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Relationship between Physical Activity and Arteriosclerosis
Promoting Factors in Elementary School Children

Naoyuki Kurokawa*! Hideaki Komiya*?
Takahiro Usami*® Keiichirou Saiki **

*'Graduate course of Education, Utsunomiya University
*2F, aculty of Education, Utsunomiya University
”Department of Public Health, Dokkyou University School of Medicine
**Oita University of Nursing and Health Sciences

The purpose of this study is to investigate the effects of habitual physical activity levels on
arteriosclerosis promoting factors including obesity, high blood pressure, hyperlipidemia and
hyperglycemia. The total of 335 elementary school children (boys:178, girls:157), from the fourth
(age, 10 years) to sixth grade(age, 12years), participated as subjects.

Data were analyzed for physical examinations, blood test, and step rates measured for three days
using pedometer. Subjects were also classified into three groups based on step rates (lower than
mean— 1 SD, within mean= 1 SD, higher than mean+ 1SD).

The results were as follows:

Risk factors were observed for eighty-eight pupils (26.3%). Obesity was recognized for forty-
four pupils (13.1%) in both sexes. Individual mean values of step rates ranged from about 6,200
steps to 36,000 steps per day by pedometer. This range was due to bring about by schooling attending
distance, physical education class and extracurricular sport activities. A group of higher step rates
showed the lower level of obesity index, systolic blood pressure, triglyceride and Al (Arterio-
sclerosis index) as well as the higher level of HDL-cholesterol.

These results indicate that there is a close relationship between physical activity levels and
arteriosclerosis promoting factors even in elementary school children. Furthermore, it is suggested
that children should have more plenty of physical activity from the view point of preventive
medicine, and there will be necessity for the school to compose comprehensive health and
physical education program which always provide and promote physical activity.

Key words : school children, physical activity, arteriosclerosis promoting
factors, physical education class, extracurricular sport activities
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EZIBOWTLHFEET LI EHFERBLTIHELC
HEXNTVEI ZhSBRFE(LEERORE
EEEE Lo TOAEREATFORET#ET S
FT o F Y TRHBEOFENTERE S NP0
PoDOBRHMEOLEEDETh w5, i,
INFE TORFWHERED SWRERERD
BRI ES R ATSEOAEEFTEI R
L, ChEHF-TNTYADENTEED
TR0 BE 72 B DA 2 EBABIIRTE L4
REOTFHPREICKER 72563 2 LAHE
ENTWBE? L ICHED BHREEE & 158
BREBOBBRTHE, FEEELIRICLLB
BTHEREHEOLVWL DI EIE, BERY
HEABSICRTFREEERL, Zho0fEkE
FLOMICEOHBBERPRED LN TSI
LaL, BELGRICHEEDRLERETFL
DR RS LB % {979 4 OCHE
BROTHENTIX, ERANDEFZERLTIEE

& ORIEMEIZ OV TIRE LRI A b e o,
FRRGERBIRETHIEPM/TRVE
ME, SiEM, SnEEOCERRET & FRER
TOHWRFEEOERELZSITL, KFRE,
EEHEPBIRECERBORBREFICRIZTE
BlIowTE 207z,

. SAEFHZE

1. &g, S&RIERCHRELNMN
FREEIHAREERTOM®X (FHEN) @
SINERICHFEETSH4, 5, 64FE433BL (B
R178%, ®IRIS7THR) &G L L, HERHIR
UM A LR E L R 5 E 4 IS, HTEHR
ExFHS5E6 BICERLL (K1), 2BH
BICHRZE - MED B EE L A% & UITEH
BBL, REzBoN-BOoREHHEL L.
2. HEHERUFE

FERERHHE R EBEDIELITY, b
DE»HBMI (FE,/ HE'X100) XKD,
BRI, PR 2 EEERRERET O -
E£WT - BRINEFHSELEEREL LTER
L7, MEAEEREE, 2LV RA70-0

=1 HEROSHEFHERT 1 HOFYETE (M=%SD)
HH 4 544 6 fE4: LEM p B
R 57 61 60
(n) 50 59 48
gE 1325+ 50 138.7+ 56 1459+ 8.2 <0.01
{cm) 1325+ 6.2 1394+ 74 1446+ 6.7 <0.01
*hE 209+ 54 36.8+ 86 380+ 8.1 <0.01
(kg) 307+ 67 36.1+ 80 394+ 83 <0.01
ik 100.6+11.2 107.9+174 96.5+13.9** <0.01
(%) 103.5+14.8 106.2+174 104.9+16.7 NS
BMI 170+ 22 19.0+ 34 177+ 2.7 <0.01
173+ 28 184+ 31 18.7+ 3.0 <0.01
HITR 21616+5385* 18870 £4639** 19779+4142* <0.01
(&) 16504 +4166 14758 +3090 164263817 <0.05
LB BR, TE R, * i p<005, ** i p<0.01l (BH)
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(TC), BILEYREHILVAFu— )V (HDL),
PRl (TG) RUTIEE (Glu) @4 EHE O
MEBESEIL SNTWS (B) HiRkERE
BWHEBEERICKBELZ. T, BIRELER
(AD) 2THENRTVERORXEHVWTERHL
72. Al=(TC-HDLYHDL

BRILE 3 /MR E S FRET 9 BEA 5 10K DI
Tolzh, HAREFPBREHATHLZLEZERL,
BEOEHEBRMIZEOHEZROFME L.
D7D TG < Glu PEEEXZRT I ENELS
NaHs, Zo2EECHEL CEELOENRE
* VWA BRI TEH - FROME 2 T-
72, 2B, SEIZ TG #341mg,/dl LLED 6 A
(BR2A, R4AN) 25HOHED»SKRI
L7=. [MEiE Riva Rocci BloKEMIFEE % H
W, FREEECERLTY Y=y b (85mmX
325mm, 105mmX405mm, 140mmX480mn) % HHE
BIRLBE L. BOBOREY & o721k, &
B CHERBIR, SHEZEICI DEEL,
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Swan DEEISPRAMESE U, 558 % &N
EE L7, 7, NBHEELBRHEEZRL
7RISR L TS B oRE R, BENEEIT
WEWEZRIEEE Lz, ThSBEE, ME,
MEREEIIOWTIES D WA KR LR
#EEASKS, 1HBULIIRERRSZDS
nr-REEEHBE L.
SHEEERECTEREL) B FA—-F —
(EC-500 : LMEBFETET S £ H T, #IR
POBREFTE IHOETEEL, 3 HEOE
BREZITY, BAZT L] BOFEEYETE
EH LA FARRBICEIERTESHEEKTEARL,
REHOKE, KEREXPTEHOFEERTZ
DOMOBENFE 2 AEL, 1 HEZREERED HHEK
FEE T (BREEITE), ERIEH,HIFHE
HTEHIT (EREBTORITE), BERT
B O RERE T (RREOHTR), BRERHD
LHEE TURERDEITRE) D 4 DDRRTFIC
ST BITEOSEE, &FE - HUHNOTFY

2 BEENIAERETNEMS (M+SD)
HH 454 544 6 fELE SR p {E

A E 1005+ 84 98.0% 9.4** 105.9+10.7 <0.01

(mnHg) 100.6+10.6 103.4+115 106.6%£116 <0.05
FB/MIE 456+ 88 448+ 98 48.3%+10.0 NS
(mmHg) 451+122 466115 498+ 9.8 NS
BalL AFa—) 162.9423.0 164.2+240 162.4+23.8 NS
(mg/d1) 164.9425.1 168.9+27.6 160.6:20.5 NS
HDLIVAFT—N 64.8+10.2 6454135 65.0+15.0* NS
(mg/d1) 63.3+134 61.4--12.3 50.1+125 NS
PR RS 754+38.1* 87.9+46.6 79.5+42.0 NS
(mg/d1) 859388 93.6+56.2 92.7£51.7 NS
Al 16+ 04 1.6+ 06 16+ 0.5 NS
17+ 05 1.8+ 07 18+ 06 NS
Glu 977+ 74** 958+ 69 95.7+ 7.7 NS

(mg/d1) 923+ 76 94.7+ 64 959+ 55 <0.05

EEIBR, TE:IXRE

* 5 p<005, ** 1 p<0.01 (BLR)



ZED> . RBEOFFEDHE L HRELRERT & OB#EEICOWT 311

fE (M) LIZEARESD) 25, S EE (OM+SD),
E@mE M=SD), vl (KM-SD) » 3#
AL
3. feEtE

MECIZ2HEBOEZEORE (T-test) R U~
TERBOSESTE B, AEKEZ 1 %RV
5%& L7z,

0. % g

1. JEREMEMSEICDWT
BRIABEELTREDL, REOEITEED
I, F DOFHE I IMER AT 5 72(p<0.01).
F 7z, BIBIZAERE £ BMIE, IRIZBMIICE
BEOEMER A SRz (p<0.01). X5,
INLDBIELFEJAD L, 6ELEDOIL
WEIHENLALN, ZOFHMEITHEEICHL

ZRICEWERENERD Hh (p<0.01) (F1).

2. WEWEMIIONT

BAMEE LROGITZEDEITE L B
FOFEEIZHEMOBERE % & 724% (p<0.05~
0.01), ZhZFhOREMEPHEBEOTFHMEIL,
BRBESTRTEFHBNTH 7. T/,
INLDEEEETRDLE, 4EEDGE 6 F4E

DOHDLOFHEIZE BIZE < (p<0.05~0.01),
4EEDTG, SELEDFEKME, 6ELEDAI
RERBCELZBICBWEIAAL A (p<
0.05~0.01) (%&2).
3. BRREEICOVT
RALEEY AW CEEERBEOREL T2
R, 266% (BIR40A, IB4ON) DR
/B, ChoEERRPRETLEERETD
WER%Z &5 &, E#A13.5% (BIEIOA, KB
26N), BIEA0.3% (ZIE1AN), BHiLEI

C39% (BR6A, LRTA), BELOANTCH

69% (BIRI1IA, LRI2ZA), TGH6.7%(E R
LA, TRILAE, BEELREEE LS
HEZFHE SN (KR3).
4. FHHFITERIZOWT
SHHEOHETERE,OCEOLNL 1 HOFY
BITRD ) bR/MEITEIZE R T6,200%, &
IBT7415%, BASFTRITIEIET33,730%, &
BT36,13228TH Y, INLDEHTHZH1
WRL7, FBERCALE, B b 44
HEOFGEITENRSGE L, RWT6ELE, §
FHEDIEL 2->THY (p<0.05~001), BRED
FRBETREILIBOZNEREEL LEEICL

R3 PHALEEL BB OREHBEE

BAEEE - il B (=178) ZI] (n=157) £4F (n=335)
R = +20% 19 (10.7) 26 (16.6) 45 (13.5)
AL E = 135mHg 0 (0.0) 1 (06) 1 (03)
B/MILE 2 80mHg 0 (0.0) 0 (0.0) 0 (0.0)
Glu = 110mg/d] 6 (3.4) 7 (45) 13 (39)
TC 2 200mg/dl 11 (6.2) 12 (76) 23 (6.9)
HDL < 40mg/dl 3 (L7 6 (3.8) 9 27
TG = 160mg/dl 11 (6.3) 11 (7.2) 22 (6.7)
AIZ30 2 (11) 7 (45) 9 @27
#EY Zr 21HE 40 (226) 49 (31.2) 89 (26.6)

() RiE%
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-7z (p<0.05~001) &1). XkiZ, 1A®
FITE L B, SREER, W%, R
LABILTHB L, BEDSBKE TH3I70+
1,670%%, WA TEEH5,640£2,0008, HERHEHS
6,382+2,990%, REM, OB THZ,176+
225515 Thotz. £ 1 HOFEYHTELHE
ERELHEHOEENICEHEL CAD L,
[EEEIOAE D | OFHETENRDEL
22415+6,0174T, R\ T [HREHE - MIEH
A H21,850£5,19748, [HREREOAF Y |
H17,110£5,725%, [hEFE - MFE L E
L] #%15,750+4,9604 T, N5 4 SR OF
HHRTRECIEERENALNL (p<0.01).
F7:1 HOFEYHRTR EERBORITE L OB
i, BIETr=0.504, %BTr=0.5000IF4
BEAEE SN (p<0.001) (K2).
5. HITEEMREMBIIOVT
FITROLE L 24 - U OFHME L IZkR
Ehb, HVRE (OMESD), ¥@EH (MESD),
PhndE (KMESD) IXHTTHEREELD
BLhiERADE, BME, BMUIBIRE &
BOLEVEIIEZOFHEIENMERS A SR
72 (BB, BMI, p<0.05). ¥/-MFEEIZRR
DOBEKMET, BEIZLBOTGHE, BRENTC

ET, BITEOSVEEZ L FOFHEICETO
EEAEBE SN, HDLOFYEILRTEDD
TR LSVWRILEHEOENS B LR E D
gEhbh, BEREOANID, HITEDOLZVEEICH
LA WHOPHEICESERAPEE SN
(B, Al p<001l) (FE4).

v, & =

IhET, B GEBERLRNIERBEOLE
LEREFCHLBMME, SN, BmEsix
BA»S DEERBE SN TEL LML AE
EEIE, 2 THEEFOIKILICE DR, &
WO/ - LB REBEOREEICHED L ERETF
DAY, FHEPORE - £FICIBR NS
ZEDNHREEINTWS D BLILBREBIEOR
BIEREREBROM LGRET & A2 K
h, ZOFE - BREOWED O BFEESOEEM
MIEH SN T DA, BEABICBTZEBED
BREEE & ERERREBORREF & OE
HEELPICLZERED TR W19 K
Bzeid, FRAFBCBITABEOSKEHEY
BERECHEHORTE, LILEL, MWE -
MERfEEE L OEEEIZOVWTHRETAZ L%
BT 7 DTH 5.
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B &L REOMPVERE ORI &
ZOWZEIZHET HRES

B OB R Il ®R & ¢
MR TR EPRE AR
P HEBMILAY BEXRMEFHE

BEE SO Y=—7 Ly MEBRBICLD, FREGECBTLIREFHRERBELELL,
OEWPENLHBEHS LREREME,SHE T2 Lo TEINBRRKREETEE (MPV :
Maximum Peak Velocity) #HEL, BRIIBIT 2 FREFBEOMPVEROBRLHAEICIL LI L LD
DTH5.

ERLBED 6B, LITRE TORMMNBETERD, BF8E, KT88BICOWVT, 1983FICMHED
BE,PSHFHEOICEONZ. b}, HORBHELZLDIDOETHEWZ LD, L L, BEHK
PEARRICEET L7972 VvO LS 2ECHUBR L LTRBET A LIXITES, 2L T, HOEF
gy 2 —7 by MEBEEIC L DEBMICRESNL Z L ETHETH 5.

ERLBBICBTOIMPVEROTENIE, FREFRBFHETI2NE (SD=087), KETIIIHE
(8SD=1.12), LFHETI08% (SD=0.83), HRETHETIISH (SD=141) Thol. FELEED
MPVERICBIT 24 DEOFEHITBETFT0398% (P<0.01), KFTO6HE (P<001) TWTRLEE
ENRROOLNL. T, FREGEOMPVEROIEEIIX, BFT04049 (P<001), ZFT0.5009 (P<
0.01) T, 513, FEICHTAAEOMPVEROERFERIIDTOEY) THA.

»=05253x+6.425 (boys)  y=0.853x+2.546 (girls)
where yrage at MPV of weight, x: age at MPV of height

LICRENHEISHT D BEOMPVEROER AERXN, HLEINIVHEL S ELY, BRit, B
POETIEZFONEEIKTD Y, BBOETIZFONMEINE R EATRENT,

Key words : WIM, age at MPV, inverse sequence, regular sequence, same
sequence

WIM, RAEFTRESE, YIRF, EEFE, FREHE

ABSTRACT

This paper is to determine the Maximum Peak Velocity (MPV) by judging from the growth
velocity curve which differentiated the growth distance curve approximated by the Wavelet
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Interpolation Method (WIM) in height and weight growth, and is to clarify the relationship
between MPV age of height and weight in boys and girls. Longitudinal data in height and weight
of ninety eight male and eighty eight female students aged 6 to 17 were obtained retrospectively
from health examination records in 1983. Especially, the true growth curve is unknown, but can
be hypothesized as self-similar phenomenon as Fractal which exists in nature. The true growth
curve can be approximately expressed by the WIM. Mean ages at MPV of height and weight
were respectively 12.7 years (SD=0.87), 13.1 years (SD=1.12) in boys and 10.8 years (SD=0.83),
11.8 years (SD=1.41) in girls by judging from the growth velocity curve approximated by the
WIM. Mean differences between the age at MPV in height and weight were 0.39 years (P<0.01)
in boys and 0.96 years (P<0.01 ) in girls. Furthermore, the correlation coefficients between the
age at MPV of height and weight were 0.4049 (P<0.01) in boys and 0.5009 (P<0.01) in girls, and
the regression equation of the age at MPV in weight for height was yt==0.5253 x:+6.425 in boys
and y1=0.853 x:+2.546 in girls. Phase difference between the age at MPV of height and weight
derived from these regression equations in boys and girls was large in early maturity types and
was small in late maturity types.

INTRODUCTION

For identifying the peak of physical growth velocity during adolescence, it is necessary to
derive the growth velocity curve by ingeniously contriving growth distance curve. The way to
describe the growth velocity curve previously, Tanner's graphic method which graphically
contrived growth amount per year as difference of growth distances is popularly known. Tanner's
graphic method was clinically useful, however, growth velocity curve described by his method is
not shown theoretically as exact velocity. Besides, fitting mathematical functions to the
longitudinal growth distance data is a very effectual approach to derive the growth velocity,
though the validity regarding the previous mathematical functions is a little doubtful. In other
words, it is necessary to discuss about goodness of fitting mathematical function to the growth
distances and procedure of deriving the growth velocities from the growth distances. For
example, the goodness of fitting Logistic function to the growth distance data is not so high and
the growth velocity curve derived from the original growth distance curve (which fitted Logistic
function to growth distance data) can not be put to practical use. The goodness of fitting
regarding the spline function” ® * is high in fitting to the growth distances, but it is defective in
that the first derivative of the spline function can not be dealt as exact growth velocity because of
piecewise polynomial. Also, regarding Kemel estimation by Gasser et al,” ¥ it is high and the
growth amount per year as the difference of the growth distances is approximated by least-
squares approximation polynomial so as to derive the growth velocity curve. However, the
growth velocity curve derived from least-squares approximation polynomial is not shown as
exact velocity to the original growth distance curve. Regarding polynomial applied to the
longitudinal growth data by Matsuura,” it has a degree of freedom in the differentiation, but
goodness of fitting to the growth distances has to be examined because of least-squares
approximation polynomial.

Therefore, Wavelet Interpolation Method (WIM) was proposed as a new approach by Fujii
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and Yamamoto” ¥ to overcome the drawback of the mathematical fitting functions which were
expressed as the above. This new method is very high similar to the spline function in goodness
of fitting to the growth distances, because it can be determined so as to pass through the observed
data's points of growth distances. Since this method (WIM) is a mathematical function which can
be differentiated infinitively, and the first derivative can show accurately velocities of the original
mathematical function which shows the curve determined by applying the WIM to the growth
distances, Maximum Peak Velocity (MPV) during adolescence can be detected. As a series of
procedures to apply the WIM to the growth distance data, the growth distance and velocity curve
can be displayed by computer simulation.

The examination regarding the peak age of the growth velocity during adolescence in height
and weight (PHV: Peak Height Velocity and PWV: Peak Weight Velocity) was shown by
Lindgren.” Her result is discussed by judging from-the average of ages at PHV and PWV,
however, is not examined regarding the difference of ages at PHV and PWYV in same individual.
The difference of that in same individual is methodologically difficult to be detected because
PHV and PWV are derived from the growth amount per year as the difference of the growth
distances. The WIM can detect the difference between the peak age of the growth velocity during
adolescence in height and weight. Therefore, we tried to identify the ages at MPV of height and
weight, and detect the difference of the ages at MPV of both in boys and girls, and investigate the
relationship between the age at MPV of height and weight and its sex difference.

METHODS

Investigation of human growth is based on data obtained by repeated measurements over time.
In the growth curve model, fitting mathematical functions to a series of growth data has been
used to analyze such data.

We propose an alternative analysis based on the Wavelet analysis. Wavelet or Wavelet
transformation is a tool for decomposing functions in various applications.

{See Meyer,” Mallat”! We apply the Wavelet analysis to interpolate the growth distance
curve for each individual. This method leads us to describe the growth velocity curve.

1 Data

The data used for this study were obtained from the health examination records of X high
school junior students in Nagoya City and X women's junior college first year students in Aichi
Prefecture during the period from 1972 to 1983. The longitudinal growth data consisted of
height, body weight, chest girth and sitting height. Among them, the longitudinal height and
body weight data of 98 Japanese boys and 88 Japanese girls from 6 to 17 years of age (first grade
in primary school is regarded as 6.5 years of age) were investigated.

2 Algorithm of Wavelet Interpolation Method (WIM)

As the WIM had been already explained in author's studies,” ® the algorithm can be simply
stated as follows.
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1. Time series (longitudinal) data {(ti,yi ):i=1,2,* - - ,;n} are given.

2. Construct the Meyer Wavelet ¢ ( y ) which satisfies the following condition.
TGRS for t<0 or t>1.
where ¢ = 0.01

3. Take n pairs of integer (j, k) which satisfy
| p@iti—k | Se i=1,2,---" ..
where ¢ = 0.01

4. Determine Wavelet coefficients {aj k ; j, k} from the time series data and values of a
Wavelet function ¢ (2 ti —k), by solving such simultaneous linear equations such that

yl=J%aj, £k ¢ u—k)

yn=1% aik $(@0—k

5. Substitute {aj, k; j, k } for the following equations and describe a graph of
y=Fn(t) andy=fa (1).

Hn(t)=j%aj;k G (2t—k

fo (1) =J§k2aj, kK ¢(2t—k)

6. Determine the extreme values of y=fn (t) by computer simulation .

7. Investigate the other local maximal points of y=fn (t).

8. Examine the characteristics of time series model from the data of extreme values by the
statistical analysis.

3. Advantages of WIM

It is difficult to compare the WIM with previous mathematical methods of fitting growth
curves because the true growth curve is essentially unknown. However, it is possible to
approximately express the true growth curve from observed growth data, and it is necessary to
mathematically discuss the accuracy of the approximation function. Accordingly, the justification
of the WIM is discussed.

Example 1 : Comparison between WIM and spline fitting method in mathematical
background
WIM and the spline fitting method (cubic splines) fitted to two given mathematical functions
were compared. The following two functions on [0, 5] were used:
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Table 1 Comparison of WIM and spline fitting method for F(t) and f(t) :
the mean of errors for each functions Fand

F(v £t
)] 2) ) 2)
WIM 0.001 0.0003 0.006 0.002
Spline 0.002 0.005 0.396 0.236

Observed longitudinal height growth data

age | 6.8 7.8 3.8 98 108 118 128 138 148 158 168 178
height| 119.2 1245 131.1 1365 141 1481 1588 1664 -169.8 1704 172 1724

(WF@®=t2et , fO=0C2t—t?) e

OFO=—1=

_el
MO="(7er

Assume that the values of a function F (¢) are given at each of 11 times

tj= é L 3=0, 1, e , 10. Then for each method, its approximation functions Fn(t) and fn (t)

can be found, where fis a first derivative for F. For a good approximation to a given function (F
or f), it seems reasonable to expeci the error to be fairly uniformly distributed through the interval
[ 0,5 1. Thus, an interval [0,5] was divided into 50 equal parts by the partition.
X —ll()—’%’ < 44 %, 5). The mean of errors on times , &= k-1
50 were considered.

Based on computer simulation, statistics are illustrated in Table 1. It follows that WIM
generally provides an improved approximation over the cubic spline fitting method as to the first
derivative of F(t).

©

Example 2 : Comparison between WIM and spline fitting method in biological
meaning

The WIM and the spline fitting method were applied to the following observed longitudinal
height growth data. As the results, Fig 1 are graphs of growth distance and velocity curves
described by the WIM, Fig 2 are that described by the spline fitting method. Since the spline
fitting method is basically constructed to pass through each observed data point, it is difficult to
discuss the comparison with the WIM about the goodness of fit to the growth distance curve.
However, accuracy of the WIM and spline fitting method can be regarded as goodness of fit of
the velocity curve described by the both methods to growth amount for a year derived from the
observed height growth data (the velocity curve described by the spline fitting method is not the
first derivative of the spline function ). Therefore, the mean velocities for a each year in the both
methods were computed from 6 to 17, because the growth amount for a year are regarded as
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Fig 1-1  Growth distance curve described by the WIM
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Fig 1-2 Growth velocity curve described by the WIM
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Fig2-2 Growth velocity curve described by spline fitting method
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Table 2 Comparison between mean velocities for a each year derived from the WIM
and the spline fitting method to raw growth amount for a year

Age 68 78 88 98 108 118 128 138 148 158 168 178

Raw data 53 | 66 | 54 | 45 71 (107 | 76 | 34 | 06 | 16 | 04
X

WIM 5.55| 6.60| 531} 453| 7.34|10.70| 7.35; 3.22| 0.60| 1.52| 3.30

SD} 0.06] 0.00] 001 0.00| 006, 0.00| 0.06| 0.03]| 0.00| 0.01| 0.01

X | 440| 547| 445, 382| 6.08| 884| 6.20| 2.70| 0.54| 1.31| 025

Spline
SD| 0.82| 1.28 091 046| 103} 347 1.97| 048} 0.00] 0.08| 0.02

Table 3 Errors between mean velocities for a each year derived from the WIM
and the spline fitting method, and raw growth amount for a year

Age 6.3 7.8 8.8 98 108 11.8 128 138 148 158 168 178

Raw data 5.3 6.6 54 45 7.1 | 107 76 34 06 16 04

WIM | E | -0253] 0.004| 0.091|-0.031] -0.241} 0.005| 0.253| 0.183| 0.002{ 0.083| 0.103

Spline | E | 0.903| 113 | 0954| 068 | 1.016| 1.862| 1405; 0.696| 0.064, 0.292| 0.152

mean velocities for a year (as the velocities are ticked with 0.1, the velocities ticked with 0.1 are
averaged about for a year). The results were shown as Table 2, 3.

Errors for a each year between the mean velocities in the WIM and the growth amount for a
year were less than between that in the spline fitting method (Table 3). Therefore, it is considered
that the first derivative of the spline fitting method mathematically possesses the limitation which
can not be dealt as the growth velocity curve, and the velocity curve derived from the spline
fitting method here can not be put to practical use also in biological meaning.

RESULTS

1. Identifying MPV and age at MPV of height and weight

Growth distance and velocity curves in height and weight of 98 boys and 88 girls were
simulated with UNIX workstation by applying the WIM. Fig 3 ~ 6 are graphs of height and
weight in one boy and girl samples which were described with lotas program according to
numerical value of distances and velocities derived from the UNIX workstation. The graphs
described with a solid square line are the growth distance curve, the one with a solid round line is
the growth velocity curve. In Fig 3 ~ 6 for the distance curve, the left side of the vertical axis is
scale of growth distances, and for the velocity curve, the right side of the vertical axis is scale of
growth velocities.

The peak (MPV) and the figure of curve in this graph can be grasped clearly, therefore, MPV
and age at MPV in height and weight were derived individually from wavelet function which
derived from the curve approximated in the graph by UNIX workstation in 98 boys and 88 girls.
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Height of a sample girl B l
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Table 4 Descriptive statistics of height and weight for boys and girls

Age at MPV MPV Age at MPV MPV
of height cm/year of weight kg/year
boys Mean 12.7 years 103 13.1 year 8.8
N=98 SD 0.87 1.37 112 1.95
girls Mean 10.8 years 9.2 11.8 year 7.0
N=88 SD 0.83 1.73 141 1.49

Table 5 Means and standard deviations of differences between age at
MPV of height and weight classified by maturity rate

Boys (98) Girls (88)
Mean SD Mean SD
Early 1.60 (n=7) 142 0.70 (n= 3) 0.65
Little early | 0.59 (n=29) 1.28 1.15 (n=22) 1.34
Average 0.25 (n=29) 0.78 1.00 (n=34) 1.26
Little late 0.31 (n=25) 0.70 0.79 (n=26) 1.13
Late 0.63 (n= 8) 0.98 1.070 (n= 3) 0.98
Correlation (A) R=-0.3715 R=0.0990

As shown in table 4, the mean age at MPV of height was 12.7 years of age (SD=0.87) in boys
and was 10.8 years of age (SD=0.83) in girls, and the difference between the mean age at MPV
of boys and girls was about two years. Accordingly it was shown that the age at MPV in girls
was earlier than in boys. The mean age at MPV of weight was 13.1 years of age (SD=1.12)

in boys and was 11.8 years of age (SD=1.41) in girls, the difference of that was about 1.3 years
of age and it had the same tendency as the case of height.

2. Relationship between age at MPV of height and weight

The difference between age at MPV of height and weight was calculated individually in boys
and girls, the mean of the difference is 0.39 years of age (SD=1.11) and is significant (P<0.01) in
boys, and it is 0.98 years of age (SD=1.23) and is significant (P<0.01) in girls. Therefore, with
regard to the difference between age at MPV of height and weight, it is significant (P<0.01) that
the difference of that in girls is bigger than in boys. Correlation between the age at MPV of
height and weight in boys and girls was calculated to clarify the relationship, and the correlation
coefficients are 0.4049 (P<0.01) in boys and 0.5009 (P<0.01) in girls, and it is significant in both
boys and girls. Then the relationship was represented by regression equations of the age at MPV



328 Japanese Journal of School Health 40 ; 1998

13

12
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R=0.4050
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Fig 7 Regression equation of age at MPV of weight for age at MPV of height in boys
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Fig 8 Regression equation of age at MPV of weight for age at MPV of height in girls
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Table 6 Frequency distribution of sequence in age at MPV
of height and weight in boys and girls

Regular Same Inverse
Total

sequence sequence sequence -
boys | 56(57.1%) | 16(163%) | 26(265%) | 98
girls | 63(71.6%) 11(12.5%) 14 (15.9%) 88
Total 119 27 40 186

329

in weight for that in height, and those equations are shown as follows. Furthermore, to clarify the
meaning in those equations, statistics of differences between the age at MPV of height and
weight classified by maturity rate were derived as shown in Table 5. '

yr=0.5253x:+6.425 (boys) yr=0.853x:+2.546 (girls)
where yr age at MPV of weight, x: age at MPV of height

To examine individually regarding the relationship between M P V age of height and weight in
98 boys and 88 girls, samples of inverse sequence (if based upon Tanner's study in which it is
normal that age at MPV of height appears earlier than that of weight, it is defined that the case in
which age at MPV of weight appears earlier than that of height is an inverse sequence) shows in
26.5 % , and samples which age at MPV of height and weight just appears at the same time
shows in 16.3% of boys. The case of inverse sequence shows in 15.9 % and the case of the same
time shows in 12.5 % of girls (Table 6). It was shown that the rate in addition to the inverse
sequence and the appearance at the same time in age at MPV of height and weight in boys was
larger than that in girls.

DISCUSSION

Tanner,” ¥ Malina and Bouchard  give a deep significance to MPV and age at MPV in
height and weight. In previous studies, PHV (Peak Height Velocity) or PWV (Peak Weight
velocity) have been used popularly to investigate the growth phenomena. In this paper, however,
MPV was defined as the peak of physique growth velocity curves during adolescence derived
from the WIM as a new approach to investigate the characteristics of physique growth more
synthetically. Therefore, also in this study, the MPV and age at MPV of height and weight in
boys and girls were clearly shown. Especially, the MPV and age at MPV were detected
individually in detail by the WIM.

A comparison between the age at MPV of height and weight in boys and girls, shows that the
age at MPV of weight is about 0.4 years later than the height in boys and is about 1 year later
than the height in girls on average. Regarding differences of the age at MPV between height and
weight in boys and girls, Tanner stated that weight is later than height in boys and girls. Malina
and Bouchard ' state that among boys the differences between mean ages at MPV of height and
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weight range from 0.2 to 0.4 years, whereas among girls the differences vary between 0.3 and 0.9
years. For that reason, they explain that the differences in timing are related, in part, to sex
differences in body composition, and the adolescent weight spurt in boys includes principally
gains in height (skeletal tissue) and muscle mass, fat mass is relatively stable at this time, but on
the other hand, girls experience at this time a spurt in height that is of slightly lesser magnitude
than that of boys, a less dramatic increase in muscle mass, but a continuous rise in fat mass.

In this study, it was found that 'such differences of the age at MPV are not uniform as a result
analyzed by the WIM. Accordingly, the correlation between age at MPV of height and weight in
boys and girls was computed, and regression equations of the age at MPV in weight for that of
height were derived from the correlation between the two. Estimating from the regression
equations, among boys the differences between the age at MPV of height and weight become
greater as that of height becomes younger, especially if the age at MPV of height becomes more
than 13 or 14 years old, the differences show a converse phase which means that age at MPV of
weight becomes earlier than of height. This tendency can be expressed by that means of
differences between the age at MPV of height and weight classified by maturity rate become less
as that of height becomes older (and correlation coefficients between differences of the age at
MPV of height and weight, and the age at MPV of height) as shown in Table 5. Among girls
there was a similar tendency as among boys, however, the range of increase and decrease in the
differences between the age at MPV of height and weight that was estimated from the regression
equation was less large than in boys, such that the range of the differences derived from the
regression equation was termed a difference of phase. Therefore, among both boys and girls, this
tendency means that the difference of phase between age at MPV of height and weight is large in
early maturity type and is small in late maturity type (Table 5). It is considered that this tendency
is characteristic of the difference of growth rhythm in the different genetic characteristics based
on maturity rate. However, it is difficult to conclude immediately about this because this was
almost never discussed in previous studies.

Regarding the individual difference of phase between age at MPV of height and weight in
boys and girls, it was shown that age at MPV of weight appears earlier than of height, and that of
height appears as the same time as of weight. These phase (inverse sequence and same sequence)
are reported as a result analyzed with spline function by Satake, et al,® but not discussed.
Therefore, it is difficult to discuss these phases as a result only here, however, regarding the
phase of inverse sequence specifically, it could be influenced by the factors of physical constitu-
tion and physical activities during adolescent growth.
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Factors Related to Smoking Habits of Students and Newly Employed Nurses
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This study was conducted in order to identify factors that might possibly indicate a causal
relationship between smoking habits and anti-smoking education. To that end, a survey was
conducted of 654 nurses who had recently graduated and who had obtained positions in 11
hospitals throughout greater Japan. In addition, 371 nursing students enrolled in two separate
collges were also part of the study. The survey was conducted using a mailed quesionnaire for
each group. The return rate on the questionnaire for the survey was 97%.

The result illustrated that the percentage of people who smoked among the students in all
groups increased while they were in college. In this regard we believe the results clearly
demonstrate that the effectiveness of anti-smoking education in college may not be sufficient.
Two additional causal factors emerged; 1) the smoking habits of peers appear to have a causal link
to an increase in smoking and; 2) those students who complained about some aspect or pressure
during their daily lives were more likely to smoke than not.

Even if the causal relationship between smoking and disease can be taught in college, such
knowledge does not necessarily lead someone to adopt an anti-smoking posture. However, given
the results of the survey it is strongly advocated that more effective methods be employed for anti-
smoking education in colleges in general and as these cases indicated, specifically for nursing
students.

Key words : student nurses, nurses, smoking
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Changes of Bone Mineral Density among Young Medical Students

Yayoi Nakata Shigeki Tokugawa Natsuko Mine
Hime Yamagata Noriko Yoshimura Yuko Yasuda
Seiji Morioka Kiyomi Sakata Tsutomu Hashimoto

Department of Public Health, Wakayama Medical College

Bone mineral density (BMD) of freshmen have been measured since 1993 in Wakayama
Medical College. To clarify the change rate of BMD of young sters, students participating in the
BMD study in 1993 were re-contacted and measured BMD again in 1996.

The participants are 62 students who undertook to attend the follow-up study. Anthropometry
was performed on each subject. Then, dual energy X-ray absorptiometry (Lunar DPX) was
utilized for the measurement of BMD in lumbar vertebrae and proximal femur.

The mean values (standard deviation) of BMD in men of their lumbar L2-4, femoral neck,
Ward's triangle and trochanter in 1993 were 1.221 (0.140) g /cf, 1.095 (0.142) , 1.029 (0.173) , 0.926
(0.147), and those in 1996, 1.261 (0.155), 1.140(0.15), 1.077 (0.190) and 0.969 ( 0.146) ,
respectively. Moreover, the mean values (standard deviation) of BMD in women of their lumbar
1.2-4, femoral neck, Ward's triangle and trochanter in 1993 were 1.200 (0.100) g/cnf, 0.948 (0.097),
0.917(0.100) and 0.798 (0.102) , and those in 1996, 1.258 (0.127), 0.971 (0.130) , 0.930 (0.125) and
0.842 (0.132) , respectively. These results showed that values of BMD in all measured areas in
both men and women increased. The annual change rate of BMD for their lumbar 1L.2-4, femoral
neck, Ward's triangle and trochanter in men were 1.1%/yr, 1.4%/yr, 1.6%/yr and 1.7%/yr, and
those in women were 1.6%/yr, 0.8%/yr, 0.5%/yr and 1.8%/yr, respectively. Only one female was
a fast bone loser.

These results suggest that BMDs of youngsters have a trend to increase in their twenties.
However, one female student suffered fast bone loss during three years, which shows that
education for prevention of osteoporosis for young generation should be an urgent issue.

Key words : change of bone mineral density, medical students, follow-up study,
fast bone loser, peak bone mass
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High School Teachers' Knowledge, Attitudes,
and Inservice Training about AIDS

Motoi Watanabe™*! Koichi Iwai** Yuji Nozu*?

*Hokkaido University of Education | Sapporo
*2Ibaraki Prefectural University of Health Sciences

*3Akita University

The purpose of this study was to evaluate AIDS-related knowledge, attitudes, and inservice
training among teachers in senior high school. Homeroom teachers of 189 classes in 63 full-time
senior high schools in Akita Prefecture were surveyed in 1994, excepting those at one school that
refused to participate in the survey. Anonymous questionnaires with individually sealed return
envelopes were used to protect the privacy of the subjects. The responses of 184 persons were
analyzed (male 83.2%, female 16.8%; valid response rate 97.4%).

The percentage of subjects who were not confident in carrying out AIDS education in
homeroom activities was 51.7%, though 95.7% of those gave affirmative answers concerning such
education. Those who were confident in carrying out the education indicated significantly
greater HIV/AIDS knowledge, more tolerant attitude toward persons infected HIV than those who
were not. Among all teachers, 25.5% had attended at least one or more inservice training
program for AIDS education, among which 61.7% had attended only one. Those who had
attended the program indicated significantly greater HIV/AIDS knowledge, more tolerant attitude
toward persons infected HIV and more confidence in carrying out AIDS education than those who
had not. Unfortunately only 42.5% of those had attended the program were confident in carrying
out AIDS education.

Findings supported effective inservice training program for teachers should be developed to
gain expertise and confidence in carrying out AIDS education,

Key words : HIV/AIDS, high school teacher, knowledge, attitudes,
inservice training
HIV/AIDS, ®&#ER, M#&, BE, BEHHE
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Table 1. Age and Experience Teaching in Teachers

Age %

years old

N 20-29 30—39 40—49 50—59 >60 Total

184 141 451 332 71 05 100

Experience Teaching %

years

N 0-4 5-9 10—14 15—19 >20 Total

184 114 299 185 141 261 100

7o, Fi, FEZOEGE, FEECThRCE
BT T AREOBIIT I L2 RET=2T
WIZ & o TIRR L7, AR, 199449 A
~10HTH 5.
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D BRI B USHIV/AIDSZ B § 2 — % B A3k
(15/), @QHIVESE T 2 E (6 /M),
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R LTI, BT, HEE, TEHREOLH
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ERCk o THE ShI:. £/, FROORE
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B3 % — R R ANEEA%0.60, @HIVIRGE (Ix$
BHREEN084TdH o 72,
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1. HIV/AIDSIZE$ 5 3%

HIVORGAERIZHE T 2 Mo T, Ef
EFREVEBR (AXHo () OoFIZIE#REY
R, (T4 X4 VARG, BECRET S,
(82), T[4 X4 VRiE, £ERL Lesd
LRETS.] GR), T4 X7 4 VA, X
MMUVOEEISEETS. ] R), 24Xy
L IVRIE, TA X4 VAR ELTWSAD
o iEsSt 2T AL, BT 5. (IB),
(Bmz35E, T4 4 NVAKET S,
(), T4 X4 VRIE, T4 XY 4 IVRIC

Table 2. Knowledge About Mode of Transmission of HIV

Mode % Correct
Shaking hands 99.5
Coughing and sneezing 97.3
Toilet seats 96.2
Sharing of needles 94.0
Donating blood 93.5
Cups 93.0
Sexual intercourse 924
Light kissing 924
Mosquito bites 87.0
Maternal infection™ 72.3

* The frequency of HIV infection by infected
mothers to fetuses and infants is 100%. (false)
N=184

BRIELTWAEANE Iy T2 HET L EEYET
5.1E8), T4 Xy 4 VAR, =4 XY LIVA
WREL TV AL DM TREST 5. ] (1B),
[ZA4 X4 VA, BOFZATRETS. |
(882) T o7 (Table2).

—%, EFEEMECERIE, [Z4 X710
AEHELBEA AT RS TEbI, T
TIAXT 4 NVAEET S, ] (R, 72.3%),
[ZA X4 VAR, BT oBRET 5. |
(8%, 87.0%) TH-o7:.

HIVO BRI LA o 53 (BHE) o
T, T4 X, WECHT 2N % %<
THRATHA.] (E) 94.0%, [ Xy 1)V
AHEEZ, 20D AP RDIE V. (IE)
23.9%, [TA X4 VA IZBPHEEEICTH L,
BEHHEH . ] (E) 56.0%, [x1 XTI
D, 7R RTAME R EORGR A
YHEETHS. | (E) 58.8%, [—FELALX
hAPBE, WA EIERV] (IE) 70.7%T
Hoz.

2. HIVEEEIIN T SRR

HIVEEE I § 2 REICDONTIE, 8,
i, BHO3O0HEMEL TE2MEML
7z (Table 3).
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Table 3. Attitudes Toward Persons Infected HIV %

Statement

Tolerantt Not sure Intolerant® NA Total

1. HIV-infected students should be prohibited from 71.8 255 22 0.5 100

attending schools.

2. I should associate equally with HIV-infected 84.3 125 2.7 0.5 100
students, if such students were to transfer to my

class from other schools.

3. HIV-infected people have the right to live a normal  76.6 20.7 2.7 0 100

life within the community.

4. HIV-infected people should be prohibited from 59.2 29.9 9.8 11 100

using public bathhouses and swimming pools.

5. HIV-infected employees should be dismissed.

75.0 223 22 0.5 100

6. HIV-infected people should be allowed to select 68.0 21.7 9.8 0.5 100

their jobs freely.

a, the percentage includes those who answered “think so very much” and “think so” in question
number 2,3 and 6, or “don't think so atall” and “don't think so” in the number 1,4 and 5.

b, the percentage includes those who answered “think so very much” and “think so” in question
number 1,4 and 5, or “don't think so atall” and “don't think so” in the number 2, 3 and 6.

N=184

HEIE, WIhOEE L60~85RREEICE & F
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Table 4. Confidence in Carrying out AIDS Education

and the Variables
Confidence®
Variable Score Yes® No Difference
Knowledge* 12.81 11.69 1.12**
Attitude’ 6.79 443 2.36**

a, confidence in carrying out AIDS education

b, those who answered “confident very much” and
“confident”

¢, those who answered “not confident at all” and
“not confident”

d, knowledge concerning HIV/AIDS

¢, attitude toward persons infected HIV

N =47

‘N=95

** <001

[IHBEEFHL] LERELLEOEE) LH
BELEL, BESVWERELARICKLT,
M#EA a7 (p<0.01), BEZX27 (p<0.01)
DATRIZDNTH, FREICRHZREEZRL



B BEERHEBIC BT A JLWT 508 - BERUHEREOFE 351

Table 5. Experience in Attending Inservice Training
Programs for AIDS Education and the Variables

Time®
Variable Score One or more® None'  Difference
Knowledge® 12.72 12.04 0.68*
Attitude* 6.21 4.88 1.33*
Confidence® 0.06 —047 0.53**

a, time of experience in attending inservice training
programs for AIDS education

b, knowledge concerning HIV/AIDS

¢, attitude toward persons infected HIV

d, confidence in carrying out AIDS education

N=47

N=136

*, p<0.05 ** p<0.01

72 (Table 4).

4. A4 ZHKEFICHET HHEFE

BN - A E2MbHT, §F T XEEICH
THHEBBEEZH LIPS LLEELE
HiL, 255% THo7z. FDH b, 6LIBDE
FLUE DA DZHERE TH o 7.

Kz, BETHEORREZFMHT S0, =
1 XAHEE T IHREEOZTHRBRERLE
REREBIIHT, T4 XICBET MR ORERE,
IA AEEF2T) BEIDWTHELL., 20
W, SHRBREHIREREBREBCLT, &
AT (p<0.05), BEA2T (p<005), H
BAIT (p<0.01) DVTRIZOVWTH, AE
WCRIFREEE R L2 (Table 5). 512, B
EfE 4 XHEEXT) BEOMGREZHET 2
7=, HHE ORRERBIEIC, RERER (N=136),
1HOAEEER (N=29), 2B DL EREBRE R
(N=17) =B 25, =4 XBBF=T) BE
KDOWTHE L. 20#E, FHERENE
%AHWOoRT, BEAITIE kY, 2@
FREEBERE (0.29+1.16) OFNFREBRER
(—047+097) LT, BEKCEFLREEA
I7xRL (p<0.05). Lo Lidss, i
BEREHSHEIIBNT, 214 AHKEFR1THEE

MHbERELLEDL, 25%ICEET o0,
E B

ERIIBITHI A XKFI, BRELAFEORE
ERICISUT, BYNIfThhithidiz b v,
2 LT AHEOREH 20T, KA
HIREFENIAE V., FOEEN, HIV/AIDS
KHETAELVWHEEZEDZ &, A HIVERY
B L CERNERPRRO R VEELFOZ
LIARTRTH S,

IHETKHREShAHEENRII LA
AEBEIHTARAERAD &, PEROSEEA
B0 N OE I - — % E - HEEER Y
INEERR - PR RDT PER - BEERORKR
BATERRUCRERRS 2L 0N
L, R TIE, BEFROFMIBEREIC

Rt B4 XECE L, HIVEREDOFERE E

LTHEEPPEELRBRETHS. £OHT, ¥
BNEE OB LY T 5 FREEBEOKE
i, BICEKTHHLEEZD.

AFEDOHRTIE, HIVOREERER U HIV
/AIDSIZBEY 5 — KB HRII OV T, By =
POHIVICEET S L Bo TWAHHER, HIV
BREEI20RD AN LV EB ST AHEN
B OTHEELTWAIEFTHLMER
7o, TRSOMEKICOVTIE, Wb AEREN
ERECEBIRENETH S, 25 Loz
HBEORROT T, AR AHFTZITH
ZEIIHEBETH S.

HIVEREZ IS T2 REILOWTE, &t
LTEE LVWEREZRTLEEVIT-WERET
Holz. HIZ, BREHPL TNV EORILK
CADZ BT, BAR - ZHHWREBETH
BT HENEP oI EMWEBERS, T,
HIVER S Z O FRATF I BT 25 »OFIR%E
HETHENALNZ LI, BEEZEFERE
BThrledBTrse, 21 XAHELHEE
THETHELZBIENBRESNS.

BEAEDEED, T4 XKBEOLEELE
DTWBE—FT, 59U EDED, BHILA X



352

HEZT)HEI RV EV I BRIREIN.
Fh, TAXEELT) BEXHL LEEL
TeBCEHTHE, BEFRVWERELEI
LT, HIVVAIDSICB§ MBS ERTH D,
HIVEREE I L TERRBELRLZ. T4
bh, ¥EHHOHIV/AIDSIZE T 5 MEomn
ERHIVEBEZ T AREA - ER0oHKIE,
I XKERTHIEERED, EBRTIETS
ETLRYTHHIENRENT.

Z DX 5 R HIV/AIDSIZ B¢ 5 4k & 1 - X
720, HIVEREE W T ARA - 2RI LR
ErUETLIEELRIOOEE L LTELON
0N, HEWETH DD EE, AHEOKE
TY, ) L-HEFBEEZHLEOHN,
FELBWEICL LT, HIV/AIDSIZBET 541
WHOERETH Y, HIVEEE I L TERRRE
EERL, TAXEEETIZLICHENDS
ERZ LT,

REEICBIT2HRDOM% - =4 ZHEBEICHT
HHE BB, #RETEE L, REERS
DHBOEEE R LIfTONTER, 29 L
Ei, bHPEOW - =4 AHRFICHET AHE
MEIZBWT, EKAROND D THS LR
ENB, ZLT, FOLHREHED, #9 L1
MEk, BEE, BEICHLT, —E0EIHo
Tl bR TRREERS.

L2L, BESZ# L -BOEEEAD
L, &RmB5%IcEEE N, 20 HL06E
DEDEFIEIAZT ) DOZHETH -2, EHOD
WX BRFEEN O/ - PERHBLSTTE TN
FICL-RE (1994%) T, =14 XEFOWH
2 ZFHL-ED, NERBEBDILE%, T2
BREEDMABIZEET > TnD, LEED L,
FRASEIEERFR - 3R OSRREEE
AERUIREEESLHHRIZ, T4 AHETS
PRHES R S EBER R BT A FHME & % Ff
L, T4 XAHECET 2HEFBOWKICED
Twhb, 5l&ks, HE~NOT L AKFICHET
LHHMENER % HIE L TE N ENBLEND 5.

EHI, EBROHBEFEDH ) FTIE, =4
AHEEZITH)BELZED, EBH2zHESES

FHARMERRE  Jpn J School Health 40 ; 1998

LWV FIZBWT, THRHMESHRETE LY
HEMPSREN. Thbb, HHESHRERED
BT, T4 XHELT) BEFHLEEE L
BI04 LPEL T dh o/, L
2o T, &0 E L DFHEEAVIA ZEELAT
FSHEZMLIESIELIENTEL LX) REHEMN
REEHHEOH D AVKDLA TS,

Bl 2 1E, Joyce, B.HW 1%, 2000 Lok BRFS
DPRILOVTHRET LTS, TORKE, BE
B8 BRHEORHEA L LT, ORFEHfTOHE
RO A DB, OBBTREHEHMOH
~, OQHEFWMOIE, OINHOFM, GOEE
BELIREL, T4 AHBFLHETEHENE
DWTHHEAEINRTVE P EE LT, FRHEHK
BREAQUUBENT ) FRIEELD [24 X
HE (BHF) IBEEEmEE LLT, 29
L7 BREBER L D RN LBETEOE
BEEoTwnaM

DEDZ hs, GO - 4 ZHFICH
THHEETEE, REBEHOZ A XICHT 55
BoOm B, HIVEREZIZHTARE - 250
IR, - 4 KBTS AEORL
I DBRIDLDIHEL TV LENFHD
RSN, BRI, EREPLOZEIN
REHEA Y A WS, FV—-T T EERN
BRE, SEEVEFWIIEMTELEHER S
ANWNEBERTBIENEZLNS, FLT,
DL REEFEN, THEZHEDKE - =1
ZAHEETHIEBICH L THENTHE2E D
PEFML T ZEFRUTHS. £/, #
BOBEH LRTESME RIETH I LILo
T, - A XHEBEITIBELZEHIEDT
WS ZEBLETH S,

B, FFFEO—EIE, XVth World Confer-
ence on International Union for Health Promotion
and Education (Makuhari, Japan, 1995) & U442
Bl B A S S (FEM, 1995) BT
BFELL.

#OOR
FRFFI, FRO6ER I, IKHEERLAFNES



EREY  BEERHB YA 4 XICET AR - BERUHERHEOFHE 353

(RFR  BEEFIEASFHE) *"HKABHETER
EPLHRRALZT T2 b DO—HTH 5.
FHEICTHH A KHERERES A X
HEREDOLOORBESEBENM, o ICEHE
g YA ARVAS MRV AL § = - STA NS R ARV AR B4
E

X &

1) BHFEEEEHS FLEOMETH —bIEOH
Fa - BRAE - KEECETIHEERE (84
[E]), 10—11, 1994.

2) Nozu Y., Iwai K., Watanabe M. . AIDS-related
knowledge, attitude, beliefs and skills among high
school students in Akita . Results from Akita AIDS
Education for Adolescent Survey (AAAS), Health
Promotion and Education, XV th World Conference of
the International Union for Health Promotion and
Education Proceedings, 306-309, 1996.

3) BAREERRES 4 XIHTBEREDE
&F, T4 XCHETHHEOFES], 1217, £—
B, O, 1992,

4) BERT, BREE, WFEEEE % - 2/ X
BB THNERBBOEREER, HERE
B, 9 :43-51, 1996.

5) AHEEEF [ /MEREBAOL M XI55
ik, HELRBEMES, 41848 (Suppl),
1994.

6) BEHEH | HXAD - RERD LA XK T 5
B owT, FRRERR, 37210 (Suppl),
1995.

7) BEEE A T B - hEERBEOE
BT DOWT, BARRMAEMESE, 42 1 1261 (Suppl),
1995.
8) FER, MERE, BITERIEI)»  REFEH

B & BEHE T M & & LCAIDSICE$ 5 ik

L AIDSHE (XY B ik, FHEERE, 38!
130—131 (Suppl.), 1996

9) WHO : Planning for training, School Health
Education to Prevent AIDS and Sexually Transmitted
Diseases (WHO AIDS Series, No.10), 48—52, World
Health Organization, Geneva, 1992.

10) ALBETF « CBE A ZHEERHR, ARV
LR, 254143, 1993.

11) Joyce, B., Showers, B. :
training: The messages of research, Educational
Leadership, 37 © 379—385, 1980.

12) Girvan, J.T., Farrell, L.D. ; Developing an effective

Improving inservice

half-day secondary school inservice on AIDS, The
Clearing House, 62 © 381 —383, 1989.

13) AT, EHE BREOOD T IHE
Akita AIDS Education for Adolescent Survey (AAAS)
DRER, FROFERAMARES, TKHEE - 2B
BHEERS, 1995.

14) HEAR], ERE  KHEBEL A XBEF (EHF)
HEEDO OO RMESE, FRIEERMER
%, HEE  KERHKBFERERES, 1997.

(Zf+ 98, 2, 12 =# 9, 6, 10)

P 70028502

HRF R SV BE55%3THI-5
JeiEEHE R (EHE)



ERARERTR  Jpn J School Health 40 ;1998 ; 354—364
BB ORNELIE & BLE R O IR
— EBREBO/NFER - hFER - BEFROBE—

[ ) "
BRAFHE SRR EGEES

B &

Conditions and Restrictions of Teachers' Smoking
in Elementary, Junior and Senior High Schools in Shimane.

Satoru Nishimura

Department of Health and Sports Science Faculty of Education

The purpose of this study was to find the actual conditions and restrictions of teachers' smoking
in elementary, junior and senior high schools. A questionnaire was sent by mail to 451 school
nurses in Shimane prefecture. The return rate was 84.5% (n=381).

Percentage of smoking teachers were 19.9%. Percentage of male smoking teachers were 37.7%,
and percentage of female smoking teachers were 0.4%. Percentage of male smoking teachers
decrease from elementary school to senior high school. 81.6% of schools had restrictions on
smoking in school. 51.4% of schools faculty offices were no smoking, and 24.4% of school faculty
offices had restrictions on smoking. The biggest reason why they had restrictions was health of
other non-smokers and students. Educational reasons were few. The most of schools had no
problems about restriction on smoking in school. 71.9% of school nurses agreed that faculty office
should be no smoking, and 24.7% of school nurses agreed that faculty office should have
restrictions on smoking. 66.1% of school nurses agreed that smoking of teachers' have influence
on smoking behavior of students and 64.8% of school nurses agreed that smoking of teachers' have
bad influence on preventive education of smoking.

Key words : teacher's smoking, restriction of smoking, school faculty office
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OmlF#, HEAF, KEET, WITHEsL (BHEES AN

BE - BEQ (10 : 40~11 : 30) EE FHUEZ HBHLTX)
2aF06 fUETIRE - £ECHEESHOHER Ok (BEWA), K & (REdKR)
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BRRT (BEHEKX)
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OF#EA, FHS— (HEEFX), 40— (BHEX
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2pF26 MEFBEREIIBITEFHRCOBRICONT
OlNRE (Gh#EEsE LS, BEESET LiEEERX)
BE & KFE- (LREHK) REEN, AEXSET
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