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| . Introduction

The relative metabolic rate (RMR) method has been one of the methods used to estimate
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the energy expenditure of human beings in Japan for a long time !*® Basal metabolism
(BM) is necessary when the RMR method is used to calculate energy expenditure. As we
know, it is desirable for every subject’s BM to be directly measured, which is of course
expensive and time - consuming. Therefore, many researchers have used the values of
reference BM from the Recommended Dietary Allowances for the Japanese” , instead of
using the values of measured BM. We have known that BM has seasonal variation, while
reference BM has been shown in the forms of annual average, which depends only on the
age, sex and weight of the subjects. Hence it is understandable that there would be some
deviation when the values of reference BM are used to calculate energy expenditure (EE)
or daily activity factor (DAF), because of the neglect of the seasonal variation of BM in
the subjects. The purpose of this study is to estimate monthly difference when the
measured BM and reference BM are used to calculate EE and DAF by the RMR method.

2 . Subjects and Methods

Ten healthy young junior college student volunteers (all males, mean age 20.1 yrs) were
the subjects in this study. They were students with no special habit of doing regular
exercise. Their BM was measured in the Metabolic Determination Room of the Public
Health Department by using Douglas Bag Method once every month from April 1991 to
March 1992 . Expired gas collected was measured with a wet gas meter and analyzed with
a “ROKEN” type gas analyzer (modified Haldane apparatus), which is a traditional but
very reliable method with great precision. Their body weights, heights, and skinfold
thickness measured by the “EIKEN" skin caliper, at triceps and subscapular areas on the
right side of the body, were simultaneously measured. Body surface area (BS) was
calculated by the Fujimoto method® and LBM was estimated as described by Nagamine
and Suzuki? The EE of subjects were calculated according to the formula : EE =0.9X%
BM(kcal / min) X Ts +32 {BM(kcal / min) X (RMR +1.2) x Tr} , in which Ts was sleeping
time (min) and RMR was the relative metabolic rate designated”™ ® for various types of
activities and exercises. Tr was “times required” in various kinds of activities performed.
EE in resting state was considered equal to BM X1.2X waking time (min). DAF was
calculated according to the following definition® : DAF = EE/BM —1, in which EE and
BM meant the magnifying power and basal metabolism used to obtain the energy required
for living one day. The EE and DAF for 12 months were calculated in two ways, one from
the measured BM (method A), another from the reference BM (method B).

The relative metabolic rate was defined by Furusawa'® in 1936 in order to minimize the
individual variation in energy cost expressed as kcal / min. Many researchers examined
the usefulness of the RMR and proved its constancy for a given activity ¥ The RMR of an
activity is determined by the following equation:

RMR = {oxygen consumption (VO:) of an activity —VO: under resting condition} /VO:
under basal condition.

A great number of RMRs for activities such as work, sport and leisure have been
determined, since the RMR was defined. The relevant values of RMR for activities
performed by subjects in the present study were derived from previous reports !'~'® It
should be mentioned that the abbreviation RMR should be distinguished from resting
metabolic rate.

The protocol was explained in detail to all subjects and was well accepted by them
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through out the whole year of experiment.

Table 1 Physical characteristics of subjects
Subject Age Height  Weight LBM™ BS*? EE*® DAF™
(yrs) (cm) (kg) (kg) (m?) (kcal/d)
A 20 162.4 61.62 51.27 1.617 2323 0.60
B 19 180.7 64.27 55.69 1.769 2375 0.51
C 19 170.1 62.50 53.49 1.678 2203 0.51
D 20 159.0 67.91 55.41 1.665 2284 0.52
E 20 178.1 83.90 69.97 1.972 2909 0.56
F 20 168.2 66.53 56.76 1.712 2443 0.61
G 23 164.3 53.98 47.79 1.537 2198 0.64
H 20 171.7 62.92 54.96 1.694 2490 0.59
I 20 168.4 56.01 49.90 1.588 2288 0.61
J 20 172.3 61.46 54.38 1.679 2672 0.68
Mean 20.1 169.5 64.11 54.96 1.691 2420 0.58
S.D. 1.0 6.4 7.71 5.68 0.112 356 0.12

Each value is the averaged value of the experimental 12 months.

w1

&2

k3

#4

Lean body mass (kg), by Nagamine and Suzuki(1964).
Body surface (n#), by Fujimoto et al. (1965).

Energy expenditure.

Daily activity factor.

(kcag/kg/d)
30
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Fig.1 Change of basal metabolism (BM)

*

sk

Significant difference between measured and reference BM : p<0.05 (paired t test)
Significant seasonal variation of measured BM : p<0.05 (analysis of variance)
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3. Results

| . The physical characteristics and DAF of the subjects

Table 1 shows the physical characteristics of the subjects and the annual average of
DAF from method A. The means and standared deviations of age, height, body weight,
LBM and BS were 20.1+1.0 yr, 169.5=6.4cm | 64.11+7.71kg, 54.96£5.68kg and 1.691%
0.112m* respectively. There was no significant difference compared with the standard
values for men in their twenties according to the reference values of the Recommended
Dietary Allowances for the Japanese ” except for LBM, because of the absence of present
standard. The annual average of EE from method A for 10 subjects in 12 months was
2420%356 kcal / day and the annual average of DAF of them was 0.58£0.12. The DAF was
at the second level based on the standard of level of physical activities
2 . Comparison of monthly change between measured BM and reference BM

Figure 1 shows the monthly change of mean BM obtained from measured and reference
valuesin 10subjectsin oneyear. The BM from direct measurement shows the characteristics of
seasonal change, high values in Winter and Spring and low values in Summer and
Autumn ! The seasonal changes of measured BM were statistically significant (p<0.05,
analysis of variance, ANOVA). On the other hand, the reference BM shows little monthly
change which is nearly a straight line through all 12 months.

Significant difference of BMs was found between the two methods in September, but no
significant difference was observed among other months between the two methods.
3. Comparison of EE calculated between method A and B

Figure 2 shows the monthly difference of EE based on the two methods. The values of
EE in each month calculated from method A are used as the standard. Whereas the
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Fig.2 Percentage difference between reference and measured values of EE for 12 months.
The mean values and standard deviations for 10 subjects are represented by vertical
bars and error bars.
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values of EE estimated from method B are represented as the percentage to the standard
value. Compared with the standard values, the monthly percentage differences were
noticeable in many months. The EE in April was 95.8% of actual standard value,
underestimated by 4.2% . The EE in July was 107.0% of actual standard value,
overestimated by 7% . The annual extent of deviation in EE by method B was 11.2% , with
the S. D. from 4.8~12.8% . The results of the two methods in September were significantly

100 +
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_; 60 | Cumulative frequency distribution
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& 40
>
O
o
S 207
g Frequency distribution
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DAF

Fig.3 Frequency distribution of DAF of 10 subjects for 12 months.
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50 | ! i L | L | L t L 1 |
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Fig.4 Percentage difference between reference and measured values of DAF for 12
months. The mean values and standard deviations for 10 subjects are presented by
vertical bars and error bars.
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different. There was no significant difference among other months.
4 ., Comparison of DAF calculated from method A and mothod B

Figure 3 shows the frequency distribution of DAF of 10 subjects for 12 months. The
annual average DAF was 0.58+0.12 , which was the second level according to the standard
of level of physical activities. The distribution of DAF was 0.26~1.27 . The wide scope of
distribution meant a large individual difference. Figure 4 shows the monthly difference of
DAF based on the two methods. The values of DAF calculated from method A are used as
the standard, and the values of DAF estimated from method B are represented as the
percentage to each month’s corresponding standard value. The extent of deviation in each
month was varied, and the S. D. of DAF in each month was 13.9~31.0% . Compared with
the standard values, the DAFs in January, February and April were underestimated, that
in April was as low as 88.6% of the actual standard value. The DAFs in other months
were overestimated. For example, the DAF in July was as high as 121.9% of the actual
standard value. The annual extent of deviation in DAF owing to under or overestimation
was 33.3% . The outcome between the two methods in September was significantly
different, but no significant differences were observed in other months.

4 . Discussion

Both EE and DAF are very important indices in the determination of Recommended
Dietary Allowances, and in giving guidelines for promoting health and improving
nutritional status. BM is the basis for calculating EE and DAF. If the measured values of
subject’s BM are easily available, there would be no problem. However, most researchers
have used the values of reference BM from the Recommended Dietary Allowances for
Japanese to replace the direct measurement of BM.

There is seasonal variation in BM. The typical type of seasonal variation in Japanese is
high in winter and spring, and low in summer and autumn. The scope of seasonal
variation in BM has been reported between 7.7~17%!"'® Several researchers have
reported that the scope of seasonal variation in BM has decreased !""'® Apart from the
main factor of seasons (atmospheric temperature), the seasonal variation in BM is also
related to other lifestyle factors, such as diet and physical activity. The same trend was
also observed by researchers formerly in our department.The scope of seasonal variation
of BM in the same northeast district of Japan was 15% in 1960!* but 10.5% in this study.
Although the scope has become smaller compared with that in the past, the subjects in
the present study demonstrated significant seasonal variation.

LBM is the principal determinant of BM. The LBM in one year showed a very similar
pattern of monthly change to measured BM. The means of LBM have a close relationship
with BM, because over 99% of the body’s metabolic processes take place within LBM ¥
while the pattern of BS was less similar to the measured BM than LBM.

The above signifies that one of the important factors in calculating EE and DAF is that
it varies with the change of seasons. The values of reference BM are shown by annual
average. That is to say, whenever during the year the reference BM is used to calculate a
subject’s EE or DAF, because only the average value is available. However, the value of
reference of BM is constant, though the real BM varies with the change of seasons. The
results of this study indicate that the EE and DAF from method B had diverged from
those calculated from method A. The two methods showed large difference in september,
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and the difference was at level that we could not ignore. The annual group extent of
deviation from standard in EE was 11.2% , which means if a subject’s energy requirement
is 2550 kcal / d (male in his 20’s, 170cm high) the error would be 281 kcal. The annual extent
of deviation from standard in DAF was 33.3%, which means level of daily physical
activity would be either underestimated or overestimated. If the large individual
differences in EE and DAF are considered, the error would become larger. Current studies
recommended consumption of at least “moderate” amounts of energy for better fitness
and health, in which the recommended energy consumption by additional exercise®® also
depends on the correct estimation of levels of daily physical activity. Thus improper
guidance might be given owing to incorrect EE or DAF estimated from reference BM.

5. Conclusion

In view of the seasonal variation in BM and the wide use of reference BM from the
Recommended Dietary Allowances for Japanese in research work, the influence of the
difference between measured and reference BM on the calculation of EE and DAF was
examined. The results show that the total annual deviation of EE calculated from the
reference BM was 11.2% compared with that from the measured BM, and was
overestimated by 7.0% and understimated by 4.2% than the real values in July and April
respectively. The total annual deviation of DAF calculated from reference BM was 33.3% ,
overestimated by 21.9% in July and underestimated by 11.4% in April than the real
values.

The results suggest that the EE and DAF in summer are easily overestimated, and in
spring are easily underestimated when the reference BM was used to calculate them.
Therefore, there is a strong possibility that the wrong estimation will be made of EE and
DAF in subjects, bringing about incorrect guidelines. We suggest that closer attention
should be paid to the influence of seasonal variation of BM on the calculations in subjects
when the values of reference BM are used to calculate EE or DAF.

The authors are thankful to all the subjects for their cooperation in the study.
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Effects of Physical Characteristics and Training on Menstrual Status
among Female Rhythmic Sports Gymnasts

Megumi Kikuchi*! Izumi Nakamura™! Jun Yamakawa™?
*1 Laboratory of Health Science, Japan Women’s College of Physical Education
*2 Laboratory of Exercise Physiology, Japan Women’s College of Physical Education

ABSTRACT

Seventy-nine female stndent gymnasts of rhythmic sports were examined by questionaire
for body fat, physical characteristics and regularity of the menstrual cycle.

The subjects had general characteristics as follows:
1) The distribution fo the percent body fat ranged from 8.1% to 21.1% with a mean of
14.69%.
2) The mean age of menarche among the present gymnasts was 13 years and 7 months
which was evidently later than that of non-athletes.
3) About 70% of gymnasts had been trained before the onset of menarche.

The following results were obtained in terms of irregularity in the length of the menstrual
cycle:
1) The proportion of those who answered to have experienced menstrual irregularity was
30.4%.
2 ) No significant differences were observed in stature, weight, body fat and training
frequency, rating of perceived exertion and athletic level between the regular and the
irregular menstrual-cycle groups.
3) The irregular cycle group had a significantly shorter years after the onset of menarche,
than the regular cycle group.
4) The shorter was the length after the onset of menarche, the higher was the proportion of
those who had experienced the irregularity.

These results suggest that the higher proportion of irregularity in menstruation among
rhythmic sports gymnasts, who generally start training at a younger age, is due to the short
years after the onset of menarche.

Key words : rhythmic sports gymnasts, menstrual cycles, menarche, body fat
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2. BEHREESI UM —Z SRR AR

EH e B8R

ARERBICRE G A LN EE LTI,
SIERRFRERR b v — = 7RI OMICE VA
SN ERLPIZT B 72002, B8 TH
BT, T72wn7zwWiRAIEg, &% 2 72554 % Al
FIEE, NZEAEHRHA, To 2 24EMIZARN
vy EEZT24E BB L CEICw
REER - FE, HEOEE - (FE - RIE%,
WIREERS, ML —= 7HE - B oFEE %
Bl LU (F2).

VIREES R - (E, HEOHEE - KE, §F

Mo—= 70BE L T—EB MY H % Wi&, br—= 78K - BRICHECBITS
#AbE, T6H, »13%, T7TH, »65%, ® FARELZEZZOoNT, ARBBEHAE H
W& 14T, &KN83.3%DRFEIHH PL— EXRBA LR, FHEL,SATER, FE,

£ FHREEFLEOSTEEMES L EERES

mean S.D. min. max.
e (7&) 20.2 1.1(N=79) 18.5 22.4
£ (em) 159.7 4.2(N =79) 148.0 169.0
1R (kg) 48.1 4.4(N=79) 35.0 56.9
IR (%) 14.6 2.2(N=79) 8.1 21.1
WIRERE S £ (em) 154.6 6.0(N =59) 130.0 169.0
WIFERRIARE (kg) 43.0 5.2(N=52) 35.0 55.0
FLr—=r 7 HE(H/E) 6.8 0.4(N=78) 6.0 7.0
b L—= 7 EER (BRRE /B ) 3.9 1.1(N=77) 2.0 8.0
WIREAERD () 13.6 10.6 17.3

1.3(N =67)
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ot —F, WA 2 BERICES AL
M, FIRFERIARUBE SO L DFEEI
B -7 (p<0.05),

AT, WMRAERI L ICHBRBER MBI
R Hl (F3, K1), PHEEFHEI 10N NE
FOREHIERIZ0OBTH -2, 1A TIE
12.5%, 12 T1315.4%, 13m&f%1335.0%,
147%f%35.3%, 16X T13100% & WIkkEH 7 L
WA BT RBE RIS hsEmERL
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7.
WMRREFBL IO -T, BHEED
HERS I L IR A b 2D T, RICEE
FOUE,r LEBE S TOFEKREPEDL L, SFK
TEICRMER OB AL (R4, FRER
DEBIIAREAPRMNA I3 FEr s 94
AR LB, FEMEE6.8 (S.D.1.5) 472
st hicH L, AHEBEOMIBRRDOERD
A1 ~8.54E, FII5.9 (S.D.1.6) T
BAEE L DA EIED - 72 (p<0.05).

=2 AERMRAMENOE S & OBEEmE2E

8 F 1

@AW -

mean S.D. mean S.D.
EhE(RE) 20.1 1.1(N=55) 20.3 1.2(N=24) NS
& £ (cm) 159.5 4.1(N=55) 160.0 4.5(N=24) NS
R HE (kg) 48.3  4.2(N=55) 47.6 4.6(N =24) NS
N ESC)] 14.8 1.9(N=55) 14.3 2.5(N=24) NS
R & & (em) 154.7  6.4(N=41) 154.4 5.2(N=18) NS
VIR E (kg) 43.1 4.9(N=35) 42.8 5.8(N=17) NS
FU—=r 7 H%(E/E) 6.9 0.3(N=55) 6.8 0.4(N=23) NS
MLm= IR (R H D) 3.9 0.9(N=54) 3.9 1.5(N=23) NS
WA (%) 13.3  1.2(N =47) 14.3  1.4(N=20)

*p<0.05, NS = not significant (t - test)

Vs ()

B aus
Fgs

0 50
I IR B R R SRR B

100 %
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EZ LB, FIT, MBS %50 percentile
fEEECGT.0E 2RI 2B T, BEIEED
£ b ﬁﬂi"‘%% IR E (14.6%)
BG4 L. RIEEEPFE EDOR T,

£4 WS SIE T TOSEEO BRI LB

B EL 2138 BEOHIRESET T 5 66 IRk L B (N H L ER
2R L7 FROE) BAMEE  PRBIE (%)
MR DER T LB E OB » £ < 1.0~1.4 0 1 100.0
BIEmRD B b N2, TOBER & LTI ;-2~1~9 0 0 -
0~2.4 0 0 -
SEEg =3 2D A s N
b@fﬁ}fm% W L RIER DOBRAD A n T L 5520 0 0 B
3.0~3.4 1 0 0.0
3 WIARER B R AR B 3.5~3.9 3 0 0.0
L L SEVSIE T 1 ’ e
e 8 ~(, 11 TR o, O™, .
() mBRRE BRI _ (%) 5 05 4 ) A 66.7
10.0~10.9 1 0 0.0 5.5~5.9 2 2 50.0
11.0~11.9 7 1 12.5 6.0~6.4 5 2 28.6
12.0~12.9 11 2 15.4 6.5~6.9 8 3 27.3
13.0~13.9 13 7 35.0 7.0~7.4 8 1 11.1
14.0~14.9 11 6 35.3 7.5~7.9 2 1 33.3
15.0~15.9 4 0 0.0 8.0~8.4 10 1 9.1
16.0~16.9 0 3 100.0 8.5~8.9 2 1 33.3
17.0~17.9 0 1 100.0 9.0~9.4 2 0 0.0
L = B LR =
CRAMEE/ 2R B EGRINET + A3 ) x 100 (A RO B B GRREY + AR5 ) x 100

TEROFH (F)

B au=m
EEE

(o= 1)
(= 3
= 1)
(n= 5)
(= 6)
(= 4
=17
=11
(=9
(= 3)
(=11}
=3
(= 2)

0 50
2 WIRER O

100 9,
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DKL, PIRBERIFRCEHEOH THRIENF
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o, v —=7zxd A EBRE,
b y—= o 7B (WERRI A B W 3R), B
MOFEIZ DT LE 247 - 728, AR
DB & ORNICHETINICE B 2 BEE A 5
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PNCY (R R R AR

Pk#% %o s EHEERTE T, wgEko
EHDE N T DA H BRSO NI
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3. BEL AL BEREE, BERE, L

~Z 2 TRR E DR
AFEEMRIZ, 4D vy 2R FEFHEX
ST E2RTF P LRES 2 PLICHEETS
BFEF T, BTFOBEH LV ~UHIEE N, B
£5 URBROERORE L BIEHROEEOME
BAT A (%)
MR DOFEHK e

7.04EHM 7.0

gg 14.6%5%0% 18( 42.9)
g 14.6%LIF  24( 57.1)

13( 46.4) 31
15( 53.6) 39
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% B
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«?kthm— IEEI IO AR R IR

& dt 42(100.0) ~ 28(100.0) 70 DEERRITTIERLIMLNT VS, BT
E6 B L ~ULBIERE
V¥ 2 F— — %

mean S.D. mean S.D.
Ehp (78) 20.0 0.9(N=22) 20.2 1.2(N =57) NS
& & (cm) 162.1 4.8(N =22) 158.7 3.7(N=57)
AR E (kg) 48.4 4.4(N=22) 48.1 4.4(N =57) NS
BN (%) 13.9  2.3(N =22) 14.9  2.1(N=57) NS
WIS B (em) 156.4 8.2(N=19) 153.9 4.5(N =42) NS
PR E (ke) 45.2 5.9(N=16) 42.2  4.7(N =38) NS
Fe—=r7B%(R/HE) 7.0 0.2(N=22) 6.8 0.4(N=57) *
b y—= 2 RER (BERE /B 4.1 1.2(N=21) 3.8 1.0(N=57) NS
VIR (%) 14.1 1.1(N=20) 13.4 1.3(N=50) ok

#p<0.01,%p<0.05, NS = not significant (t - test)
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Reliability of the Age of Menarche Estimated by Cross-Sectional Retrospective Method

Yoshiaki Gowa*!*?2 Ikuharu Morioka™? Kazuhisa Miyashita*?
Shintaro Takeda®™  Etsuko Hirase®®  Kenji Matsumoto*®*
*1Osaka International University for Women
*2 Department fo Hygiene, Wakayama Medical University
*3 Mukogawa Senior High School
*4 Faculty of Education, Tottori University

To examine whether the menarcheal age estimated by the cross-sectional retrospective
method is reliable, we compared this age with that by the longitudinal method.
Questionnaires on the recalled date of menarche were collected on July 21.1992, with 1,734
female students, born In 1974—1978, at a senior high school in Nishinomiya-shi, Hyogo
Prefecture, Japan. Each student answered by choosing one of the following answer types;
“What Year/Month/Day you had menarche”, “What Year/Month old you were when you had
menarche”, “What Grade/Month you were when you had menarche”, “What Grade/
Term(first, second, third) it was when you had menarche” or “What Grade/vacation (spring,
summer, winter) it was when you had menarche” (the cross-sectional retrospective method).
The date of menarche of each subject, which was longitudinally collected in a junior high
school affiliated to the high school, was used as the actual date of menarche (the longitudinal
method). The subjects in this study were 1,198 students whose both data were complete. The
results were as follows;

1. In the cross-sectional retrospective method, 19% of the subjects answered with the “Year/
Month/Day”. Sixty~two percent of the subjects answered with the “Year/Month/Day”, the
“Year/Month/old” or the “Grade/Month”(a conventional cross-sectional retrospective
method). Sixty percent of the subjects answered with three “Grade” sections ("Grade/
Month”, “Grade/term”, or “Grade/vacation”).

2. In the longitudinal method, the dates of menarche of 73% of the whole subjects were
collected with the “Year/Month/Date”. Those of 98% of the subjects were collected with the
“Year/Month”.

3. The mean menarcheal age was 12.43 years old by the longitudinal method. It was 12.51
vears old with the subjects who answered by the conventional cross-sectional retrospective
method. The time difference was 0.08 years of age between the recalled and the actual
menarche age.

4, We selected 727subjects whose dates of menarche were collected with “Year/Month” by
the longitudinal method out of 731 subjects who answered by the conventional cross-sectional
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retrospective method. The recalled menarcheal dates corresponded to the dates of
menarche by the longitudinal method with 474 out of 727 subjects (65 %).
5. We selected 212 subjects whose dates of menarche were collected with the “Year/

Month / Day” by the longitudinal method among 242 subjects who answered with the

“Year/ Month/ Day” by the cross - sectional retrospective method. The recalled menarcheal

dates corresponded to the dates of menarche by the longitudinal method with 134 out of 212
subjects (63 %). It means that only 11 % of the entire subjects knew their actual dates of
menarche. The results show that a misguided memory is more often on the “year” than on

the “month” or the “day”.

6. The correct answer rate was highest with the subjects who experienced menarche at the
age of 14 and over and second highest with the subjects with the menarcheal ages of twelve.
Those who had menarche very early had a tendency to answer with the menarcheal age

later than the actual age. Those who had menarche very late, showing a reverse tendency,

answered with the early menarcheal age.

The results in this study suggest that it is difficult to estimate an actual menarcheal age

by the cross - sectional retrospective method.

Key words : Menarcheal age, Cross - sectional retrospective method, Questionnaire,
Longitudinal method, Senior high school girls
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Knowledge and Awareness of Freshmen about AIDS

Osami Arakawa

Health Administration Center, Shimane University

This study aimed to examine the knowledge and awareness of 1120 freshmen, 618 male and
502 female, about the acquired immunodeficiency syndrome (AIDS) by the questionnaires. For
the effective prevention of the infection of human immunodeficiency virus (HIV), three factors
are needed; knowing that AIDS is serious disease with no completé therapy and no effective
vaccine, recognizing own high risk of HIV infection, and mastering effective prevention. The
results of this research were analyzed by focusing these three factors. On the knowledge
research, freshmen did not understand that AIDS is mainly one of the sexually transmitted
disease (STD) and is latent for about 10 years and they are a part of the high risk group of
AIDS. As the result of awareness research, almost freshmen estimated the AIDS
enlargements but they did not feel it as usual perilous disease and themselves as one of the
high risk groups. And their awareness on selecting sexual partners was fragmentary and not
consistent in the prevention of HIV infection and especially awareness of girl students was
not definite. And some misunderstandings about blood infection were not corrected
comparing the results of the similar research in 1993, So it is clear that more education is
needed for freshmen to prevent HIV infection.

Key words : AIDS, STD, sexual education, freshman
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Relationship between Like and Dislike of School Lessons and
Symptoms of Fatigue in High School Students
— Comparison of Students between in a Large City and in a Small City —

Tsutomu Tomita
Department of Education Health, Sapporo Campus, Hokkaido University of Education

This study investigated the relationship between like and dislike of school lessons and the
symptoms of fatigue in the first-and the second-year students of two public high schools in a
large and a small cities. In addition, changes in the feeling of fatigue resulting from being
taught were compared between the two schools.

The following results were obtained.

1. Subjective symptoms of fatigue in both students of large and small cities became high
before instruction, especially in groupIl which is considered to be mental fatigue, as school
lessons dislike.

2. In subjective symptoms of fatigue related to be conscious like and dislike of school
lessons, the feeling of fatigue in ordinariness and dislike of school lessons before
instruction in students of the small city showed higher values than those of the large city
students.

3. In subjective symptoms of fatigue the feeling of fatigue in groups of students studying
sciences in the small city showed higher values before instruction than those of the large
city students.

4. In subjective symptoms of fatigue related to be conscious like and dislike of subject
groups, the feeling of fatigue before instruction in groups studying science of the small city
students, regardless of like or dislike of studying science, showed higher values or high
tendency than the feeling of fatigue of the large city students.

5. In subjective symptoms of fatigue related to be conscious like and dislike of school
lessons in each school year, the feeling of fatigue in ordinariness and dislike of school
lessons, especially in that of ordinariness, before instruction in the small city showed
higher values in the second-year students than those in the large city students.

6. In acomparison between the two schools of subjective symptoms of fatigue resulting from
being taught, the change in groups studying science in the small city showed a tendency to
increase. Feeling of ordinariness and dislike in groups studying sciences was high in group I
which was considered to be a physical fatigue, as compared with the large city students.
These findings suggest that students of large cities differ from those of small cities in the

feeling of fatigue before instruction by being conscious like and dislike of school lessons, and

subject groups of each school year. In addition, the feeling of fatigue resulting from being
taught in groups studying sciences was observed to be different between the two schools.
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R
CERAT (N =19 2.88+0.47 1.36%0.51 1.36+0.34 5.60+1.13
x| P _ ) RS s
INERT (N =45) 3.961+0.37 2.070.41 2.20+0.38 8.22+0.99
- KEH (N =23) 3.67%0.39 1.57%0.30 1.57%0.31 6.33+0.80
= ANERTH (N =26) 3.27+0.37 1.42+0.42 1.38%0.43 6.08%1.00
s KERTH (N =3) 2.25+1.32 1.25+0.75 1.50+0.50 4.001.63
IRH (N =09) 4.56+1.02 2.447%0.84 1.33+0.67 8.33+2.27

BAEIEIXESERRT. wp<0.10 *p<0.05
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£ RWH R NMETORBENT BT B4F XD 2 R ORER|%E O K
B #H X 2 I B o m B T
FE
7 x KERTH (N =21) 1.3400 0.9216 0.9297 1.1145
AR (N =19)
WwiE KA (N =41) (—)2.4250% (—)1.5377 (—)1.5559 (—)1.8683%
IR (N =54)
o KEH (N =19) (—)2.3144% (—)0.5414 (—)1.8032% (—)1.73415%
NERTHT(N =35)
X&R
i % KERTH (N =19) (—)1.8313% (—)1.5672 1.1886 (—)1.8247%%
R (N =16)
- KHEH (N =85) 0.2745 (—)0.4881 (—)0.8278 0.3332
MR (N =65)
i KERTH (N =21) 0.7142 (—)1.3592 1.2390 0.1636
ANERTT (N =34)
4 % KEH (N =19) 0.0900 (—)0.6283 (—)1.6607 (—)0.5062
MR (N =45)
- KERH (N =23) 1.7523% 0.1511 (—)1.1875 0.5611
AERH (N =26)
s K (N =3) 1.7609 ¥r 0.9933 0.3976 1.0798
AR (N =9)
BAEZ tEZRT. ()RS IREH I LT O 2 MOFEERBEIKE W L 2R T,
%p<0.10  *p<0.05
210 KEH R UM OEEMIC BT 20 SBEWBIOHR 2 B OIFERIE
A #HH R o I # o B m B T
154
% KT (N =35) 3.547£0.40 1.637%0.43 1.630.30 6.80%+0.93
/MR (N =50) 4.05%0.30 2.23740.33 2.20%0.28 8.48%0.75
sy | 2SR (N =94) 3.47+0.27 2.20+0.22 1.78%0.19 7.44%0.56
B BT (N =73) 3.900.25 2.560.26 1.73%£0.20 8.22£0.61
B KAERTH (N =16) 3.69%0.54 3.1340.68 1.63%0.33 8.44%1.37
MR (N =30) 4.7410.43 3.31%0.46 2.00+0.33 0.05+1.04
2R
7 % KETH (N =24) 3.35%0.61 2.267+0.66 1.83+0.52 7.43+1.64
IR (N =30) 3.53%0.56 2.20+0.81 2.40£0.80 8.13+2.09
= .35%0. .82+0. .31£0. .41£0.
| Ty | fesome)® sorrond” sserow)” oeseies)”
N =27 3.40£0.4 .56F0.4 .47%0. 441,
we | NERN | TRnRde RIG MWD Sanm

i iix+ SE #7R 7., vep<0.10 **p<0.01
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A Study on the Idea of Physical Growth
and Development in Modern Japan
— A Comparison between the Idea of Michiyoshi Mishima
and Heizaburo Takashima—

Katsumi Irie

Kenji Matsumoto

Faculty of Education, Tottori University

Generaly speaking, the concept of physical growth and development has tend to be
prescribed from biological or physiological point of view. However the body of human being
is influenced in a various way by the historical and social conditions. The purpose of this
study is to make clear the idea of physical growth and development in the MEI]JI Era by
comparing the ideas of Michiyoshi MISHIMA with that of Heizaburo TAKASHIMA.
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Factors Affecting School Difference in
Incidence Rate from Accidents

Yuji Takasaki
Department of Health and Sport Sciences, Faculty of Education, Akita University

Incidence rate of accidents in each senior high school of Akita prefecture was compared
with the mean value in 1991-1993, and it was found that some schools had a tendency to
show lower or higher incidence rates throughout these years. Accordingly a survey was made
to investigate the relationship of incidence rate with the various kinds of frequency for safety
education and administrations. Questionnaires were sent to the heads of senior high school,
who especially replied concerning how many times the operation for safety education and
administrations had been done a last year and what the contents were. In addition, the study
course and the percentage of male atudents in each school were examined.

As a result, there was no statistically significant association of the incidence rate with the
frequency for safety education and administrations. The frequency, therefore, seemed not to
affect the school difference in the incidence. A school of the highest incidence rate had
relatively larger frequency of operations, such as safety instruction, inspection, training and
so on, than that of the lowest one. This might mean that a great deal of effort goes into the
education and administrations to cope with high incidence rate. Meanwhile the percentage of
male students in each school was significantly associated with the incidence rate and it
seemed that this association would explain a large part of school differences in incidence
rate. However, further investigation is needed to clarify other relating factors, since there are
some schools deviating from the linear relationship between the percentage of male students
and incidence rate.

Key words : Accident in school, Safety education, Safety administration,
School difference
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