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#2074y P ARAEAFE - DI
B OF T4y b A AERD — W {E B
g BEILD, Hhoat T, BU
£ E % EEN LB (HR)
8 Ho> =
Jlr— Pt 831> [
B R ML B3
HhoEE | BBREED. Bh. BEAS. U, S5 B, BEN, 5. FEtL Y
EHoME L s p=1%
RS BELW Bl
BOEE ST B
# & % =02 B
BT AL AY AL SHEE THEHE
A~ b AN i
i HHEEH (Ya¥r, kk, vr—Fr7, HowsAR-VEE
HATYS LTFOE SV R).
Bhirv—=2d, ArveFrigy
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3 Al G RO
Bench press (kg)
Men
1 2 3 4 5
—50 kg ~40.9 42.5-45.0 47.5-50.0 52.5-55.0 57,5~
—55 kg -42.5 45.0-47.5 50.0-52.5 55.0-57.5 60.0~
~60 kg -42.5 45.0-50.0 52.5-57.5 60.0-65.0 67.5~
-85 kg -45.9 47.5-52.5 55.0-60.0 62.5-67.5 0.0~
~70 kg -47.5 50.0~55.0 57.5-62.5 65.0-70.0 72 5~
~75 kg -47.5 50.0-57.5 60.0-67.5 70.0-77.5 80.0~
—80 kg ~50.0 52.5-60.0 62.5-70.0 72.5-80.0 82.5~
—85 kg -50.0 52.5-62.5 65.0-75.0 77.5-87.5 50.0—
+85 kg -55.0 57.5-67.5 70.0-80.0 82.5-92.5 950~
Women 1 2 3 4 5
~45 kg ~15.0 17.5~20.0 22.5-26.0 27.5-30.0 32.5~
50 kg -175 20.0-22.5 25.0-27.5 30.0~32.5 35.0-
—55 kg -20.0 22.5-25.0 27.5-30.0 32.5-35.0 37.5-
~60 kg -22.5 25.0-27.5 30.0-32.5 35.0-37.5 40,0~
—85 kg -25.0 27.5-30.0 32.5-35.0 37.5-40.0 425~
+65 kg -27.5 30.0-32.5 35.0-37.5 40.0-42.5 45.0~

1: Poor, 2: Somewhat poor, 3: Average, 4: Somewhat good, 5: Good.
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Survey into the campus life of students unaffiliated to laboratories ar NUT

Hitoshi MIYAKE -

Masaaki OHNO * Toshi WAKATSUKI

Abstract: The Nagaoka University of Technology (NUTY is primarily a university for graduates of technical colleges (Kousen)
and a graduate school. Final year undergraduates and post—graduate students are affiliated to laboratories. However, freshmen,

second and third vear students (790 students, 36% of the student population) are not.
close contact between these students and teachers., For four weeks in May and June 1998,
of unaffiliated students was conducted (using 11 scaled 64 questionnaires) .

This means there is not particularly
a survey into aspects of campus life
Although there were some exceptions to the

expected results, especially among second vear students, the results were consistent with expectled student behavior. It is necess
ary to continue this kind of research and to compare results with studies conducted in other universities.

Key words : survey, students unaffiliated to laboratovies, campus life
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Aerobic Work Capacity Measurements and Evaluations
on students specialized in Nursing using Ergometer

Akira SHIONOYA®, Kazuko FUNTA™™, Hiroko KIKUCH!

and Hitoshi MIYAKE®

The purposes of this study were Lo measure and evaluate an aerobic work capacity on students specialized in nursing using
an ergometer and to study a needs of physical activity classes from view point of the nuwrsing management { Administralion )
in the nursing education. To perform these purposes, 152 students of VO2max and PWCT75%HRmax as an index of an aercbic
work capacity were measured using an ergometer. VOZmax and PWCTs%imax measurements were done in the physical education
classes in the curriculum of the nursing. VO2max was estimated by the relationship between VO2 and heart rate
(HR) in each subject in the imcremental exercise { 20W/min ) lest using a bicycle ergometer. VOzmax was decided as the V02
in predicted HRmax in each subject. HRmax was decided by means of the following calculation "HRmax = 220 - age". A subject of
the relationship between V02 and HR was ¥ =0.25X - 16.94. VOzmax of this subject was 33.2mifkg/min.

PWCs%Hemax  was  determined by the relationship between HR and exercise work load in the above-mentioned incremenial
exercise test. A subject of the relationship between HR and exercise work load was Y = 053X + 91.62. PWC75%HRmax of this
subject was 109.3W.

Average of VOamax and VO2mawWt of 152 subjects were 2.0Vmin { 80=0.38) and 39.0mykg/min { SD=5.16 ) , respectively.

Average of PWC7s%dRmax and PWOTNHRmadWL were 1085W { 8D=24.35} and 2.W {SD=036) , respectively. Moreover, the
relationship between VO2max and PWC75%HRmax was Y= 11.59X + 14.78.

Based on previous sludies, an average energy expenditure in nursing work (5.0 METs ) was estimated to almoest 3.1 limes of

that in office working { 1.6 METs } .
level in the subjects of the present study.

This level of & work load in nursing work was almost equal to anaercbic threshold ( AT )

AT was thought to be related to the blood lactate production and the capacity of its oxidization.- A continuous high blood
lactate beyond AT level might be reduced a working efficiency it nursing. In addition, the higher PWCrs%HRmax was, the more
work could be performed in spite of same physical condition. Tt was suggested that to be high PWC5%HRmax was advantage for

nursing work.

Consequently, an aergbic work capacity measurement and evaluation was thought fo be important for the nursing education

from point, of the nursing management, and a needs of the physical activities classes in the nursing education was suggested.

Key words @ Iirgomeler, Aerobic Capacity, Nursing, Nursing Management { Adminisiration ) , Physical Activities Classes

Introduction

With increasing in aging patients and diversification
of diseases, a work load of nursing has increased
because a duty in nursing has become t¢ be much.
In the previous studies, work loads of nursing from
various view points were investigated.

Shimoyama et al. { 1996 ) reported the relationship
between the ratio of a perceived busyness and an
actual busyness, and the factors which had influenced
on the ratio of a perceived busyness. They suggestad
in this reporl that the investigation of the ratio of
a perceived busyness in a ward was useful for the

nursing management (Administration) . Takahashi
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et al. ( 1997 } investigated the quality of a nursing
work and reported over 30% of nursing work was a
care of patients. Sato et al. { 1996 ) reported that
an aging nurses did not take a rest in nursing in
spite they felt tc be tired. On this report, they
developed the index of taking a rest in nursing.
Sirilarly, Tanji et al. { 1995 ) analyzed the factors
related with a fatigue of a nurse and attempted to
develop the check list for a perceived fatigue,

Based on the previous studies both the physical
and mental work load are very important for the
nursing management { Ichikawa et al, 1996; Mizuno
et al. 1997 ) .

These mnvestigations, however, were conducted in
the field survey, an experimental investigations about
awork load especially physical work load in nursing
were very few, One of some reasons ito this was

thought that physical ( Activity ) education and its
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understanding {Involving in a needs of physical
activities classes } in the nursing education was not
always complete.

The purposes of this study were to measure and
evaluate an aerobic work capacity on students
specialized in nursing using an ergometer and to
study a needs of physical activities classes in the
nursing education especially from view point of the

nursing management.
Method

To perform the above-mentioned purposes, VOzwex
and PWCmrmax as an index of an aerobic work
capacity of 152 female studenis as a subject specialized
in nursing were measured. VOzwax and PWCisenRmax
measurements were done in the physical education
clagses in the curricuium of the nursing.

Each subject wore the mask, for sampling of an
expire gas, connected to the energy metabolism
measurement system { Sensor Medicks MMcd400ic :
EMMS } . After driving ergometer at 0W as a warming
up, each subject conducted the I-min incremental
exercise ( 20W/min ) test using a bicycle ergometer (
Takei Coop. Iso-power Ergometer ). VOg, VGO, VE,
ETO:z, ETCOz and R ( VCOVOz ) in each subject
were measured by breath-by-breath expire gas
exchange analysis using EMMS and synchronized
with an exercise work load input from the ergometer.
In addition, because EMMS could not measure heart
rate { HR ) , HR was measured by ECG { Nippon
Koden Coop.) . HR calculated from ECG was input
into EMMS, synchronized te the above-mentioned
ventilation paramelers.

in order to keep a physical safety ineach subject
and to shorten a measurement time in cach subject,
measurement was stopped when HR in each subject
was around 150bpm.

VOszmax was estimated from the relationship
between VQ: and HR in each subject in this
incremental exercise test { Figl ) . VOemex was
decided as the VOz in predicted HRmax in each
subject. HRmax was determined by equation of the
following "HRmax = 220 - age.

PWCT5%HRmax was determined from the

relationship between HR and exercise work load in
the above-rnentioned incremental exercise test
(Fig2) .
load in 75% of HRmax { =220-age ) .If subject was
20 years old, 7% of HRwayx was as follows, (220 -
20} #0.758=150 [bpm)].

PWCrmwsurinax was evaluated as a work

Results

Fig.1 shows the relationship between VOz and HR
in the incremental exercise test in a single subject.
The relationship was Y = 0.25X - 16.04. Estimated
VOzmx calculated by above-mentioned procedure
was 33.2ml/kg/min.

Fig.2 shows same subject of the relationship between
HR and exercise work load in the incremental work
load exercise test. The relationship was Y = 0.534X -
91.62. PWCmsuHraax calculated by above-mentioned
procedure was 109.3W.

Table.l shows averages of VOzmax and PWO7sspRmax
of 152 subject. Average of VOzmax was 2.0V/min { SD=
0.38 ) and VOama/Weight ( Wt ) was 39.0ml/kg/min
( SD=5.16) . Average of PWCmwirmax was 108.5W
( 8D=24.35 ) and PWCmuuzma/Wt was 2.1W/kg
(6D=0.36) .

[ig.3 shows the relationship between VOanax and
PWCmsmimmax. The relationship was Y = 11.593X +
14.78 (p<0.001) and high significant statistically.

Discussion

The nursing managements have been studied from
various view points. Many of these studies have been
conducted in the field survey, for examples of a
work load in nursing, a fatigue in nursing, a motivation
for nursing, a mental heaith in nursing and sc on.
A work environment or managemenl In nursing as
it ought to be based on these studies has been
proposed. As mentioned-above, however, experimental
investigations about physical work load in nursing
were very few,

Takahashi et al. { 1997 ) reported that high frequent
works in ordinary nursing in a ward were cares
of patienls and supports of medical treatments.

They accounted almost 50% for all work in muarsing.

e B B 7 A
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Fig.1 The relationship between VO2 and HR

Table.l Average of physical characteristics of subject

Relationship hetween HR (Y ) and Load ( X)
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=109.3W
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Fig.2 The relationship between HR and work load

Items Height Weight VO2max VO2max/Wt | PWCrsaurma| PWC/WH
Units {cm) {(kg) (Vmin} -[{ mlkg/min)} {Watt) { Waakg)
Average 158.0 51.2 2.1 39.0 108.5 2.1
S.D. 4.31 5.60 0.38 5.16 24.35 0.36
Minimum 148.0 42.0 1.2 27.5 75.0 1.2
Maximum 168.0 70.0 3.2 54.8 171.8 3.1
Range 20.0 5.60 2.00 27.30 99.8 1.9
Retattonship between YO2max and PWCTS5%HRmax
GO 200
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Fig.3 The refationship between VO2max and

PWC75%HRmax
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Fig.d The comparison PWC75%HRmsx of 3 subjects
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Omura el al { 1997 ) reported the EMG activity
on the lower back in nursing was 3.1 times than
office working.

In general, an energy consumption in office working
has been reported tobe 1.6 Kcal/kg/h on an average
( Nakamura et al. 1976 ) . This encrgy consumption
is equal to 1.6 METs, and VOz of 5.7 mlkg/min { 1.0
Keallkg/h = 1 MET = 3.5 mlkg/min ) . If  energy
consumption in nursing is 3.1 times than office
working too, METs and VOz in nursing are 5.0
METs and 17.6 mi/kg/min respectively.

Regarding the relationship between VO: and HR
shown in Fig.2, VO: of 17.6 ml/kg/min corresponds
to 137bpm of HR. 137bpm of HR is in 37.0 ages
in accordance with PWCT75%HEmax calculation
procedure, and 137bpm of HR in 37.0 age is thought
to be almost AT ( Anaerobic Threshold ) level
{ Nemote et al, 1980; Miyashita et al, 1988 ) .
Additionally, 137bpm of HR is equal to 85.0W of
the work load.

It has been thought that AT has been related to
blood lactate production and a capacity of its
oxidization { Shionoya et al, 1996 ) . A continuous
high density of blood lactate beyond AT level
might be reduced a working efficiency in nursing.
Tamura et al ( 1989 ) measured AT of healthy
adults, top swiramers and cardiac disease patients
and suggested that AT was an index which
reflected the physical activity level in daily life. As
above-mentioned, Takahashi et al. ( 1997 } reported
that high freguent works in ordinary nursing in a
ward were cares of patients and supports of medical
treatments. They contained a high load work such
as a body posifion exchange of a critical disease
patient. When a nurse has a high AT, she would
be able to sustain continuously high load works such
as bady position exchanges ( Tamura et al,, 1989)

Fig.4 shows the relationships between HR and
exercise work load, and PWCisshmax of 3 subjects
in this study. Subject denoted as @ was same in
Fig.3. PWCrmunrmax of subject denoted as B was
89.56W. As same, PWCmsstamax of subject denoted
as & was 11837W. [t is advantage for nursing 1o
have a high PWCuwsuhrmas. Because the higher

PWCrseHrmas 18, the more work can be performed

~ 100 —

in spite of same physical ¥condition ( HR ) as
shown in Fig.4.

Consequentiy,an acrobic work capacity measurement
and evaluation such as PWCmsstime: or VOs
measurement and these understanding are important
from point of the nursing management, especially
the physical activity in nursing and physical activities
clagges from point of the nursing managervent is
important in the nursing education.

From these conclusion, an aerobic work capacity
of subjects in the present was evaluated by method
described by Miyashita et al. ( Miyashita et al.,1984) .
Average of PWCrsuHRmax, VO2max and VOamax/
Wt are evaluated to be good as young female
subjects. Additionally, VOzmex was Z2.0Fmin and
VOemax/Wt was 39.0mbkg/min, these have been good
oo,

Although both average of VOumax and PWCrsu
HEmax 18 scored as good, individual evaluation for
each subject is also important, Miyashita et al
{ 1984 ) developed the 6 stages measure for
which
PWCrsmhimax  below 79.0W  and VOz2wa/WL below

evaluation of an aercobic work capacily,

31.4mikg/min  have heen evaluated as poor. The
poor arca of VOmas/WE is shown in Fig.3. Students
in this area necd to be educated from point of

the physical activities classes.

Notes

Measurements and evaluations in this study were
done as curriculums of the physical activities
classes in nursing education in each college of
nursing under the cooperation of Physical
Education and Health Care Center in Nagaoka

University of Technology.
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