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Effects of Aging on Record in the City Marathon Races

0. KASHIMURA (Department of Physical Education, Honan College)
E. TAKAHASHI (Laboratory of Fundmental Arts and Sciences, Agricul-
tural Chemistry, Tokyo University of Agricurture)

Abstract

Recently, the numbers of middle-aged marathon runners and joggers increased. They

believe that exercise can enhance the marathon record and health maintenance. However,
many researchers have suggested that exhaustive exercise-training and race may increase
the risk of sudden death in heart disease in middle-aged runners. In this investigation,
the 2609 full- and 1693 half-marathon runners, aged 15-71 years, participated in the
Sai-no-Kuni Saitama Marathon, Kumagaya-Sakura marathon and Gyoda-Tekken marathon races
were studied to research the effects of aging on record time. Also, in a city marathon
runner (aged 41 years), pulse rate measured at the full- and half-marathon races. The
records (performance) in full and half-marathon races closely associated with that age
(p<0.05).The performance of marathon race decreased with aging, in particular, the
decreased performance clearly increased after about fifty years of age. This study
indicated the ranges and the limits of record in the common city runners participated in
marathon races. For a city runner aged 41 years the exercise intensities of marathon
races were about 90 % of maximal heart rate. From the results obtained it may be
concluded that the middle-aged runners should be considered as a factor to the risk of
sudden death during running.
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On the Use of trade editional body fat monitors
and of a pedometer in a physical or health
educational lecture situation

Kikunori Shinohara *, Akitaka Yanagisawa *, Ken-ichi Nemoto
Kouji Terasawa

Abstract

The purpose of this study was to examine the use of trade editional body fat monitors and
of a pedometer in a physical or health educational lecture situation. For this purpose we
examined the relationship between changes of % fat estimate in subjects (18-19 years
old) by BlI(bioelectorical impedance) method using the TANITA and OMRON model, and
changes of total step number in one week, two weeks, or five weeks per unit. We observed
a significant correlation only between changes of % fat in subjects using the TANITA
mode! and changes of total step number per week. In the case of using the OMRON model.
we could not observe a significant correlation. In the case of using the TANITA model
il the % fat measurement interval is extended to 2 or 5 weeks, correlation between changes
of ¥ fat and changes of total step number could not be observed. We suggested that the
one week interval using the TANITA model and a pedometer is desirable in the physical or

health educational lecture situation

1998). If the effect of increase of step
First number in such an attempt is confirmed with

other health paramefers, studenis may bhe

In the course 'Sports Theory and Exercise motivated to exercise more often.

I" in Shinshu University, an attempt was % fal estimate by body fat monitor of the
begun in 1998 to promote students’ future BI (bioelectorical impedance) method is of
health by grasping their own daily exercise low cost with shorter measurement time
quantity using a pedometer (Terasawa el al., compared with other methods (Segal, 1988,

#] Science University of Tokyo, Suwa Callege
2 Matsumoto Juior College
*3 Joetsu University of Education

¥4 Shinshu University
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Baumgartner and Chumica, 1990). So, in Actually, Shinohara(1997) reports a
Shinshu university, % fal estimale by trade significant correlation between changes of
editional TANITA body fat monilor has been fotal step number made 1 week a unit and
used as a provisionary health parameter changes of % fat by the TANITA model.
(Terasawa ct al., 1998). It is not obvious, however, over how long
Shinohara (1997) has been continuing the an observation period this correlation may
atlempt that resembles with the system of be made. TANITA and OMRON occupy a share of
Shinshu University using trade editional a marketing body fat monitor in Japan.
TANITA and OMRON body fat monitor (Shinohara, Therefore, our purpose was to examine lhe
1997). 1n these attempts we gave participants relationship between changes of total step
a pedomeler, presented Lthem exercise number and changes of % fat estimate, on the
quantity goals of a day, gave leclures on basis of the data collected at one week a
the effectiveness of exercise for hcalth and unit, two weeks a unit and 5 weeks a unit
on Lhe relations hetween exercise, nuirition, using the TANITA model, OMRON model and a
and % falt , and checked their & fat and step pedometer.

number, without compelling them to exercise Lectures related to physical education or
and lo control their intake-Calorie. health education in universities, are
Some participants, whereat, increased their carried out once a week. Our study, thereflore,
step number but others decreased. Even in included to examine how long % fal observation
lhese lose controlling conditions, if % fat period are to be in the real lecture situation.

fluctuation faclors but exercise quanlity

(e.g. intake-Calorie, basal metabolism, fat Methods

melabolism etc.) are immutable, the negative

correlation betwecen changes of cxercise A 5 week program was enforced in 1996 for
quantily and changes of % fal estimate could first year students of an Universily or a
be shown. Or again, it could be shown, il it College( n= 221), using TANITA and OMRON body
is able to disregard in the result the fat monitor and a calorie counter. The outline
fluctuation and the interaction of % fal of measurement devices is shown in Table 1.
fluctuation factors bul exercise quantily. Also, Lhe structure of data that was obtained

Table 1  Measurement. devices

TBI-511,633 These body fat monitors can measure body weight simultancously. Alter
(TANITA) inputting sex, adult.or not, and height, we arc on it, we can measure % fat
' estimate. Blectricity is passed among two legs. TBI-511 is 1% unit. TBI-
533 is 0.5% unit.

1IBL-300 Iolding with both hands, and inputting weight, height, age, and sex, we

(OMRON) can measure % fat estimate. Blectricity is passed among two handsIIBI-
30015 0.1% unit.

Calorie Counter Puton waist belt like pedometer. Input height, weight, and age. From the

Selecet 2 acceleration of waist and weighl, exercise quantity is conjectured. There is

(Kenz) a conjecture function of estimation of fundamental metabolism volume

and ol the total consumption volume by height, weight, age, and exercise
quantity. Step number can be measured, to. The (otal step number, total
exercise quantity, and the {otal consumption volume a day can lx
remembered [or a week.
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Table 2 Five weeks program in 1996, [rom which we ascertained, that (thivd % lat)- (second %

fay) and that (total siep number of second week) — (lotal step number of first week). We called it

‘a week a unit’ data. And we could confirm that (Lith % fat) - (third % [at) and that (lotal step

number of lourth and fifth weeks) — (lotal step number of first and second weeks). We called it

‘two week a unit data. TBER-511, TIBF-300 and Calorie counter Select 2 were used in this

program.

['irst measurement,

Checked % fat estimate by TANITA and OMRON

IFirst week

Put,on calorie counter

Second measurement,

Checked % [at estimate by TANITA and OMRON, and total step
number of first week

Sccond week

Put.on calorie counter

Third measurement,

Checked % fat estimate by TANITA and OMRON, and total step
number of second week

Third week

Put on calorie counter

[Fourth week

Put.on calorie counter

Ifourth measurement,

Ouly total step number of fourth week was checked

[ilth week

Put on calorie counter

["ifth measurement

Checked % fat estimate by TANITA and OMRON, and total step
number of ifth week

in this measurement is shown in Table 2. The Table 3. From these data, changes of the totlal
total step number changes that made 1 week a step number (5 weeks a unit) and changes of
unit or two weeks a unit and % fat estimate % fat estimate were obtained.

changes were obtained. Furthermore, the data The individual changes of % fat estimation
of subjects without a defect value was value and the total step number that was made
presented for correlation analysis. Yet, for at 5 weeks a unit, 2 weeks a unit and 1 week
7 weeks data there was a one week gap among a unit, from the aforementioned dala,

measuring periods.

A 10 week program was conducted in 1997 coefficients among them and 2-tailed
(n=103). This data sltructure

obtained. We computed Pearson correlation

is shown in significance using SPSS™ for Windows.

Table 3 Ten weeks program in 1997, from which we observed that (thivd %fat) - (second %[a()

and that (total step number of last five weeks) — (total step number of first weeks). We called it
five weeks a unit’ data. TBIE-633, TIBF-300, and Calorie Counter Select 2 were used in this

program.

=
FFirst. measurement,

Checked % fat estimate by TANITA and OMRON

I'rom lirst 1o filth week

Checked every week total step number

Second measurement,

Checked % fat estimate by TANITA and OMRON

['rom sixth to tenth week

Checked every week total step number

Third measurement,

Checked % fat estimate by TANITA and OMRON

,]g_
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Resulls

Changes of step number and % fal estimale are

shown

between

in Table 4 .

increasc of

lotal

Correlation cocflicienls

step number and

increcase of % fal using cach body (at monilor
(TANITA , OMRON) interval

arc shown in Table 5.

in each mecasurcmenl
A significanl negalive
corrclation was only found in the case of | week
a unit using TANITA body fal monitor (P<0.01).

Table 4 Changes of means and +- 1 SD of % fat estimate by TANITA and OMRON, weight,

and lotal step number in subjects in 5 weeks program and in 10 weeks program.

In 5 weeks program

IMirst, Second Third [Filth
measurement. measurement measurement, measurement
% fat estimale by 222+-6.5 21.3+-6.3 21.0+-6.4 22.2+-6.0
TBI-511 (n=211) (n=213) (n=216) (n=144)
(TANITA) (%)
% fat estimate by 184 4+-6.3 18.4+-6.2 18.2+-6.3 10.7+-6.3
IBEF- 300 (n=209) (n=208) (n=212) (n=140)
(OMRON) (%)
Weight  (kg) 6O.7 +-10.2 60.7 +-10.0 60.9 +-9.9 59.8 +-10.0
(n=215) (n=215) (n=215H) (n=142)
‘Total step 51037 +- 17168 68G73 +- 18857 45639 +- 12868 47674 +- 156502
number in a (n=180) n=192) n=109) n=120)
week  (step) (the first. week) (the second (the fourth week) | (the Gfth week)
week)

In 10 weeks program

Ifirs(, measurement.

Sccond measurement, | Third measurement

% [at estimale by
TRI-533 (TANITA)
%)

25.5 +- 4.4 (n=29)

23.1 +-5.0 n=29) 23.0 +- 5.5 (n=29)

% [at estimale by
1IBIF- 300 OMRON)
)

20.3 + 1.0 (n=29)

21.0+- 0.9 n=29) 21.0 +- 0.9 (n=29)

Weight  (kg)

67.3 +- 1.5 (n=29)

57.8 +- 1.6 (n=29) 67.9 +- 1.5 (n=29)

Tolal step number in

five weeks  (step) (n=29) (n=29)
(the first live weeks) (the sccond five
weeks)

254930 +- 11889 243395 +- 10809

Table 6

5 Correlation coellicient between % fat estimate using TANITA body fal monilor or

OMRON body fat, monitor and changes of total step number of one week a unit or of two weeks
a unit or of five weeks a unit. Only in the case of using the TANITA  model and of making one

week a unil, a significant correlation was observed.

Corrclation
changes of % fal by TANITA and
changes ol total step number

coellicient,

Correlation coellicient  between
changes of % fat by OMRON and
changes of total step number

between

One week a unit

-0.211 (n=158) (p<0.01)

0.032 (n=165) NS

Two week a unit

-0.106 (n=88) NS

0.062 (n=90) NS

IYive week a unit.

0.088 (n=29) NS

-0.148 (n=29) NS
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The scatter-graph of TANITA dala
1,2, 3.

figures

participants who could say

number was

o)

Changes of % fat by TANITA(

Figure 1

increased.

is shown in TANITA was increased.” or " Tolal step number
The percenlage of those was decreased. But, % fat estimate by TANITA
that "Total slep was decreased.” was 20%(a week a unit),31%
But % [at estimate by (two weeks a unit), and 48%(5 weeks a unil).
4
o) o
24 oo PO O
| ® o] O WoPWPDLOD O @
0«—:—:—:%48—6—{@%—%—6}8—9—9—87
0 DDO’:] m?rm\mnim\e\\p\o
-2 n=158 oo |oo 0 0o o 1
r=-211 p<0l O oom@Oo O
-4 1 00 go o)
-6 o o
o
-8
-40000 ~20000 0 20000 40000 60000

Changes of total step number of one week a unit

A scatier-graph showing the correlation between changes of % [at estimate by

TANITA body fat monilor and changes ol total step number of one week a unit. “Changes of %

fat” means that (third % lat by TBI-511 in [ive weeks program) - (second % (at by TBIE-511 in

five weeks program). “Changes of total step number of one week a unit” means that (total step

number of second week in five weeks program) — (total step number of first. week in five weeks

program). A significant correlation was observed. Y=- (2.357E-05)X — 0.211.

The percentage of those participants who could not obtain ‘reasonable’ data was 20 %.
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Changes of total step number of two weeks a unit

Iigure 2 A scatter-graph showing the correlation between changes of %fat estimate by
TANITA body fat monitor and changes of total step number of two weeks a unit. “Changes of %
fat” means that ([ifth % fat by TBI-511 in five weeks program) — (third % fat by TBIF-511 in five
weeks program). “Changes of total step number of (wo weeks a unil” means that (total step
number of filth and fourth week in five weeks program) — (total step number of first and second
week in five weeks program). A significant correlation could not be observed.

The percentage of those participants who could not obtain ‘reasonable’ data was 31 %.
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3.0
O
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<
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% r= 0.088 (NS)
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2
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-4.0 .

-200000 -100000 0 100000

Changes of total step number of five weeks a unit

Figure 3 A scatler-graph showing the corrclation between changes of % fat estimate by
TANITA body {at monilor and changes of total step number of five weeks a unit. “Changes of %
fat” means that (third % lat by TBI-533 in ten weeks program) — (second % fat by TBF-533 in
ten weeks program). “Changes of total step number of five weeks a unit” means that (total step
number of [rom sixth to tenth week in ten weeks program) — (total step number of [rom first to
fifth week in ten weeks program). A significant correlation could not be observed.

The percentage of those participants who could not obtain ‘reasonable’ data was 48 %.
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Discussion

Examinations have been made regarding body
% fat estimate using the BI method and the
validity, objectivity and reliability of BI
method have been confirmed (Segal, 1988, Keller
and Katch, 1985,1986, Lucaski, 1987). The
estimation process of the BI method, however,
is to improve the correlation with underwater
body weight method by determining coefficients
by regression analysis (Baumgartner and Chumlea,
1990, Sato, 1995). Accordingly, it is possible
that a different % fat estimation value is
presented in comparison with other makers,
although there is adjustability inside each
maker data. Actually, Shinohara (1997) found
a significant difference between % fat by the
TANITA model and % fat by the OMRON model in
18-19 year-old, those makers occupying a share
of a marketing body fat monitor in Japan. %
fat of the TANITA model showed a higher value
than that of the OMRON model, and the trend
was more pronounced for males.

Also, a correlation between changes of step
number and % fat estimate was observed only
by the TANITA model (Shinohara, 1997). And
according to this examination, if the % fat
measurement interval is extended to 2 or 5
weeks, correlation between changes of % fat
and changes of total step number can not be
observed. Furthermore, the percentage of those
participants who could say that "Total step
number was increased. But % fat estimate by
TANITA was increased.” or " Total step number
was decreased. But, % fat estimate by TANITA
was decreased.” was 20%(a week a unit), 31%
(two weeks a unit), and 48%(5 weeks a unit)
The longer was % fat measurement interval,
the more was the percentage of those who could

not obtain 'reasonable’ data

- 24 -

So, to students(18-19 years old), during
weekly lectures, without compelling students
to exercise nor to control intake-Calorie,
the plan using TANITA body fat monitor and a
pedometer , measuring % fat and total step
number per a week, is an effective way to
show students that "Increase of total step
number makes their % fat decreased”. While %
fat is measured every 2 week or 5 weeks, it
is conceivable that students may have their
doubts for the effectiveness of exercise
0f course, the development of an economical
tool that can reflect a real % fat and can
measure it in short fime is important. And
the development of a tool that can measure
participants’ intake-Calorie easily is
important. If their real % fat and intake-
Calorie is able Lo be measured in short time
with economical tools, aforementioned
examination will be unnecessary. Now, however,
in a real lecture situation, the usable % fat
measuring tool is limited and measuring intake-
Calorie tool is comparatively too detailed.
Furthermore the possibility that other health
parameters (cholesterol count, HDL count, blood
pleasure etc.) are improved without the
improvement of % fat has been pointed out
(Tanaka, 1995, Shindo, 1990). Accordingly, we
should use % fat by the TANITA model as a
provisional lodestar to motivate participants
to exercise and should not use as a real % fat.
We should explain the uncertainty of BI
method, the purpose of assessing body fat,
and % fat fluctuation factors but exercisc.
Furthermore, we should measure ¥ fat per a
week.
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* p <0.1 * % p <0.05
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A Study of Offensive Forms in Baskelball

Eiichi FURUSAWA ( Faculiy of Economics, Shinshu University )
Yasuji INAGAKI ( Shoin College )

Abstract

There exist three fundamental movemenl palterns in basketball offense, that is, Man
Ahead Systems, Dribble Systems and Ball Ahead Syglems. It has already been proved tha
we succeed in shooling most effectively when we play according to the first pattern, Man
Ahcad Systems.

In this study we want to pay attention (o the movement prior to that leading to a final
shot. We speculale that our shots tend to be successful when we use Man AheadSystems in
two consecutive movements prior to a final shot. The teams we examined range from those
for junior high school boys to those for adull men

As a result of our study, at leasl two Llhings have been made clear: (1) we succeed in
shooting most effectively when we combine Man Ahead and Man Ahead before shooting:
(2) oplayers in a team which tends to win games use the combinalion of movementpatterns
( ManAhead - Man Ahead - Final Shots ) more f{requently than any other.

In the future we would like to further our study by examining women's teams aswell.
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