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A Report on physical Strength
of Kobe J ogakuin College Students

Résumé
Ichikawa, Tamiji

In “Studies” Vol. III, No. II I made a report on the subject
of “Development and Health Condition of Kobe Jogakuin College
Students in 1956 School Year”, but in that report I did not touch
on the phase of the physical strength of female students in the new—
system college- Up to the present time the education in Japan has
been developed along lines attaching special importance to the
training of intellect and of moral habits. Physical strength tests give
the students opportunities to know themselves better, and also
teach them self-control, thus leading them to live a healthy life;
‘theref'ore, I believe it not only advisable but quité impartant to lay
more stress than in the past on the physical training of college
students based on the results on various physical strength tests.

For the last few yéars I have been guiding all the sophomore
students in simple physical strength tests, such as respiratory function,
circulation and muscular strength. In this issue, I shall only make
a tentative report on the results obtained from the latest tests—
those taken by the students who registered in the physical education
lecture course in the first semester of 1957, the age distribution of
the students being as follows; 81 students of 19 years old, thirty of
20 years old and three of 21 years old ; total 114. They are in the
English Department and the Music Department.

Sometime in the future I shall make a further report on the
same subject comparing the results of the tests given each year,
noting any possible changes of differences as the years go by.

The following is a summary of the results of the tests.

I. Respiratory Function

A. Vital Capacity '
The lowest ve v wie eee wee e 2175 cC.
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The highest ... e v wr e . 4195 ce.
The average of the 114

students .. vee e e e o 3076 cc.
The number of students above the average ... 52(45.6%)
The number of students below the average ... 62(54.4%)

This method of computation, however, is not exactly
accurate for evaluating individual respiratory capacities, so,
taken into consideration the student’s height in evaluating,
I adopted the Ziemssen Quotient (formulated by the Kumagai
Medical Establishment) in determining the standard vital
capacity of each individual.

Ziemssen Quotient ... ... ... ... Height x 18.22
Evaluating Formula is:

The actual measurement of individual vital capacity _
( The standard Vital capacity of individual —1> *100=+ X9

The figure within (X = —12% ) may roughly be
considered normal, and that above the figure may be
considered abnormal or unsound.

Conclysion: Observation made by using this formula gives

the following result:
Number of Students

The lowest v v wee oo —20% ... 1
The highest ... e v v +45% o o Ll 1
The average ... ... e ... +83%

This shows the vital capacities of our students in genearl
are fairly good.
Distribution :

The number of students having the standard

Vital Capacity v v e e e 2 (L79%)
The number of students having above the
standard ... .. e e oo 87 (76.3%)
The number of students having below the ;
standard ... e 25 (22%5)
I. B. Chest Ratio ( Girth Of, the Chest x 100 )
’ Height
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This is an indirect method of figuring respiratary
capacity, which also enables us to determine the shape of

the chest.

Shape of Chest Number of Students
Narrow Chest (Chest Ratio below 50) ... .. 27 (23.7%)
Normal Chest (Chest Ratio 50-55) ... .. ... 85 (74.6%)
Broad Chest (Chest Ratio above 55) ... w2 (1.7%)

II. Cardiac Furction
A. Pulse Rate in Rest '

1. In lying position
Pulse Count Number of
per Miunte  Students

The slowest . 45 e v e 1
The quickest ... e wne vee wen 88 e e 1
The number of students having
Slow PUlSES s wr e e e 41-60 ... ... 43
The largest number of students .... 61-65 ... 33(29%)
The average pulse rate .. .. 63
2. In sitting position
The sloweet .. v co e e 50
The quickest ... e e v e 96
The number of students having
slow pulses .. e e e e 11
The largest number of students ... 66-70.... 37 (32.5%)
The average pulse rate ... .. 69
Comparison with the pulse rate in
lying position
Number of
Difference Students
The average difference ... . 6 counts
The number of stunents showing
no difference  ..c e aee we 0 2
The largest number of students.... 3 counts 15

3. In standing position
Pulse Count Number of

per Minute Students
The sloWeSt e e wvee oee vee 58 :

The qUICKESE e worr wonr cne e 102
96



The largést number of students .... 71-75 29 (254%)

The average pulse rate ... .. .. 76
Comparison with the pulse rate in
lying position : Number of
‘ Difference  Students

The difference within... .. 10 counts 29
(the smallest difference being 2 ~ 4)

The difference within ... ... 20 » 103
(may be considered normal)

The difference over ... .. 21 » 11

(may be considered having weak hearts)
The greatest difference ... 30 ~

The average difference cf the
114 students ... . e 13 »

No actual cardiac disturbance, however, has been
recognized in the cases of the last two instances.

B. State of Pulse after Physical Exercise

1. The average pulse rate of the 114 students in sitting
position at rest before exercise is 72 counts.

2. The pulse rate immediately after physical exercise

Knee bending exercise (Candidate Standing) has been

taken at the rate of once every 2 seconds for 30 times
in succession. The pulse rates in sitting position
immedijately after the above exercise are:

Number of

Puylse Count Students
The slowest vee v e wer v o 64 1
The quickest... o e v e e 134 1
The average... .. e oo wn wn 99
Comparison with the pulse
rate before the exercise :
The least INCrease ... e ww e 7 counts

The greatest increase ... ww-ww D4 2
Distribution of increase:
The largest number of student....21-25 counts 31 (27.1%)
The average increase... ... ... 27 counts

3. Time required to regain the original pulse beat.
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Number of

Time Students
The shortest time v ww oo 1 minute 4
The longest time .... ... ... ... 15 minutes 2
Distribution of time requirved:
The largest number 2 minuter 22 (19%)
2-2m.59s. 43 (37.7%)
The average ... . e we oo 3 . 8s.

Those who require more than 8 miuntes to regain
the original pulse beat can be said to have weak cardiac

functions. : Number of
Students
9 minutes 1
10 minutes 1
15 minutes .. e e v e e e 2
Total .. 4

As no abnormality of cardiac functions is found in
these cases, this may be considered to be the result of
a lack on proper poysical training;
III. Muscular Strength
A. Results of Tests of Strength of Back Muscles
The weakest ..’ wee v oo 32.5 kg,
The strongest ... woo o w. 110.0kg.
The average ... .. o ... 702 kg.
This average approximately corresponds with that
of the average back muscle strengh Ko (70.0 kg.) of
girls at the age of full 12 years.

Number of

‘ Students
Above the average ... .. e e 50 (43.9%)
Below the average .. . e a 64 (56.195)

Distribution of Resultls:
The largest number of students 66-70 kg. 21 (18.4%)

As the standard lifting strength of college women is
not known at present, it is impossible to make a com-
parative study. However, in view of the fact that the
average lifting strength of our 90 students was 58.7 kg.
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in 1953, it can well be concluded that the muscular
strength of our students is gradually improving.
B. Grip Strength

1. Right hand Results ~ Number of Students

The weakest ... ...17 kg ... 2 (weaker than the averag
of 19.0 kg. of girls at the
age ot 13-14)

The strongest ... 36 kg. .... 2 (stronger than the aver-
age of 34.2 kg. of boys
at the age of 17-18)

The largest number 21-25kg. 50 (43.9%)

The average ... ...255 kg.

Above the average ... o 50 ,

Below the average ... ... 64 (corresponds to the
number in back muscle

, strength)
2. Left hand

The weakest ... ... 12kg. 1

The strongest ... ... 30kg. 1

Distribntion ;

The largest number 20kg. 19 (16.3%)

The average ... ... 17.4kg. (isclose to the average
of 17.1kg. of girls at
the age of 13-14)

Above the average ... ... 92 (80.7%)

Below the average ... ... 22 (19.3%)

The average difference between the right and the

left hand grip strength is 4.6 kg.
The above is a summary of the tests, The evaluation of the
physical strength of individuals will not be discussed in this paper.
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