AR A e, R RFRERMEOWN
BIRTHEBL:.

1) T—JLKDIREL

Tk, REMHOFRIRICEETOS
WERD T =N HEED 2 7 Fr 2 BUS500mLA
BEOBERY BRI, LBEREBGE T8
BEFTICARE L7, BRI R LB R0
T, RIUE S REELURICSET Lz, i
BRI RREBORAE R/ 57012, FIUE
BRTRTFOERRRERCENIEEL RS X
IRRE L. A LERREEH OEEIRER
10@BYTH 5.

2) ESAEED—EROBR

5 MR DT — v SRR D 2 H A EURILL
EFIBERIZOWT, 5ZOWEEIZLD
OTik & BRI & » R3304 HIFE T 3 |l E
L7z, 2B, 300HECT3IElE L0,
HERRIERORBESWETRREERE S NAHT
H5.

FMTO 5 HOWERIEHWEERL LTR
BB X Ul lizk & LCOOTETHIEL
7oo 7e7EL, RERWHFREAME TR aignk
ELTOTEDR DY ICDPDETME L. B
FAFRERMA T 1 BOMESRF—BRE
Z3EPE L L, ST0DRZEMEIE S N,
BT EREHTE TR 1 ZOMEE LA
S MEE L LCDPDER A L2 200THk
2 B EEITEERTL0L o T,

W5 B O R 1 B 3 A R LIC DWW Tl
DF%#ZEL7A. (1)OTES L UDPDEICHW
Liirii— (FA—A—7—0%HE) L.
DPDEEFEOHERB L URERFH—~0 b0
EALR. QIBFBTEOOTEICHNSE IV
MUY VRERETH—-ObDOERMEHLL.
Q)T =Nk OBHRRIEFREOHEEEEL,
ZHHEOREE T L HHETIWEEEICH
FRICBIE LT L7z,



KBTS © ik 7 — VoK R TR 6 T S 0 D SRR B 285
£l SNV THEHINTWAEERESH
WX AN =i i B T JUF T A=) AN F T
MRk AN B/ C/h D/ E/h-
A TCCA RIEIEFEENa REIEFEENa RAIEFEENa KR FEHENa
REIEFERECa
HX B O OH B OR oW WO # i
MRk % AN B/h 0% D/ E/p
EEH TCCA KA FEEENa R FEENa RUEIHFERECa REIEFEENa
REEFERECa REIEFEEECa RUIEFRECa
HIX I BT Bz B B B 7 I B I BT
i A B C/h D E/
EEH KAV FEHCa TCCA TCCA TCCA REIEFHCa
WX X B W . ] KX OB W X B X B W
i A/l B/~ C/h D/h E/h
IEFEA TCCA TCCA TCCA REIHFEEECa TCCA
HX I ) O W I i O oW wmOm
ek 4 AN B/ C/~ D/ E/N
EEHA TCCA TCCA REIEFEEECa TCCA TCCA

TCCA: MY 2 alI7X—)VEE

3) BERHRERIERDAIES
7) OTiE

0. INMEEICA W P MUY VR BMEIETHR
721 %REEET OV b MY Y U EBER R
RIEE UTHAE L. HEBIS SRR e a
EHAR AR L. OTEOREEIZERE
AWM TUERER0. S mLE ST AF v o
BV, BMokZEMLZEE LCRET2H
ERMZ L0 LAICHK D B % g oH
E L7
1) DPD#:

WaEizix, 7RG RDPDH A (BN
WK EF A ZHach# 3) 2 Hw/z.
BHKEZEER TS AF v 7 8L VIZHRELL,
HARE RS eI MDPDRAE (8 i i ke 38
FI 4 dHach#t 8 1882 MZ €V %2 + 5%
BRI L 7278, 30 LIANICBkO 24 % bl
o HE L7,

) RBRTE

e, AR - HET7 7 7F v s (72
TFzv 2z 3) P (B5 BiE  REETSH,
WFTt . HEfbs TERR AT, DT REBK
%) ABOKICBLTEDICHRY L, REBEKE

IKECISHHIRFE LBRERO B & B L CH
EL. BB, FAEBKOZEPEREOBY
DR & o 22aIE, WO EE % K
L 7e, AREIEERER S RS 2 RIS ET
BYYIUHANT Y ETHL, VI VHINTY
Vi, pH6.8IZBWT 14 1 OV Tl
FICLVBMEsh, FoOBRECE LU THEREH,
LERBIZERT A, B, HET7/7F v
71, pH- BEREEEZE - BTV IVE M
TVHVE) ©3HEERISPDECRBRETS
LG KERERFKTH 5.

I) ¥EWRIDPDHBENC & 5 ERY

S EETH 50Tk, DPDEB & UHER
MEORBRIIEED L RS EREOERE
&, ¥EAIDPDIEEr (R v MERBEFEE .
Hach#t46700-00%) 2 X 2 #lEk (MTER
%) OEEMEE B L THRE L7, Hachth#
HEIDPDILEFT O BIEE I A HE ISRV,
F7-DPDRAFE I EM R I EE L LURERAE
EREEHW/.

4) KEHH

PR L7 B O KEZHTITOWTIE, &HEak
DWEHFRERBREOWER TR, 10BKkE =



286

ST H LS TR EHE LB ER S £ >
F—~ENL, kT — VKR OREERE R
RECHEICHELFRHLHAONDANYY
AAF Y, RTAVYI AL 4 Y, pH, BTV

7 SO R REALER % 5 HENIZOAT L7z,

ST R TIS01021C # U 7=,
3. #&

1) BHRAEEDLLE
7= VRO EREFR R R R E M AIES0. 4~1.0

S

AR  Jpn J School Health 42 2000

mg/1Tdh 5720, 0.4mg/IPLTF AR Low),
0.4~1.0mg/1% & ¥ (Normal), 1.0mg/1Ek
F (High) #EfEmE L, 22o0flEED—
FEELCHRBLE SBo—%F3, £2—
A~F2—CGOEAITRENT:, FHEITKY
MCHEN-HEICH 2 KM ERIC L 2HEOH
2RO, PHVEERELRETHRL TL00% 3%
L, %& LTRD:. £/, &2ko—FERI4e
TOBDOKRASETHE N HEHICH L HEBED
BrENEEOMTHRLTI%RELE, %E L

®2 MBHWEERIC L HWEMEDLLE

(&2 —A : FREB]

F v M MUy Yoy
0 0.2 04 05 0.7 1.0 20 &8
—¥E = 90.0%
) Low = 92.9%
2 Normal= 98.2%
;& High =100.0%
&
&F 4 10 10 4 32 9 1| 70
[R2—B : \FTH]
F vV b FY ¥ v
0 0.2 0.4 0.5 0.7 1.0 2.0 &=
0.0 0 | —¥%E = 78.0%
| 0.4 22 Low = %% %
;; 0.7 1 5 23 | Normal=100.0%
3 . _ .
a 1.0 4 | High 100. 0%
3.0 0
& 0 0 13 5 22 9 1 50
[ 2—C : B
2 D N N ) BN
0 0.2 0.4 05 0.7 1.0 2.0 |48
—3E = 95.0%
i Low =100.0%
2 Normal = 100. 0%
4 High = 97.1%
e




FKHIED T TR T — VK

[ZR2—D:

PR O SR B Y R R 1 D R AR

=)

ANV P MYV

0.0 |
0.4

0.7
1.0
2.0
3.0

RS

0 0.2 0.4 0.5 0.7 1.0 2.0

op

-

7

DD W o W

e
(=)

W Ol

[2—E:

0.0
X!
A 0.7
2110

% 2.0
3.0

A
=)

0 0 5 2 22 10

[k2—F:

FILb MU T vs HERIRE—2F—]

F vV b FU Y ¥

0.0
0.4
0.7
1.0
2.0
3.0

ﬁf‘% %mn

0.4 0.5 0.7

&EF

8 10 23 9 54 33

[R2—G:

DPD vs HERE—24—]

DPD

0.4 0.5 0.7 1.0

2.0

H\?
=1
=

—3EFE =56.0%
Low = 0.0%
Normal=73.7%
High =81.8%
—HF = 78.0%
Low = & %%
Normal= 97.4%
High = 81.8%
—HEE = 86.2%
Low = 94.4%
Normal= 98.3%
High = 91.4%

78.0%
% %k %
97.4%
81.8%

287



288

TRD 7.

R RRIE R S W EEOTE (—HDPD)
CRBEDOWERHRO—BEEFFE 2 —A~EK
2—GOBEYTHAH. W, WEHROMITICH
LT, OTHIEHEREOHTF FHEES MY T A
I AEFEEEERLAZBERT O L, s
BORBLRBICEET A AONLRAFEEE
RL7ZIBOAFHBIE, £33, R40EHTH
D, Thold, RBHREER>OHIBRL.

OTHE: & BRI O MR E O —FFEIINATH
DI8%H SBMTEDIN% & BIFTH o7z, OT
e AR SR —5#EIZ86.2%TH D, K
BT ODPD#E: & RERKE D —HEK8% L h B
WThoi.

EHEDOEFHTHE 4O —HEFRIEMHT
94.4%, EFIHTIL. 3%, EEKTI.4% &KX
SLEVWEE LRI SICBFLZ—EFEE Lo
7z. ¥ 72, DPDE L REBERECE SR OA
FrCIFEMER TR L, FHWINTI7. 4%, &
i35, T81.8% & 2 Y OTHk & b § 9 10 Bk

xRS WEMOA—HB (EHHTH)

R P DPDR &

R OTiR | BB e e [
1 1.00 1.33 1.52 1.66
2 1.17 2.00 1.51 1.68
3 1.00 2.00 1.66 1.75
4 1.00 2.00 1.52 1.57
5 1.50 2.00 2.09 2.20
6 1.50 2.00 1.98 2.11
7 0.00 0.00 0.02 0.04
8 1.00 1.00 1.21 1.25
9 1.00 2.33 2.09 2.18
10 2.33 2.50 2.14 2.20

(BA7 : mg/D
R4 WEBEOFR—FPH (BEH)

NN . DPD#:

OB OT#: | ABGEE AT | AR

1 Jo2s| 137 1.25 1.33

3 |0.18]| 0.55 0. 60 0.64
0.25 | 1.87 1.74 1.84

(BAL : mg/D

ERAMBEWIIE  Jpn J School Health 42 ; 2000

MR L O—FEFRIIET L7
2) BZAELEEEEELEDES

i By IR R E T H 50TH:, DPD
EB L OUREBKEIC L HWEME, DPDER
% OGEMERRIEER L URBHERICOWT)
iz Bl & OB BE R % Spearman® AL
BB s) WX HEL, EWBMEED
BHEEICDOWTHE L7, ZORREHE5 IR
§. OTH:&DPDERE (EHREER Lo
B, BB Ors=0.675% 5 HEEH Drs=
0.928TH o 7z. —F, REM TIIDPDERE

GEMFZRIER) & OMBIZEMT Drs=0.743
P OEFHDrs=0.919F TTH Y, OTH:LH
BETH 72, KEH THODPDH: & DPDE &
HEOMBIZrs=0.891 OTEE FREETH - 7.
OT#: L DPDERE: (MIRHEFR) oM
B Ors=0.675% b WHEA Drs=0. 928 DPD
Emik (EMREIER) LRABEETho . £
72, DPDERE (MIRHIER) L KKTODPD
HEOMBIErs=0.975& % Y DPDE & (G
BHER) LY RIFTHo7 . REKE L DPD
ERE (BFREIER) OMHBIZER T Ors=0.76
PO EEEH DOrs=0.915 DPDERE GEHEFE
BER) LFHBEETH-7.

3) OTEICTEREEZTRULHI)

WA TOOTHE & REAKE O LB T,
5B DFRERIMOERICEAPOR— X —
H =& H0TELBRE AV 7225, HEikE
O —&tCcoOWERRELHBELLLZA
EEEEEROND IFZHEELL HEIZ
OTH:HEROBEICL IBEFRETH L EH
Bl £33, ZolERICL hHlEL10
BAEDHEERL TS,

4) OTEICTEREEZERUHIR)

T OMED 5L, HEBRFEEBRYEOR
BERERTH o 72720 — VICERALE
FRPHEE ST, T VKOEHEREEER
BEH 2mg/IBLE & o 2Bk LD bRz,
BB RIEEREN 2me/IP k& ko K
i, HEREERIICTAREES VY Y AN
LB B R OB ALY, ThbH oM
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KIZOWTRBOTETREFEMERLZ. R
B T3 F A BREE T N ) v A RN LB R
BEO—BEHEBREEEL LBkiconT
BEBRELZRTI R R0 (EA4).

5) KEDHIER

REHER, AN, AW, KR, KREHT
O LBREICHER L 2#oKicoWwWTpH, B,
WA VBT AHER, BRTNVHVE
#, $H, MR, <A T VA, FNIZTA,
AR, RV, FEY, TUrELTHEE
FRELE. FOMBRECICRTEYTHA.
INSDOREEEORTHERFEOENE U2H
HidpH, BE, B rBAY Y AEEER,
BTNVHIVE, 8, TRV ILTHolz. T
VEZTHBEZRIIOVWTERREIEZ LM
PHEELLZPIETOS—IVRKICTEREZR L
1OWMEOHMEIZ RV E Eb,

4. £

i 5 7R B8 ¥R 5K M 52 vk 0 % 8 1X19094F, EB.
Phelps®?iC ko TH IV b+ MUY T iRREL
THRBEROEMEIRE SN, Elmse
Hauser”1Z & - THERE LR HV 2 RAERE
PEPHE SN2 0HhE S, F0%, B
FHIDWEHERRED A H = X 2D A S R,
BHEL L OHERBIEROFEFALNERY,
Laux5"2 X o TZ OHBIMEE S RE S 1
7z. 19424, Marks b2 & o CTEEHEHE
EagE - E/7un Ty Yrooyl
v OSRES RS NIz, 19574F, Palin™ i,
EEEREIEFE O N E 12 3DPD#E (diethylp-
phenylenediamine) #54J)V b M) ¥ UL
RENTVD EHELTWA, 19724, KE<
ANV AFE GREDINA Vi) DOBauer 5212
X)) H Ny Y v (syringaldazine : 3,5
dimethoxy—4-hydroxybenzaldazine) % FH\w72
BRI A B AICRE T B BRBRRE A
EENhiz. bHMETE, #BK - BEKT—-VO
HEH & LTERFADVPERLTHIZONTHIV D
PUTVEMMER &R, X 5IIDPDEATEA
ENSBICE-TWAS,

ABGRIEIZDPDES & FOTH: & O —FH s
#<{, DPDEEE L OMEMABRED BIFT
Hotzit, REBROBGLMNBEOLBELDL
BHRIITEEDS LABEL BEbh, KRBk
BT, e UCEMREIERIBESX 0, 0.4,
0.7, 1.0, 2.0, 3.0mg/1& HIERME L THM
ETAHZEPHESL, LIL, 0./mg/lDEH
120. 4mg/18 & U'1.0mg/I0 B2 L &R 5 72
DICREBOHEICENLLENED L., 204
IR R SRR B B OB S & T
DOWENLETH B, REBKIIDPDERE L
DR E <, 0.4mg/IPL T & HEFEICMRHE
ELTHOLZTWS., EoT, HEMKETHK
KT —VKOERRBRIEREHELEETDH 50.4
mg/1~1.0mg/1% FH#H & L0, 4mg/IUF 21K
EART, 56121 0mg/IM EEEEAT E LT
HETHIEPBESHTH S, OTHEIREHES
RERICRNTHETH VHEDLEHTH 5.
S, BEEWTOLRBMRE TR, SiREOBEER
BMEZREBRETHENTMAZ 2T FTHEEF b Y
T ALY, OTHEEGDPDERE: - RBED
1507 Wl R & & ) BHEREIER DA O
MAREERIVFET 2564 T COMMICIEE
BYLETHL I L5 o7z. BB
BRI E ST A HNTFARREES U Y
LM ENBD, ZOHEITIROTENEH
BT ARETHA ). OTENED LS
FTEOREXELZZ T 0IEE5BHET ST
ETHAH. &OICHHEOLBHE AT,
OTEICER L a0t RR0BE T /2102
FAELEREFEREE RO BRERECE SR
BIAdH o725, OTERBLUDPDEE B ICE
BOBEFHOMENLETH D I LIREB SN,
fill 5 HEHE PR B R W B L DPDER E O E
R EKEGHTE CGEREE) LoBEIIonT
&, T-VKkoBENCET AEE (BE, 8
VHVEAIEER, TUESTHES), pH
BEEE QHBLURTVAVE), ANy y
ABIURZ 3Ly AOMEEOREERES D
EIHE LR ED SN o7z,
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x5 PR L EEEL OHBHR
OTE-DPDE & (i) | BGE—DPDER G | OTH-—DPDER MREIEE) | 7779 v 7—DPD TOTAL
(KT ©ADPD) (K #DPD)
(Ifg;o) rs=0.852 rs=0.948 rs=0. 850 rs=0.948
ff% rs=0. 928 rs=0.919 rs=0.928 rs=0.915
(/r}fgﬁo) rs=0. 860 rs=0. 866 rs=0. 860 rs=0. 866
(;: 40) rs=0.719 rs=0.743 rs=0.761 rs=0.767
Far) rs=0. 675 rs=0.780 rs=0.675 rs=0.780
&‘?5_’(‘% rs=0.891 rs=0. 802 rs=0.975 rs=0.888
R6 TVKEWREER
HH WX | AFW | KW | EEEE | R | R
pH 7.84 7.39 7.67 7.30 7.46
BE 0.26 0.22 0.18 0.48 0.05
KMnO4TH# & 2.21 2.43 1.91 1.97 1.62
W7TIVEUEE | 58,93 32.06 33.38 31.54 27. 64
5 0.01BLF | 0.01BAF | 0.01BLF | 0. 01BAF | 0.01BLF
Eil 0.018LF | 0.01BAF | 0.01BLF | 0. 01BLF | 0. 01BAF
Gt 0.01BAF | 0.01LAF [ 0.01BLF | 0.02 | 0.01MF
RTERY T A 3.89 2.72 3.61 4.17 2.52
BTN 31.24 13.01 18.03 64.49 18.15
TAMIZA [0.01BLF | 0.02 0.01 0.04 0.11
rAE 12. 64 2.91 6.76 5.31 4.45
VA 0.0LELF | 0.01BLF | 0.01LLF | 0. 01BLF | 0.01BLF
FF 0.01BLF | 0.01BLF | 0.01BLF | 0. 01BLF | 0.01BLF
NH,-N 0.02BLF | 0.02LLF 1 0.02BLF | 0.02LLF | 0.0280F
BEETHEEZRL, pHUSLOEAL @ mg/)

5.% &

REBREE, OTHEL O—FERFH VI L,
¥ 72, DPD¥IDPDE R E & O3 RIFT
HHIEPHBELL. DEoZ rb, #EHK
BEFRMH A EE L L TRABRKE, OTE,
DPDIED &R Z N b DR % + 0 Bl §
TR, BT —VIKOFRBIEF RN
BEE LT HoREANEREELTVWLLER
b s,
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Longitudinal Study on the Progression of Myopia in
Junior and Senior High School Students

Masashi Furuta*’ Kayoko Furuta** Masaru Miyao™®®

*! Department of School Nursing and Health Education, Aichi University of Education
*% Aichi Prefectural college of Nursing and Health
** Graduate School of Polymathematics, Nagoya University

The purpose of this study was to examine the factors regarding the progression of myo-
pia in junior and senior high school students. The ocular refraction of 996 junior and senior
high school students aged 12 to 15 years was measured by an autorefractometer (Tomey
QR-007N) and a 2-year follow—up was carried out. The factors in myopic progression were
obtained from a questionnaire survey and the annual medical examination in their school.
The results obtained were as follows:

1. The progression of myopia in male students was higher in lower grade at the junior high
school than in upper grade, although there was no difference among female junior high
school students in term of grade level.

2. The more severe the myopia was at the time of initial examination, the more it pro-
gressed over the two-year period.

3. There was a significant correlation in male students between myopic progression for 2
years and monthly age, increase in height / weight for 2 years and hours of home study.
The correlation, however, was not significant in female students.

4. In case of male students, multiple logistic analysis showed positive dose-response relations
between myopic change and increase in height and hours of home study. A height in-
crease of 10 or more cm had an 2,8 times odds ratio in comparison with the increase of
2 or less cm. Moreover, 120 hours or more home study had an 2.4 times odds ratio in
comparison with 60 hours or less.

Key words : longitudinal study, myopia, refraction, autorefractometer, junior
and senior high school students
MEWT BB gE, SEM, WM¥H, APV 757 b A—F—, B -H
B
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1. [EUSIC

AR H - SRAEOHBE I 2D A REIR
KELSELTWSE, ERPRETT LES —
LRV AYRERTHELDIZ, BLIEH
TRBHSICL o GREOZBRMEIH b
X9 hoTE. ThbnZ s, B
BOOBBLIVLTFLERFLEY —4, Rk
T ERNOREEE GEKE2RAEE) ITLo
TIRZEHET 2 AT > T b, LA
BAREREHC & 5 &, SEEORIRHEIIL. 0K
DFEOEEZ, HEEATIZ19854F (FBFI604E)
1236.6% T & o 72 7%, 19894 (ERKTT4HE) I©
40.9%, 19984FE (CERI104E) 1250.3% & HEm%
By Cwb, oA vk, 19854 (REFI60
4E) 1251.6%Td o 7255, 19894 (ERLITHE)
1255.8%, 19984F (ERK104F) 1C62.5% &M L
CEMERT TN,

EROFEE & HITIZOWTIE, HL 5%
D|END H2%, BIZERERBEERFZEL
HoTwbEEbATWAEY, 22 LAEREEE,
Bio R v “BE PEETLIEV)
E2HTEERL, BOWLOPDRIFEE (4
BERKBEOTIR, BRI %) o#ENE
WEEHIhoOH A, —F, BEERNTI,
TP OREEELORENEDER I T
5. Goldschmidt®i, 1960/ D 4 ¥ X T,
6 DDOWZES 7 I —JUEROBE D K %
TV, 2EOR30% T EHEIC, FHERREOT
WESEEEE T 2 NMERA 5% % THILL,
Ak EEOHMBRBIIH S BUTTHY, HE
e DB E VRN T 5 2 L3RR O
KIARVEBRRT VS, F721990FEMRIA D,
Zylbermann® 13 E &L EHEKICE ) IMUEFo L
FX NOEROEIEHH180% T, FERD—K
DERICE) BT E LB L TR2. 550
HWETCHoTEHELTHDE, ThHopfll,
ERBEOREOR: LS T Ln A
BT EEMORIBLTWAEY, HERIZBWTY,
72k ZXEREOEROEEH, R HRE
ERITRELERZBIERER, Xlabh
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T BRDBEETHA ).

VDTHER(R F L EF — 2%, 4 X714
PEBMEET A LICE o CEEIETT S
OPITDOWTIEFICHEOBENTE Y, H4E
BAVIIEIED SN TWEY, HENEZAS
IS DEEIEROETICHEE L TnwBE T L
EARTHBRHIZE S LT RnY, NEE
o EA T TR, 800N B RIC LB ARSE
WMREEORERLRIIL B LY, INEETIE,
FLEFY— A2 BALTWABTFRFLES —
LEELR S TV RWEHIIK LETOERH
RO HNT, BEE - BRETEEN 2P
mEHmEIhTWwS. AFEETHE, ToMo%k
BERE LT, RHRE, 7LV, SERE,
RE, MREMEZSEOMESFAEIN TS
A, WIS EROETE OBEEITHSHIC
o TV,

ZOXHIGEROMEE, BHERA»S 1
U EORWHE, &N REOEEDTELN,
WEIBEROREL L UHETICE LT WML
EmbHBTwhawEHREELZS., BEE"Z, &
EoH - BREOEROKE % R LT, ¥
B CcoORNRET— 5 P33R THY,
FORDEREOEROERS 2 D EMEREE)
TETVRWVWERBELTWAS., FERYME, AX
TIAHT T, BRI LT R RIREE
LA, BB ETENNRER RN
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FRETITbNTEERE~ONIGEZHHA L
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BEEZNRE LT, BHOETICOVWT, &1
BHENLBETH AL —PLTFTT P A—F—
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BERZPELNITEIEE L. ZOHE, 2
KBS CTHENIITbL TV A IERICNT 24
g% A LT HRHENIZITY, S5ICETFH
TEFEST2TEREOD B ETOMREE
DTYUTICHET S,
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2. WRBLUFE

WEE, FHRMICH 2 ERIPER - 5%
28 (FE—EBHER) IC1996FE (FRK 8 4F)
51998 FE (PHL104E) F TS L7240 (R
ERBRFICHSE 1E~FEK14E) 1,189%TH
5. DI L, RERKBR (199644 A) OF
RS, BT —PL 7527 P X —
¥ —\Z & BRI % ZT 72 TSR
L7 ZOBETaYY 7 Py XBESL
TwizEi, BIRCEFHDMEELZTIL L VX
OEFURFE D20, F 284 LS HESD
BDT, WHEPSBILA. FAEM DI
R BEEDRE DD - 72D DB I TSR
PO L. ZOMRE, SHNREITINE
R RE D83.8%) Eirolz. HIMHNREDH
ERMREEDSE L W23 1 IR L.
AT EE, BE4BIITbNdEFEORE
BRTICAbYE, T PV MNEEERWABED
B|WBOBEZMAE, F—-P VL7527 b A—%—
(h=RX—/F =P VL7527 FA—%—QR-007
N) ZHWTHENBEIIIRELT -7, A%
FRLAIZ1996%E 4 AT, ZOB1FETLICHES
1TV, 19984F 4 AICHEA KT L7z GEHERRM
W2HEMTHB). BIFTHIEE, FEH56%
WIBDF P LTI XA —=F—%Hn4H
B2 CTiT o7z, MEFEICENRZNOR
WX BMEZRATHYELTY, ThEh
DIWANFIZFE CHEIBOND L /R L
THEZTo7. ELEF— OB ERE
LT, BERUHERE AV, MEROHED
SEMAILTHE. BREWEDTEHITHICO
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B, HEEY IO THAZERT S, 2
OF, FEERF2FICLVUELT D
HEEE, MPESPEERRES 2 THIZEL,
F— T DIIELDEDNRNE I ICEELE. B
XY RIBRZEICERE s MFoHBNEL, £
DEHHzE (REMW %2, EAEZAEThoOMR
DOREFHELL, F—=FVTF 7 P A—F—C
X B RERIE, [BREEITE (Spherefl, B
TSIE : BAED (VA7 —)) ] & THER
¥ (Cylinderf, ATFCHE : BALIID) ] B X
UM G o [ (Axisfl, DUTFAME B
fLix° )] D3 DODIW/ETEEINS., ZhbHD
s, HIRICBI S [BRESME (SE=SE
+0.5XCHETEHE) ] 2K, chz@EAZTE
DRI R TIRIEL L.

—7, BEFF— 50w TIiE, KFE
(4 3E) L FMICERS WA RSN
TR LR EKEXZFHALL 85612,
19964E FF & 19974 S FRICENFR 1 HT
O, HEAFHRRICHETIEBCEAROT ¥
r— bREDTo2. TITIE, FRTEED
HHFHERLEL L, BETOMMIER (B2
EbED), TLVERRLKE, FLES—A
AR, XV arET LN, FIHERE
B LiconT, BE1EBO 1 HOFHEH
) #RELE.

3.6 =R

F 212, REMBROZENHRNEEERT.
WAL OKRFBOE S, F1T62.5%, H2T

73.9%, W13 T79.9% & EFICE I o RE
WHRE R STERIZ, WhOATE—-BHE%

R NREOWERIGR OFE (FED) L5

= Fo2 o3 I | & s

(128%) (13%) (14%%) (15%%) S
B F  163( 24.9) 152( 23.2) 123( 18.8) 217( 33.1) 655 (100. 0)
L F 85( 24.9) 77( 22.6) 74( 21.7) 105( 30.8) 341(100.0)
& B 248( 24.9) 229( 23.0) 197( 19.8) 322( 32.3) 996 (100.0)

) BFEEAE, () A%
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R2  WERIGROFEHRT
A B C D
(1.0BLE) (0.7-0.9) (0.3-0.6) (0.200F)

93( 37.5) 26( 10.5) 40( 16.1) 89( 35.9) 138(100.0)
62( 27.1) 14( 6.1) 47( 20.5) 248( 46.3) 229(100.0)
39( 20.1) 11( 5.7) 33( 17.0) 106( 57.2) 194(100.0)
85( 26.4) 34( 10.6) 65( 20.2) 111( 42.9) 322(100.0)

g 279( 28.1) 85( 8.6) 185( 18.6) 444(44.7) 993(100.0)
x°=32.146 (HHEE © 9) p=0.00019 (RiRzE 3 %)

& &

VLI I

o | @ F B E

1) B, () RE%
F2) BHoHEE, EEORDS BLEWEZEECLL

&3 WERGROWN - FENBITN ERESMEC X 5558

E&ET
®= B E YRR P& REITAR SRR & &
oo 4( 2.5) 45( 27.6) 62( 38.0) 43( 26.4) 9( 5.5) 163(100.0)
B2 2( 1.3) 27( 17.8) 50( 32.9) 54( 35.5) 19( 12.5) 152(100.0)
3 5( 4.1) 18( 14.6) 45( 36.6) 43( 35.0) 12( 9.8 123(100.0)
B o1 1( 0.5) 42( 19. 4) 78( 35.9) 64( 29.5) 32( 14.7) 217(100.0)
& 3 12( 1.8) 132( 20.2) 235( 35.9) 204( 31.1) 72( 11.0) 655 (100. 0)
1°=24.194 (BHE 112) p=0.01914

()
= B’ I # SRR RS TR AR & &
foo1 1( 1.2) 18( 21.2) 36( 42.4) 22( 25.9) 8( 9.4) 85(100.0)
o2 0( 0.0) 13( 16.9) 31( 40.3) 23( 29.9) 10( 13.0) 77 (100.0)
B3 0C 0.0) 12( 16.2) 27( 36.5) 25( 33.8) 10( 13.5) 74(100. 0)
[= 0( 0.0) 25( 23.8) 45( 42.9) 29( 27.6) 6( 5.7) 105 (100. 0)
& &t 1( 0.3) 68( 19.9) 139( 40.8) 99( 29.0) 34( 10.0) 341(100.0)

x=9.769 (EHHE :12) p=0.63625
1) BEEAE () WE%
#2) BEHOMEZ, EEO) LERPLEROESCIHWHOREEEEE L
3) BIHHEOEEIIROED

F=bVT7I7 PA=F=HRTHED S b, SME GRIEHE) &CE (PRI »5, [
WG (SE=S+0.5xC) | #HML,

1. &4 +1.0=SE

2. E# -1.0<SE<+1.0

3. FSEEMHL  -3.0<SE=-1.0

4. PEREEH —6.0<SE=-3.0

5. HRELEH SE<-6.0
DEEIZIVHEL. (S, C, SEQEAL [D (Y475 —])
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FT4 HOEBIFHOBEG GIEBEBE)
B # H #H o=

w W E # 59 AAR RS AR SREEITHR &

A 7( 2.5) 158( 56.6) 98( 35.1) 12( 4.3) 4( 1.4) 279(100.0)

#oB 2( 2.4) 22( 25.9) 54( 63.5) 7( 8.2) 0( 0.0) 85(100. 0)

C 2( 1.1 16( 8.6) 105( 56.8) 55( 29.7) 7( 3.8) 185(100.0)

D 2( 0.5) 4( 0.9 116( 26.1) 227( 51.1) 95( 21.4) 444(100.0)

& & 13(C 1.3) 200( 20.1) 373( 37.6) 301( 30.3) 106( 10.7) 993(100. 0)

22=562.08 (HHIE :12) p=0.00000 (GEM7E34)

EL) #EE A, () A%

E2) HOBIUBINHEOEEIR 2 BLURIICHERLZEBY

1T HEHERTH Y, 19964F B TR FERARMER
I 5 A A 049. 8%1Z T Hh R Y
BWI bR, KT, £33k, FAEME
REDMER] - FEIC R BT HBEEREZRL
To. EREOWEEMGE (SE) 0EDH B, i
BREROBEAVIHEWFOIRZ L LT,
(AR [IEAR] [99E5ER] [hE&EEEE] 98
B o5 BRI Lz, BF TR, (5
BEER] D EoBEEOHED, F1T17.7%,
M2 T80.9%, 3 T8l.4% &L, i
BEEH] DEo#EIEdL L hoTwiz, LaL,
TFTIEHFEILIIRELECEIRON 2
7o. 4, BHHLBERIBRERBREOBFRER
L7zbDTHsb. BROZETIEH A2, #Hh
ERITINCIEIEFE ITH O BE RO ST,
L2 LA (1LLOBLE) oFicd [9EEH]
D EodEH40.8%BH 1, #ITHHB  (0.7-0.9)
LHHAC (0.3-0.6) HFEHRH T MEHR]
DEFPRYVEEND L, T PV NEE
FHOIHEIBREZ T TR, BHOETZEE
T HDIRF5 & % B EEEDRIB S N R
c‘:ttof:.

ZFD720, FAGHAHOETEZRLIZEL L
T, A=V 7527 P A= =X BRI
FAERP ORI [HRESME] A, &5
WINEREMIBETLI LT, HEEDER
BOBTELRABEIITAZEE L. B,
TR 2 [BREEME ] 3~ 4 T A DOEH
FHEZRL, HAEIKE I ERROEIR

WERLRENSE, FO-D5EOGFH T, A
FHT RO [ BRI | 2> 5 RARBRO (3
WG] 2310C, &512 [~ 1] 2237
boE 2EMO EHETE] &L ([-1]
% 0T B DFEROETE EQOHETRYT 729).
B, DERETE] GERDOBREFREFNICE
HTEHDT, EHD) LETOEEVIKE
WhHOEZ, FhFhO@AOATMEE L.
F 5 SR - BAEFUC R 2 RO HETE
(BAL:D (VA 7% =) B#RLA. 20k
£, BF TR, 240FE:EHETEIZ0.829
DTHo7z2%, REREKT 1 THo 2HENF
$1.001DE & b EFTL, FEPELICHE- T
ERETE RS T 2EAEAD N, —FEK
FOFHNEREITEL0. 748D Th o 7248, %
FETLOETEDEZIZEAER LN o 7.
EROEITICONWTIE, b e ORI
WIZEEFT LR TVWOTRWRALEEbR TV,
Fer 3 OWMELHET 72010, RAEBFRRE
DB HBEE S LI, FOHD 2 EHOER
EITEEZBE L (Fe). BRI, drde
DERDESVITHENITE, R EROET
BEbREVWEWILDZE o7, [ER] HOFE
¥ 7%0.631DTH o 2D L, FERED
0.777D, % B3 #1430, 948D, B B AR 2%
1. 018D DR MEFT % A7z,

RIZ, EHOEFTICEETHSERE LT, &
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®E ZENCRL 2 EHOEHENTE BIFHOEL

(BT
GEHEITE
AN ¥ EHEEEE AT
(B47 1 D)
% 1* 539 0.829+0.763
-3 145 1.001x0.762 F=5.116
h2—E1 125 0.874+0.791 (HHEES, 535)
352 113 0.654%0.759 p=0.00170
Bl1-%3 156 0.760x 0,703
(T
FEE + BEEER
A e TR AT
" (847 - D) o
& 1N 225 0.748+0.787
-3 64 0.785+0.766 F=0.767
F2—-E1 62 0. 845+ 0. 899 (HHBES, 221)
F 352 47 0.686+0.774 p=0.51369
Bml1—&E3 52 0. 642 = 0. 650

1) DEEENTE] OFEHIUTO®EY

BEDT— IV T 57 P A—F —dRTEMED I B, SE GREREITE)

ECfE (FARITE) »5, [FRMSME (SE=S+0.5xC)] #HHEL,
DEMETE] = GIERTHOSE - AERBROSE) x (-1)

ELTEREL.

B, AROBITEEA TR [~] TERENLEDT, ABETE, &

HOBETEIRVEEREREFICRD LI~ 1 12T TERLY)

R6 WERBROBITL 2 EHOERETEDOMHR

GERESTE)
A # TREEEEE SEHT
(A7 0 D)
4 & 751 0.812x0.773
(BAtBER OB ) F=7.419
iE o178 0.631%0.719 (BHES, 747)
g OB ;& #0297 0.777%0.770 p=0.00007
o OE E B 206 0.9480.759
WmOE & W70 1.018+0. 837

E1) BIHHEOREEIIR ISR
(=720, ZoaHroil ER] BRRwTH )
E2) NERETE] nE#RIIKS ZR
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K7 WERBROSZENCR 2EHOEE, AEOMME X FE%L B FAFRK
EF
=========== QEAEFRN ===========
<Aﬁ>:%§@%m REOHM KR FLEEE -2 BEURE REREHN
(cm) (kg) (4 (4 4 (5 (4
14162 12.7(4.0)  10.8(4.7) 92(61) 101(58) 55(53) 16 (26) 419 (56)
H2({51) 8.4(42  9.1(9.5) 98 (52) 101(56) 45(46) 12(28) 397 (64)
i3 (123) 4.2(3.2) 5.2(3.7) 74(49) 118(69) 55(57) 15(25) 395 (62)
B 1(216) 2.5(2.0)  3.8(4.5) 72(64) 101 (64) 45(55) 18(31) 392 (60)
(&P
=======z==== QEAFRA s==========
<A&>%§@@m HEOHM iR FLERE - AR ECKEE RIREE
(cm) (kg) (4 (%) (5 &) (%)
F1<84) 4.502.5) 3.7(4.0) 85(62) 94(55) 27(46) 14(41) 402(60)
F2 77 2.6(1.9) 3.4(3.1) 100(60) 90(52) 11(20) 11(23) 406 (57)
374  1.001.6) 1.4(2.6) 93(59) 99(63) 11(30) 8(27) 396 (51)
m1d0n  0.70(0.7) 0.3(2.3) 71(55) 113(78) 12(46) 11(37) 390 (52)

E1) ELHEEERRELE, FRTEEFPGLIHZEEL L, BETOFHRHZRAELLD

E2) FABEESYarETARETED.

F3) BUREIZ, BENRoHEOFNTOEVREME ST

E4) B TeE, () RIRERE

cm, ¥ 2 :160.6cm, 3 :166.3cm, &
1 :168.4cm, ZFixH 1 153.9cm, H2
154.9cm, 3 :156.8cm, & 1 ©157.7ecm T
H Y, 19964 E A FRERTEFTOEETY
ELIFIZR L TH o7, T-FKEIRL, BF
A1 @ 45.0kg, 72 :49.8kg, H 3 : 54.5kg,
B 1 :58.3kg, FWE1 [ 43.9kg, H2
45.6kg, H13 :147.8kg, E1 :149.3kgTDH b,
BFRLEPHELFERLT, XFiEeesd
TWEBIBR SN, RAELZ2EMT, HE
REREOHINE % FWERBROZENICHES L
(R7), AEBRBERFICHELIETD > 2HD
B bEdEML, FEI/ETTLLEDH
MEHA Uz, BEAEGERTE, FRTHRE
DHHFHZHEEL L2, HEIZBIT LY
BMe&RLA (AUKRT). BIEREITESRE
DRDBRRE L, F—ABH OV arzat)
BB KEND - 7z, (SRR IR MG
2 DAEFIZRRL VA, RN EFET

120 0ZEMBOEBLELNE, ZThoD
BHRE 2 EMOERETEOMHBEBERERE L
7o (£8). REMEBRO AR, IHRFLH
FNOREH P SRERET TORBREFELL
bOT, FELDDEOITHBICREL EHRD
EATEOMERRLEPTELLEEL. ZOD
WE, BFCTEARELRAOHEB RO, B
Frb - BRAETIE, AEIHEVITEEROEST
EEATKE WEHEAH B EHFHS L 2o T
ZFTIE, FUROHBEPSREDONIFFET
Bhahrol, ZOMOREDBETIE, BT0O
56, 2HEMOBROMU L AR IEOHES
FoOHN, KEOMYE EEZEDOHBEE
o, EREHEEEEOBETIE, REY
Bz 2 MM L-AEREREL S LIS, B
FBIZBT A ENEFNOEHERTRE L. B
ETOMBERIL, BFOAARETELFRE
RIEOMBEZRL, 7L UHERNIELE D
BOMBEERLZ (BETIER) . ¥—4 (8
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=8 FLERE 2FEHOREETEELOME GEEAED

&1

BARARE BED HED & FLE B I oo fE IR

H #% & v @ » B OB | BOH B BOM
ST —0.158%*  0.146**  0.099* 0.100* —0.073  —0.052  —0.028 0.043
B #%  1.000 —0.774** -0.440** -0.168**  0.013  -—0.041 0.038  —0.167**
HEMU -0.774**  1.000 0.481**  0.136** —0.036 0.010 0.000 0.194""
KB —0.440%*  0.481**  1.000 0.175** —0.078* —0.004 0.038 0.074
MHBAEER]  —0.168**  0.136%*  0.175%*  1.000  —0.227** —0.087* —0.071  —0.086*
TVERE  0.013 -0.03  —0.078% —0.227**  1.000 0.074 0.041  —0.048
L —0.041 0.010 —0.004 —0.087* 0.074 1,000 —0.025  —0.019
WO 0.038 0. 000 0.038  —0.071 0.041  -0.025 1.000 0. 029
FEIEREM  —0.167**  0.194**  0.074  —0.086* =—0.048  —0.019 0.029 1. 000
&)

BAGAREE BED KRED B FLE A B B IR

A o M B oM OB B M
EEST —0.082 —0.012 0. 004 0,016  —0.105 0.035  —0.059  —0.049
A ¥ 1.000  —0.648"* —0.445** —0.092 0.098  —0.149** —0.035 —0.105
FEMUT —0.648%*  1.000 0.512** —0.001  —0.029 0.090 0.103 0.145**
REMY —0.445*F 0.512**  1.000 0.072  —0.095 0.036 0.075 0.127*
EEEER —0.092 —0.001 0.072 1.000  —0.289** —0.139" 0.032  —0.180**
TVER  0.008  —-0.029 —0.095 —0.289**  1.000 0.107 -0.019  —0.027
F—ABE  —0.149**  0.090 0.036  —0.139* 0.107 1.000 0.164%* —0.019
OB ~0.035 0.103 0.075 0.032  —0.019 0.164**  1.000 0.050
MEAREERT  —0.105 0.145%*  0.127* —0.180** —0.027  —0.019 0.050 1.000

E1) DERET] B2 EMOERETENI L (ESBH)

E2) F-AREIE SV 22T ARMEED.

E3) ECERE, BENRoHEORATORDERE ST

H4) % :p<0.05 k3% :p<0.01

Varegt) PECKEHE, EREFIEZERE
HERETEE OBEREEZRO Lh o7,

WL OPOER & EEAURE S N7 BT AR
DERDOETICET 5 BEZ R EHICEHES 2
720z, BFOMGEE (TRTOF—FIZKE
Al wEn=509) %, 2FEMOEHRETE
Ly NERETH] =256 & [WEE] @
=253) W4, DEWRETE] KERAoh5
EEBERFRNEREZAL P ICTHELEMR
W (SERIRAT 4 v 7 HRSH) 247072 (&
9). DERETH] & WEE] o8, @A

ERREOBIFNSE» S TIER] [55EER]
[FREEEEAR | TR o (R3S,
EHR] B aowmroika), TheEh, £6

2R L7z 2 SE O RAEATE L EoER O
HEITER LD 0% DHEMEITE] FHER
BITEZBA LW O% [HERE] L Lol
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R9 EHROEFCHETAEET VAT 4 v 2 ERSH (BFn=509)

POk A4 2RME () — 95%E HHIX B
H T T — i () (BEHEERZE) (FHR, L)
a. 2EMOBENMY 2 7=15.091(p=0.001 % *)
1) 2cmkim 1. 000
2) — 6 cmRi 0.3137 (0.2698) 1.368 (0. 806, 2. 322)
3) 6—10cmkif 0.4005 (0.3045) 1.493 (0.822,2.711)
4) 10cmlE 1.0176 (0.2831) 2.767 % % (1.588, 4. 819)
b. HETOMMEERH 2°=7.836 (p=0.0198%)
1) 605K 1. 000
2) 60— 1204 i 0.1630 (0.2319) 1.177 (0.747,1.854)
3) 12050k 0.8667 (0.3288) 2.379% % (1.249,4.532)
c. BETOF L YEH x2=3.010 (p=0.2220)
1) 705rH:iH 1.000
2) 70—130 ki —0.1778 (0.2103) 0. 837 (0.554, 1. 264)
3) 13048k —~0.4391 (0.2543) 0. 645 (0.392, 1. 061)
d. BETOY — LK 1'=0.824 (p=0.6625)
1) 204K 1. 000
2) 20— 605K ~0.0124 (0.2105) 0.988 (0. 654,1.492)
3) 604BLE -0.2128 (0.2547) 0. 808 (0.491,1.332)
e. HETOERKE 22=1.474 (p=0.4786)
1) 6EELT 1.000
2) 66— 7THFRILT -0.0893 (0.2207) 0.915 (0.593, 1. 410)
3) THEEHEIA 0.2045 (0.2486) 1.227 (0. 754, 1. 997)
f. BHBELZ L 5% 2%=0.259 (p=0.6111)
1) EEmH 1. 000
2) Bex, lEEAELRL 0.1200 (0.2359) 1.127 (0.710,1.790)
g. Y %A x*=0.289 (p=0.5911)
1) fhaail 1.000
2) FnUSOER 0.1310 (0.2439) 1. 140 (0.707,1.838)
GEBD —0.5560 (0. 3446)

1) COFNTIE, HERBROBIIIS, E6IRLZ 2EHOFERHETEN oK
OEFERL D 0% [FEHRETH] (0=256) , FHERETEZBLIRVI 0% [HIBH]
(n=253) &ELTHM LA $oT, RIRLAY Yy X, £40EHOE1HF7FT) —
(R=ZF5 4 ) LT, EHEBITE] KA 22 ES 5052 R L3O TH 5.
%8B, REMBRCERTH-2ERZ, SWroBRALA.

E2) F—2aBHEICE S a rETLEREZET.

E3) # I p<0.05 % !p<0.01
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Physical Growth of Mentally Retarded School Children

Kojiro Ishii

Laboratory of Human Performance & Fitness, Graduate School of Education, Hokkaido University

The standing height, body weight and BMI of 2, 229 mentally retarded school children
(1, 405 boys and 824 girls) from first grade of elementary school to the final grade of high
school were measured and compared with those of school children without mental retarda-
tion (MR). The following results were obtained.

The mean standing height of boys with MR was significantly lower than that of boys
without MR (control group) at each school grade. The mean body weight of the boy MR
group was significantly lower than that of the boy control group in the first two grades of
elementary school. From the third grade of elementary school, there was almost no differ-
ence between the two boy groups, but the mean body weight of the boy MR group again
became significantly lower than that of the control group from the second grade of junior
high school to the first grade of senior high school, and again no difference was found be-
tween body weights in the two groups in the last two grades of senior high school. No dif-
ference was observed between the mean BMI in the two groups from the first grade of ele-
mentary school to the second grade of senior high school, but the mean BMI in the boy MR
group was significantly higher than that in the control group in the final grade of senior
high school.

The mean standing height of the girl MR group was also significantly lower than that of
the girl control group at each school grade. The mean body weight was significantly lower
in the girl MR group than in the girl control group until the first grade of junior high school,
but no significant difference was found from the second grade of junior high school. The
trend in the differences in BMI was the reverse to that in body weight: no differences were
found between mean BMI in the two girl groups until the first grade of junior high school,
but the mean BMI of the girl MR group was significantly higher than that of the control girl
group from the second grade of junior high school

Histograms of mean BMI at each school grade in both the boy and girl MR groups
showed a larger distribution with progression of school grade and showed severe obesity in
some children for whom severe obesity had been considered when they were in the first
two grades of elementary school. In the third grade of senior high school, 13.8% of the boys
and 18.2% of the girls in the MR group were judged to be obese according to the former
BMI criterion (=26.4) and 20.1% of the boys and 26.3% of the girls in the MR group
were judged to be obese according to the new BMI criterion (=25).



B MRERE - EHOFEREFICHT HME

305

Key words . mental retardation, school children, standing height, body weight,

body mass index

mpkEE, JBE - &M, BE, AHE, body massindex

I. EL®IC
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BEFFVEEW. FRREICR > TEBRERTE
72 # 4 (International Association for the
Study of Obesity: IASO) ¥BMI (body mass in-
dex) Z/NEREOM— L EEEICIT A
EERZELTBYY, SBEDLAFEIIBVRTD
BMIUZED v 7z/NRIEEE O 23T L 5 1T HE

PR & .

Z AT, MRERE - A0 HE,
RE, BLUBMIZZER, HHNCHE 22
5T EICE YV RIEOMREOHRIEDERELH S
ML, BRI L 7R & et 5
ZEERHEME L.

n.75 &

xFRISHEZER T OBE 0% b -k
BB T 5 I8E - A ONEL1E~S
SE (FERCUT, BEHCE—73) 34),
BF1405%, KTF84%DFEI229%4TH S (MR
JRARE).

REEBIZEE, hE, BIUBELAEN
LEMSNABMI (RE/ &K (kg/m)) TH
. 2B, TNOLOEHXFEEK S EEDEEC
EiE SN -EESHOWEREL VEORED
DTHAH. 7z, BMUZ & R0 %1,
HAREMHSE SO HERE BMI: 26,480 F)W &
Prad BMI: 25l B)YoOfME®2 AT, &
EBOBEFVWTI + B LB ENLESE
3 ER CRERICHR) ICEBLZ.

avha—LEEE LT, KERFOELEE R
BREOBHEICEDRERORE - £ (M
14E~BHK ), BT842%, LT961% DE
1803% % L, MRIBE AAOEE #WEL

#1 MREEEBIUzVMo-VEOAK
M1 N2 N3 N4 N5 N6 1 2 3 Bl B2 ®m3 & &t
B¥ 58 61 72 68 69 64 120 107 127 235 200 224 1,405
MR IR #ZF 235 31 38 39 33 42 59 90 69 115 148 137 824
) 81 92 110 107 102 106 179 197 196 350 348 361 2,229
BF 43 43 36 42 42 45 66 64 64 125 130 142 842
o bE— KT 40 39 41 40 39 41 64 63 60 168 175 191 961
B 83 8 77 82 81 8 130 127 124 293 305 333 1,803
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oo BB, Zoary bu—VEHEOHERERILE
B9 EEOERIZER S NEEBH L 01572,
FICMREBHBIUCa Y b u—VEEOAED
HERER L2,
ZREBEHO 2 HHOREICHEL TE, FR
EWLD 2BOFEIELVWERETE D 5EA
IZi3Student’s t-testZ vy, 2 HOSEIE
LW RETE R WIEAIIWelch’s t-testz JH
Wiz, TRTOFEAEEL 5 % THRE L7,

m#% =R
1. &k, A&, BMIOEE (MRTE, OV
bO—JUEE) HER

K2R TFORFEIBITLHE, hE,
BMIZR L7, BEEEHEL SMREESE
BICEMER L, RERNERS (B DT,
NEIBITIE—§ 5) ORFEL (M1~ 34F)
WMREH A ZRIREZ RTEINCSH - 7.
ZFO#H—8, FEZEIRLLLRDN, w2~
SWMIELECHUOMRERES A BICEMEZ AT
XY, BEW2~ IEETIIHEETEN R
HHNRDP o7z, BMUI/INE 1 ~EE5EE 2 4
FCRAREFTRD ONLZVN, BERIET
EMREEN IV bu— L BEL D EBICEHE
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RL7z
RINCWHELTFOLXFEIIBITLHE, KE,
BMIZR L7, ZFIZBWTH BEIIEHEL
OMRIEHPSHBECEKMZR L 2. REIZ S
1 F TIEMREEEA BICEEE R 3@
HHA, PR EDREITEREICEELEIED
LR holz. BMUIAE & HOMHEM %R L.
ThbbhE 1 FECEBEEMICEN DO
vy, a2 SEDREIIMRIBE A BICEME
ERT LI R

L BMRIEEHOBLILICEHEE24E L 34ED
FBRICEIFEENZDLREWI LD, BS
WIEABICREEOREMFIZTSS b—L2
Tpofz L HWE L7z,

2. MREEOZREEHEOBMIOE A RIS Ly
B 1B FMRER O ZH#EFOBMIO & X
NI AER LT, FEPELIC LR TH
AHIER BEENZ3H 505, NEFEMEEEOED
LI TICE LV E FREINLIBEOHFED
Hoohb, T TREEORERE LY
BransBE - ARDZFEFEICRD LN, MR
BEOMEICIIEAZTE LIHFET LI &N
TR E -,

K 2 \CFMRIEHE DK ZEGOBMIO & A

F®2 WH MREEBLIUCaY o—-H) BFOSKEEOBITLHE, 4F&E, BMI

" BE(cm) #HRE (kg) BMI(kg/m?

- MRE zarvbho-n P MRIE zavbu—p D MRIE aviro—-n D

NEE 114.4%5.8 122.6%5.0 <0.001 21.5%5.1  24,2+4.7 <0.01 16.3%2.7  16.0x2.1 ns.
2 119.5%8.9 127.2%5.9 <0.001 24.2%7.5  26.8%5.5 <0.05 16.7%3.0  16.4z2.4 ns.
3 124.2+8.3 132.5%+4.3 <0.001 26.8+6.0  31.8%6.3 <0.001 17.2%2.8  16.7+3.0 ns.
4 129.1%8.9 137.3%5.2 <0.001 29.8%8.8  32.4%6.9 ns. 17.7x3.7 17.1%£2.8 ns
5 133.5%5.9 142.4%6.8 <0.001 33.2=10.6 36.9%9.0 ns.  18.3%4.5 18.0x3.1 ns.
6 139.7+13.2 146.6%8.3 <0.001 37.1+12.3 39.9%89 ns  185%3.6 18.1%2.7 ns.

] 140.9+11.4 153.1%8.8 <0.001 45.0%13.2 46.1+9.9 ns  20.0%4.3  19.5%3.1 ns.
2 153.2%11.0 161.0%7.4 <0.001 47.4%13.5 52.7%12.4 <0.05 20.0%4.3  20.1%3.4 ns.
3 158.6*10.5 166.9%5,3 <0.001 51.5+13.2 55.0+10.1 <0.05 20.3%3.9  20.6*3.4 ns.

Bkl 160.4%9.9 169.6%6,2 <0.001 53.3%13.1 56.8%7.1 <0.01 20.5%x4.3  20.8*1.8 ns
2 164.1%9.6 169.6=6.1 <0.001 58.2%15.1 58.8%6.7 ns  2L.5*4.6  20.9%1.6 ns
3 163.9%9.8 170.7%5.5 <0.001 58.6+13.1 59.2%5.8 ns.  21.8%4.3  21.0+1.5 <0.05

mean+S.D, p I MRIBH & 0¥ b U — VBB OAFEZEME, ns. | not significant



A MEEEIRE - D S EREEICH T 2R

307

%3 W (MREBBIUCoYMO—VE) RTFOKFEOBTAEE, 4KF, BMI
. & E (cm) HE (kg) BMI(kg/m?
M MRIE aviro—n ) MRIE avio-—n p MRIE aviru—-u D
N 110.5%6.9  121.1%5.0 <0.001 19.3%3.6 22.7£3.3 <0.001 15.8%2.4 15.8+1.5 ns.
2 114.0%9.3 128.1%5.9 <0.001 21.0%5.5 27.7+£4.9 <0.001 15.9%2.7 16.8+2.4 ns.
3 120.4%10.8 131.9%4.3 <0.001 24.4%8.2 28.7+£5.3 <0.01 16.4%x3.1 16.3£2.1 ns.
4 127.6+9.7 137.1+5.2 <0.001 28.5%8.1 31.8%6.4 <0.05 17.2%3.2 17.0%£2.3  ns.
5 131.8+10.1 143.8=6.8 <0.001 32.5%9.5 36.9+6.8 <0.05 18.5%=4.0 17.7+2.5  ns.
6 134.5£9.0 148.1+8.3 <0.001 34.2%9.7 39.4%6.6 <0.01 18.6%3.6 17.8+2.2 ns.
PR3z ] 141.9%=10.4 152.5+8.8 <0.001 39.1%10.6 44.0%6.4 <0.01 19.1+3.8 18.8+2.3 ns.
2 148.0x9.1 156.6%7.4 <0.001 46.2+12.6 48.6x7.2 ns.  20.9%4.5 19.7+2.5 <0.05
3 148.5%7.8 157.9%5.3 <0.001 46.6=x11.7 49.8%6.2 ns.  21.1x4.5 19.9x2.2 <0.05
B 1 149.1%8.8 157.6%4.9 <0.001 49.0%10.9 49.9*5.4 ns.  22.2%4.2 20.0%1.7 <0.001
2 151.7£9.0 158.0%5.0 <0.001 51.6%12.6 50.6x4.6 ns  22.4%4.8 20.2x1.6 <0.001
3 150.4%8.7 158.2x4.4 <0.001 51.4%12.6 51.7%5.0 ns =~ 22.6+4.6 20.6+1.7 <0.001

mean+SD, p I MRIE# L o ¥ b O — VB OAFEZERE, ns. | not significant

) 15—
10 -

B e 1B
7 T T T T T T
10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

) 15

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

B1 BFMREFEOZZEFMOBMIOLX M7T A

NI ARR L. BT FBRICEESEDIC
L7228 o THREDIE BB DH Y, o
ANEDBEFRETH - 7.

T BESEER 3 ERFICBMIC X b R & HE S
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L LEREIZ DWW TR BITIIgE & B 5 Hm %
ATELITH 5.

Bl 2 T FMRIERED /NS 4 ~rhe 1 4R,
BIUBEH 2 EDBEoKETIZaY fu—
HLOBMIZAEZILRL, BEITARIEVD
Wb oTRBEORENERNTHL I &
ERLTWD., BEEH 3 ERICIEBMITAEIC
BEERLTVWDLI DD, BEHIERDOH
FMRIEG T ¥ bu— B, BEERIC
HLEMEEZONS. LBhE2 ~EEE1
EROKETIII Y Fa— VEDSEZICEEY
RLTWS, ZOBHIZEERIIBNTIEIR
BRICHEZ BT, oy b a— VBT
BYERVE VORI ) HARSHEALAE
ML EdEZLNS. ThbBMRE
BEOSRRATBERTHWLLD, HRABDOED
REICKBLEREEEbNS. BT

ASINER & I 5 BRI SHHRE Tld e VA, SERATHE
32 EMREDET GMML, WHEMICAS
HIR%Z T2 LRI R 722 EMHMES R
TBY (BRI S VEE, BLVWED
559 %E)Y, BT OBLENS k5L
BHICARBLEEEE, £ L CEREEYH
FETHZENEFLWEREDNRS.
ZLFMRIBEHEOKE IR SEAEDED >~ b
O VL ORICEEERRL, BT LR
HFEVEBECECCLP2D S TRBECKE
DHEMTHE I LERL T, PEEDK
I FMRIBD Z RS LT 5 & #F
ZAoNB T Ehe, TWHKRIVE YO ENERE
W22, BIEOEBEBPELRLTRoTwDY
D EEDLNBY, [WOEDownEERED & % 3t
RIZLIBBETH D H, LT O/NEERSFET
FIEEP A LR RROBRE R TENS L,
EMPEL AL EBITEHEIEZ LTI,
WELTWS, FABEIL5REU EoMR
B TERETFEBTF LY BEREHIRERET
HBHERNTBY, HELAINVF-FHETFLDY
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T, BFMRECRBMOEHFHEE
WA T, ZREBIICIEm T O R E#H L
HIENZEILBEEOIHICEDLRS.
EmEZ W TMREDRAEZ T R o 12T
EHIO DB L IE, BEROMMEES
BB (BEAEDI20%L ) WHE
i, BF11.54%, TF14.14%CTHhH 5. bHE
O—RAEEROEFHIHEMICIMEL 2T
ELORIEEPSTEVWDRTENY, L
HH I Z20ELSHVOBICIREOBEEIZ2~ 3
ML T 5™, KT TOMRE O E LS
EH 3 EROBMITHT 2o TW A D Bz kb
BT E RV, FELERD % BREH I
BAEEMIELLIICELL TR,
W EHIOOFTEDE X H MRYE o JE i i3 880
LCWAB RS 5.
HAREMPSoHE®E (BMI: 26.420 )™
2k, HEICARTT 518 L LOMRE DB
WERFEL-EESVORE T, B H
EN/MREIZHMI2.1%, H27.4%TH -
7. AWFEOESE 3 EROBMIE KT 5 &,
B3, Bt eigins, dL
CIHFASICHRT S L ICRZT Shbolcst
L, ZTEHLPEMLTwA L5 IcEbR
5. W TH Y, BELEHIRERLZE
P OFEFATT BT L TE RV, LFMRIE
@) EAEHoREONLEB DS, o
MR L TWB D EREBENS.
MREBEEOFIEIZE LWVEAZD RO b
BT, EFOURBITHEICBWTHERBL
7259 MRE(B) OB TH S BWM L hEE
ELFELTHwALLDEEbN S, ZoOMIC
TRME GEMEM) EHMAEEL TWD Z %
ZAON5A, MMEELEO KM GEREME) T
LTI, BERTEHR ERKPHICEEZHD
AR MBS, cretinismZz & 0D PY 4 AR i,
Prader-WillBEBEE: 4z & O EH oMz 38
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IR DML RSB ERTSH L. Ll
TSHBMIZE VW CMRIB EEFE RO L 21T
7 o 7:Murphy 52 O 38 T 1d, MRE KA
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310

&, Bk d, FESELIC LD > THA

BIEA BRI 5 A, INFEREEEOED

LITIELVERE FEINLIMRIEDOEF

LR LNz, BHELR 3 FERICHEG &HE

SN-MREEZ, HE#E (BMI: 26.40 1)

TIBF4%13.8%, LTFH%18.2%THY, ¥

FH#E (2500 F) TRHEF2%520.1%, KF

26.3% T o7z,

P oHEEEIMRIED R FfE R
LOEBEEL EFEE, TLCESTELHT
$T5I LA, ZF TR RERI I
WEBTLZEPVLETHAHILERRL T
LynEEbihs.

VI. X R

1) BFE B TES TRMERRA O RER
B, CFE, BIR, REREEYO#ELKY,

118-126, Wi & REHL, R, 1992

2) WEA | FEAE e & R, RBuRhiaEe

12 1 13111316, 1997

3) Stark, O. Atkins, E, Wolff, O. H, Douglas, J.
W.. Longitudinal study of obesity in the Na-
tional Survey of Health and Development, Br.
Med. J. (Clin. Res. Ed.), 283: 13-17, 1981

4) REWE  DROEE, NEEE, 121065~
1069, 1989

5) MIET, REBE, BHEE HE— /b
BRSBTS, FI3EHAREHEELE

50-52, 1993

6) WM : FHERE RO BRI EL BH - 2
B B9, R KEHE R RET,
31:165-176, 1984

7) ERE—, EHBE BEMEFRICBILE
M OERE, REORSE, 27 1504508, 1985
8) FHMEXLT, REFR  HHEH B =%
HERIC BT AR OER, BREREHTF
FHEEIRAFVREMALE, 14 125-133,

1990

9) TR =, HIUETF bIFEICBU 2 HEHE
PR RE  AROBRBHHRERICONVT,

EHMKFREFTAEHES 18, 43 95-101,

ERARREIIGE  Jpn J School Health 42 5 2000

1991

10) HAE=S, LILET  BMERRE L ER—E
R & R ABHEHIZOWT—, BRKFEHEE
SRR A4 1 45, 44 1 149-158, 1992

11) Takeuchi, E.: Incidence of obesity among
school children with mental retardation in Ja-
pan, Am. J. Ment. Retard., 99: 283-288, 1994

12) AARERSE JASSO= o — A (&#), M
WgE, 4 [ 333-336, 1998

13) HhHHME @ AT ORI EE L EHEOBRT, 512
B H AR ERF0E, 33-35, 1991

14) HARPEHRES  JASSO= 2 — A (&), B
Bge, 5 :226, 1999

15) MERE, AOBF, #HE, WHEE,
PREET  BERREREOMBNEE, b
WBOREM & HRE, 3 247-251, 1963

16) EAEEE, HEIFHE BB Ro BRI
B HRETHEEMBOIE, REORE, 18
577-582, 1976

17) SRR BRAORE & 53E, BAE),
HARAND D & 7E—ERE - BET— ¥ %—, 26-56,
PEEE, W, 1996

18) MEEA I HRICEETIENEREE@ D
EEEE B, RBRKELEFFTLES I,
30 1 347-356, 1987

19) AHEH  @EOMBEIL 2D 220H5FED
DB, MW, 5 03, 1999

20) MHEGH  FELLORME, EF VIV VY
v, 19 821-825, 1999

21) HIEFTER, FHES, HHIRHE, BAE,
BTEH MR - MBI APTT 5 M REE 2 O 06 Bf
B X U'Body Mass Index, HEMAT5E, 6 . 49~
54, 2000

22) Murphy, CM, Allison, DB, Babbitt, RL,
Ptterson, HI1.. Adiposity in children: is mental
retardation a critical variable 7, Int. J. Obes., 16:
633638, 1992

23) Rimmer, J.H, Braddock, D., Fujiura, G Preva-
lence of obesity in adults with mental retarda-
tion: implications for health promotion and dis-
ease prevention, Ment. Retard, 31: 105-110,



A MNRERE - £ROSERETRICHT HME 311

1993 (% 00. 4. 5 ¥ 00. 8. 29)
24) ARES  HMEEL b OANZEKALNS S @5 T060-0811 #LIRFATILXALI1S&E 7 TH

REGER L a0, HEER), F"ESha JeiEERFEREREFT IR (B

—HEED NFEORBERE,H—, 2-8, H

AP EEEAEE, 30T 1998



SERARERFSE  Jpn J School Health 42 ; 2000 ; 312 - 319

=]

HERIZB T 2 REFEFOHIR L FE

— IR (209 B Bk H—

i

\ox O H XK B K

H 22—

HAfRERE

The Present Situations and the Problems of Health Co-ordinators
at the Junior High School
—From a Survey on the Consciousness to the Work—

Akio Ishikawa Jiro Izutsu Eiichiro Yoshida

Nippon Sport Science University

The aim of this study was to examine the role of the health co—ordinators in schools. For
this purpose, several questionnaires were carried on them. The conclusions of this study

were showed as follows.

More than 70% of the health co-ordinators were ‘Yogokyoyus' and/or ‘physical educa-
tion teachers’, those were public health related subjects in Japanese high school. This result
was showed that health co—ordinators should be selected whether they have experiences

and knowledge about health and physical education.
Health co—-ordinators should make an annual teaching plan of health to promote fruitful

activities of school health.

In the future, it was hoped for the health co-ordinators to pursue their work and have

high responsibility for their activity.

Key words . health co—ordinator, junior high school, consciousness to the work,

present situation and problem
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