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Introduction

Since the beginning in the 21st century, not only in
developed but also in developing countries, the importance
of physical exercise in preventing the occurrence of
lifestyle diseases including disuse syndrome which is
followed by bedridden state accompanying dementia
has been loudly advocated Lo, Through such campaigns,
varied forms of pedometers have been developed and

¥ Recently,

included in numerous medical researches
by taking advantage of the accumulated know-how
on the pedometer, especially in Japan, a variety of
calorimeters have been marketed and clinical studies
using them have started”.

Contrary to clinical studies, until a kind of pedometer
for the human was applied to the rats (Sasaki, 2015)'”,
neither pedometer nor calorimeter has been introduced
into animal experiments using rodents. Currently reliable
method for measuring physical activity in rodents is
the use of an indirect calorimetry specific for them' '
which is very expensive. Instruments other than the
calorimetry cannot be used in conventional cages without

13,14
' Moreover,

video systems and/or implanted sensors
even with such devices it is impossible to examine
activity patterns of more than one animal at a time.
Generally in animals, as in humans, total amount of
energy expenditure (TEE) is composed of the basal
metabolic rate (BMR), physical activity related energy

expenditure (AEE), the thermic effect of food (TEF)

and the energy expenditure due to thermoregulation
(TE)IU.

rats confined to cages at markedly restricted physical

Concerning physical exercise, in laboratory

activity, resting energy expenditure (REE)-- a
substitution for BMR"-, AEE, and TEE was measured,
with the calorimetry, by Ichikawa et al 119 - the ratio of
REE to TEE and that of AEE to TEE were 90% and 10
%, respectively. From these results, it was explained
that this profile of energy expenditure in laboratory rats
in cages is virtually identical to that of very sedentary
elderly persons living in nursing homes .

The present study was planned to form the basis for
the development of calorimeter specific for rodents and
to alert researchers to study with such devices. And
expecting that they would finally find any clue to prevent
lifestyle diseases, it was challenged to measure the daily
activities of rats with one type of calorimeter designed

for humans.

Materials and Methods

The protocols adopted in this experiment were
approved by the Committee on the Use of Animals for
Teaching and Research of Ehime Prefectural University
of Health Sciences (Approval No:2015-006). Six male
Wistar rats aged five to six months weighing about
400g were used. These rats were born from some
pairs obtained periodically from Japan SLC Co., Ltd.
(Hamamatsu, Japan). All rats were housed in a light-

*Department of Medical Technology, Ehime Prefectural University of Health Sciences (5512 37 [ Bl R - AR B AR M A 2R )
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cycled (07:00, on ; 19:00, off) and air-conditioned room
(20T, 50-60%), and permitted free access to food
(MF ; Oriental Yeast Co, Ltd, Tokyo, Japan) and water.
Usually the rats were kept in pairs in usual cages (CL-
1081 ; CLEA Japan Co, Ltd, Tokyo) of size 276mm X 445
mm X 204mm. To avoid conflicts between host and new
roommate or cagemates, pairings were not changed
throughout the experiment 18.19),

As the calorimeter, EW-NK32 (Panasonic Co., Ltd.,
Osaka, Japan) was chosen: its size and weight including
a battery was 50.0mm X 29.5mm X 13.2mm and about 20g,
respectively (Fig.1, left). Although EW-NK32 was
available in multiple body colors, worrying that other
than white would be too conspicuous to the cagemate,
white was selected as the color was same as that of rat

hair.

Panasonic

Fig.1: (left) Front view of the EW-NK32 whose surface
was sealed with a piece of clear vinyl tape to protect both its
display and buttons from destruction by rats.

(right) Rear view of remodeled EW-NK32 which took a
backpack-like appearance.

C-I: The clip which had been prepared for in advance. C-II:The
lateral handle-free binder clip whose claw end was tucked into
the claw end of C-L.

In order to fit these calorimeters into the rats, each
was remodeled as follows. First of all, a wooden rod
(Diameter, 6mm ; Length, 45mm ; Weight, 0.6g) was inserted
into a gap between the back cover of EW-NK32 and
the handle of the clip (C-I) which was prepared for in
advance (Fig.1, right). Next, from a binder clip (C-
II, Width ; 19mm) one handle was removed, and the
claw end of lateral handle-free C-II (Weight:;26g) was
tucked into the claw end of C-I. Then, two rubber ropes
(Thickness ; 2mm, Elongation percentage which seems to
be an important factor both in wearing and putting off
the device ; 260%, Color ; white, Clover Co., Ltd., Osaka,

Japan) whose length of about 15cm (Weight ; 0.6g)
were tied to the handle left on C-II. Finally, other end
of each rope was tied to right and left end of the rod,
respectively. At this time, EW-NK32 became about 24g
in weight, took a backpack-like appearance.

Before making rats to wear the remodeled EW-
NK32, its surface was sealed with a piece of clear
vinyl tape to protect both its display and buttons from
destruction by rats’ bites if it was dislodged (Fig. 1, left).
Prior to measurement, five kinds of the host’s physical
data which the device could set up as the minimum
were input : weight, 10Kg ; height, 100cm ; age, six year-
old ; gender, male ; step length, 30cm. For measurable
items, as many as eight items including steps were
prepared in EW-N K 32, however, like one device used in
the previous study 0" as, instead of a pendulum, a type
of “3D Accelerometer Sensor Filter” was installed to
be unresponsive to a few steps, adoption of steps was
abandoned. Finally, only two items that is AEE/day and
TEE/day were adopted.

Although most of animal experiments utilizing indirect
calorimetric technologies were started after 24-h fasting,
in consideration for daily use as in humans, both food
and drinking water were not restricted throughout
experiment. The remodeled EW-NK32 could be worn by
a rat under slight anesthesia (Fig.2).

Fig.2:Illustration of the remodeled EW-NK32 worn by a sitting
rat in a side view. Y% :The remaining handle of C-II which was
tied by shoulder straps of both sides and positioned towards
the rat head.

As to the position of the device on the rat, the claw end
of C-I was positioned towards its head. Measurement
continuing for 24-h was done every second or third day.
Because at 02:00 am, the value recorded by EW-NK32
was automatically reset and new measurement was
resumed, starting time of the measurement was set on
14:00 £60min. AEE/24h and TEE/24h was divided into
two parts: those of the first day (AEE-YD/TEE-YD)
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and of the second day (AEE-YD/TEE-TD). AEE/24h
and TEE/24h was divided into two parts:those of the
first day (AEE-YD/TEE-YD) and of the second day
(AEE-YD/TEE-TD). Experiment was executed eight
times at least per animal ; meanwhile, both water and
food were not exchanged and replenished. At the end
of each examination, the remodeled EW-NK32 could be
put off quickly without anesthesia. Although as the unit
of the amount of energy expenditure, Cal or kilocalorie
was prepared in EW-NK32, dividing by 4.184, each value
was expressed as mean+=SD K]J. Obtained data were
analyzed using the t-test.

Results

Except for a few slipping off-accidents of the
remodeled EW-NK32, the experiment was executed
well. Results of energy expenditures measured with the
remodeled EW-NK32 in six male rats were shown in
Fig. 3. AEE-YD and AEE-TD was 404 =4.0K]J and 338
+ 25K]J, respectively. The ratio of AEE-YD to AEE-
TD was 1197 £90%. There was a significant difference
between AEE-YD and AEE-TD (p<0.05). The sum of
AEE-YD and AEE-TD or AEE/day was 74.2+=58K].

TEE-YD and TEE-TD was 1970 + 22K]J and 1172 £
78K], respectively (Fig.3).

The ratio of TEE-YD to TEE-TD was 1687 = 12.1%.
There was a significant difference between TEE-YD and
TEE-TD (p<0.05). The sum of TEE-YD and TEE-TD or
TEE/day was 314.2 £78K]. Proportion of AEE/day to
TEE/day was 236+19% (Fig.4).

Discussion

In the present study, for the first time in more than
one rat living in usual cages, 24h-AEEs were measured
with one type of calorimeter designed for humans or
EW-NK32. In other words, physical activities in their
daily lives could be recorded with neither large scale
Instrument nor experimenter intervention.

TEE could be recorded as about 300K] in the present
study. However, the item includes BMR which was
calculated from data of six year-old boys (e.g. 234.2K])*.
Therefore, the value of TEE in the preset study is
much higher than that of the rats (759 KJ) which was
measured with a fullfledged instrument or a calorimetry
12 In other words, real value of the rat's TEE other
than BMR, that is, those of AEE, TEF, and TE had been

AEE-YD *
AEE-TD *
AEE
0.0 20.0 40.0 60.0 80.0
KJ
TEE-YD *
TEE-TD *
TEE/day
00 500 1000 1500 2000 2500 3000 350.0
KJ

Fig.3:Bar graphs showing AEE/day (upper) and TEE/day
(lower) in six rats.
AEE-YD/TEE-YD:AEE/TEE recorded between 14:00 and
02:00, AEE-TD/TEE-TD: AEE/TEE recorded between 02:00
and 14:00, *:p< 0.05.

B AEE/day

] Non-
AEE/day

Fig.4:The circle graph showing the proportion of AEE/day to
TEE/day in six rats.

buried into BMR, so results especially concerning TEE
may be called into question.

Nonetheless, being apart from the real values of AEE
and TEE, the ratio of AEE-YD to AEE-TD is thought
not only to be meaningful but also worthy of claiming
researcher’s attention. In experiment of Kurogochi et

_11_



al !, locomotion activity in male Wistar rats declined
abruptly from dawn to morning. From their data, the
ratio of sum of the locomotive activities in the first day to
that in the second day was calculated by the author ; the
ratio was 61 : 39 or locomotive activities in the first day
was about 1.5 times higher than that in the second day.
In the present study, the proportion of AEE-YD to AEE-
YD and that of TEE-YD to TEE-TD was 120 and 169
%, respectively (Fig.3). Both the results of Kurogochi
et al? and those of the present study may reflect the
circadian rhythm of physical activity in rats = Contrary
to above-mentioned results, the ratio of AEE to TEE was
1.3 (Fig.4) ; which was different from that obtained by

119 that is, 1:10. This discrepancy may

Ichikawa et a
be due to the difference in the used instrument;they
used the indirect calorimetry.

From the viewpoint of the animal welfare, the some
doubt that the weight of the remodeled EW-NK32
or about 24g becomes an overload for the rat is left.
However, such a doubt was proved to be groundless as
in the case of remodeled pedometers 0 it is thought that
the 24g load which was nearly equal to the remodeled
pedometer was never an overload for the host rat.

In conclusion, although some doubts about precision
with the use of human calorimeters exist, the devices
enabled 24-h measuring of physical activity in six
rats. The present study would form the basis for the
development of the pedometer or calorimeter specific
for rodents. If pedometers and/or calorimeters are
adopted in animal experiments, knowledge obtained
from subsequent researchers would contribute to control
not only lifestyle diseases but also dementia following

bedridden state.
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Abstract

As in clinical studies concerning the exercise that
is effective to control life-style diseases, the energy
expenditure is a pivotal item, so experiments using
calorimeter have been started in Japan. It had been
found by Ichikawa et al (1987) that the profile of energy
expenditure in laboratory rats in cages is virtually
identical to that of very sedentary elderly persons living
in nursing homes. However, into animal experiments
especially in rodents, neither pedometer nor calorimeter
has been introduced. Recently, the usefulness of a
pedometer designed for humans was proven in rats
(Sasaki, 2015). In the present study, with Panasonic EW-
NK32, in rats living in usual cages, 24-h measurements
of both physical activity related energy expenditure
(AEE) and total amount of energy expenditure (TEE)
were executed. AEE and TEE was divided into two
portions; that of the 1st day (AEE-YD) : that of the 2nd
day (AEE-TD) and TEE-YD : TEE-TD, respectively.
AEE-YD and AEE-TD was 404 and 33.8K], respectively.
AEE-YD /AEE-TD was 119.7% (p<0.05). TEE-YD
and TEE-TD was 1970 and 117.2K], respectively. TEE-

YD,/TEE-TD was 168.7% (p<0.05). AEE/day/TEE/
day was 23.6%. Although, the accuracy of real values
may be called into question, ratios between items were
thought to be meaningful; AEE-YD AEE-TD and
TEE-YD,/TEE-TD may reflect the circadian rhythm
in physical activity in rats. The present study would
form the basis for the development of the pedometer or
calorimeter specific for rodents, and knowledge obtained
from experiments using such devices would contribute
to control not only life style diseases but also dementia
following bedridden state.
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Introduction

With the partial revision of the Public-Health Nurses,
Midwives, and Nurses Act, it has become mandatory to
make an effort to provide new nursing staff with clinical
training (hereinafter “new staff training”) starting
April 2010. According to the new nursing staff training
guideline (Examples of Technical Training) published
by Japan's Ministry of Health, Labour and Welfare,
the main component comprising their suggested new
staff education program focuses on technical aspects
and administrative side of the work. The efforts made
towards educating new nurses in general hospitals
are geared towards technical skills related to medical
treatment, such as managing and assisting the treatment.
In many of the general hospitals, a single ward could
bustle with patients with all types and stages of diseases,
ailments and needs related to medical care while they
are tended to and nursed according to each stage,
there is still a tendency to give more attention towards
those patients and their family where more examines,
treatment and medical intervention is needed'’.
Education of the new nurses in such environment also
focuses on teaching technical skills so the nurses will be
able to handle such situations. However, as soon as these
new nurses are hired on, they are often asked to assist
with nursing for the terminally ill cancer patients. Some,
unable to handle the dilemmas and challenges posed by
this situation end up leaving the profession altogether? .

To watch over and care for the dying as a specialized
professional is a heavy responsibility to a new nurse who
had not experienced death so up close and personal and
is bound to cause worries in how to respond and handle
the situation.

To start educating the new nurses right after they are
hired on the care for the terminally ill cancer patients
and to respond towards the nurses understanding and
awareness of providing such care is judged to be too
soon, and often related educational guidance and training
on such matters are pushed aside for another time.
However, to receive appropriate training and education
related to end-of-life care, and to experience attending to
the passing of another being has a tremendous impact
on the views on life and death to the new nurses®’, and
for the new nurses as professional care providers, it is a
matter unavoidable in taking their next step.

Under these circumstances, in February of, 2014, the
new nursing staff training guideline was revised, and
skills related to caring at the time of death have been
added. This indicates that such skills to handle death
are necessary for new nurses as well, and in a medical
field that is entering an age where death is increasingly
becoming a commonplace as the result of becoming a
super-aged society, people are starting to look at how
educational support can be provided to handle this
reality.

In Japan, a systematic educational program for
nurses relating palliative care is wanting. With this as a
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backdrop, how to incorporate new staff training on care
at the time of death will greatly depend on the training
directors” and implementers views on nursing, life and
death, and beliefs on training new nurses.

Therefore, this study is designed to understand the
current landscape on the implementation of new nurse
training programs; see how the training directors view
educating new nurses on end-oflife care; see specifically
what kind of training has been implemented; and with
this, contribute as a document to assist in considering
educational support relating to end-of-life care within the
general hospital wards.

Method

1. Parties Cooperating in the Research

Those cooperating in the research were one person
responsible for training new nurses in each of 179 general
hospitals with at least 200 beds in eight prefectures in
Kyushu and Okinawa (hereinafter “training managers’ ).
2 . Survey Method

We requested cooperation from care managers in all
179 facilities in writing. The survey form was made
independently by the researchers referencing prior
research, and was distributed to an appropriate training
manager through a care manager at a facility with the
intent to cooperate. The forms were unsigned, and those
cooperating in the research were asked to return them
one month after they were distributed.
3. Survey Details

Items in the survey form were hospital overview
(number of beds, presence of palliative care unit or beds,
turnover of new nurses after the first year), attributes of
training managers (gender, years of nursing experience,
title), implementation of new staff training (period, times,
format), whether there is new staff training including
care at the time of death as well as actual training
methods, and reasons why the responder thinks new
staff training including end of life care is necessary or
unnecessary (free form response). The responses took
about 20 minutes.
4. Analysis Method

Replies for each survey item were handled by simple
tabulation. Also, free form responses were classified
based upon the similarity of their contents and then
qualitatively analyzed.
5. Ethical Considerations

We explained in writing to those cooperating in the

research the purport of the project, the protection of
personal information, the voluntary nature of the replies,
the fact that results would be presented at academic
gatherings and other venues and the confirmation of
agreement concerning the return of the survey forms.
Also, we obtained beforehand and in writing care
manager approval of the requests to those cooperating.

This research was performed with the approval
(2014-137) of the University of Miyazaki medical ethics
committee.

Results

We requested the cooperation of 179 facilities and
received replies from 46 people from as many locations
for a collection rate of 25.7%. There were no invalid
responses from among these.

1. Overview of Replying Hospitals

11 of the 46 facilities (239%) have palliative care units
or beds, and 34 (739%) were general hospitals without
such units or beds (one did not respond). On the
average, turnover after the first year for new nurses was
48+ 81 people (range:0-36 people, two did not respond).
2 . Attributes of Training Managers

The gender of the training managers at the 46
facilities was 1 male and 45 females, with an average
of 27.0+5.2 years of nursing experience (range:12-36
years). As for titles, there was one Director of Nursing,
14 Assistant Directors of Nursing, 30 Nursing Managers
and 1 Assistant Nursing Manager.

3. Conducting New Staff Training

New staff training was conducted in all facilities.

The average new staff training period is 11.3+3.3
months (range:1-24 months, one did not respond),
with training conducted an average of 214+11.1 times
(range:6-53 times, two did not respond). Five facilities
conducted training fewer than 10 times, and 17 locations
conducted training at least 25 times. In terms of training
format, 32 locations conducted all training on their own
(69.6% ), 13 facilities outsourced part of the training to an
external authority (28.3%), and one hospital did not reply
(22%).

4. New Staff Training including Care at the Time of

Death
1) Whether there is new staff training including care

at the time of death

Of the 46 facilities, 41 (89.1%) conduct new staff
training including care at the time of death, and 5 (10.9%)
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did not. However, two locations planned such training
from the second year even though it was not part of new
staff training, so currently three hospitals have no plans
for this at all.

2) Actual Training Methods

Of the 41 facilities conducting training including care
at the time of death, 26 (634%) have group training with
contents common to new nurse training. 14 (36.6%)
locations do not have group training ; each department
is responsible for their own instruction. At six (14.6%)
of these facilities, the content is not common across the
entire hospital ; each unit conceived of and conducted
their own activity. Five locations, however, are
considering group training.

Furthermore, of the 46 hospitals, 8 (17.4%) were
conducting end of life care and grief care training
aside from care at the time of death. During new staff
training, at ten (21.7%) facilities, certified nurses (mainly
in the palliative care field) participated, and at five
locations (10.9%) members of the hospital committee
or the managers committee cooperated through their
participation.

5. Understanding of End of Life Care in New Staff

Training
1) Need for Training

Of 46 training managers, 37 (80.4%) saw new staff
training in end of life care as necessary, and 2 (4.3%) did
not.

2) Reasons why Training is Necessary or Unnecessary

There were a total of 60 (multiple responses) free
form responses concerning the reason that introduction
of new staff training in end of life care was necessary
or unnecessary. The most common reasons for this
Instruction being seen as necessary were the influence
on growth as a nurse (senses of ethics, care and life and
death) (26 responses), in terms of current needs, it is an
important nursing role and skill (17 responses), and the
easing of ‘reality shock” (17 responses). The reasons
for seeing this training as unnecessary in new staff
training were there not being time in the first year (one
response) and the training being better from the second
year since the new staff were working hard in building
general interpersonal relationships (one response).

Discussion

In 2010, the Ministry of Health, Labour and Welfare
mandated that all medical institutions bringing in new

nursing staff provide newcomer nursing staff training,
irrespective of the function or scale of the institution,
causing all medical institutions to set up systems for
smooth onboarding and show specific clinical practice
skills that are required for new nursing staff; so doing
has filled in gaps between basic nursing education and
clinical practice, and also been enormously helpful in
improving nursing quality. In the present study, as well,
all medical institutions had implemented onboarding.
However, the duration of onboarding and number of
sessions vary, and appear to be affected by the features
of each medical institution or ward; there are also
believed to be differences in the basic abilities that
newcomers need to acquire. In the future, it will be
necessary to assess the abilities that newcomer nurses
gain through such training, ascertain what is needed
for the training, and investigate how to run effective
training.

In particular, some are of the opinion that first-year
training is an early time to be incorporating care at
the time of death, which was newly added when the
Guidelines in Training for New Nursing Staff were
revised, and there are likely to be differences between
medical institutions or wards along the thoughts of the
training enforcement managers or people responsible
for enforcing training. However, about 80% of people in
Japan end their lives in a hospital, and nearly all end-of-
life care is performed in general wards®’. Thus, many
newcomer nurses could be said to be in their first year,
and are expected to be unable to avoid being responsible
for nursing elderly people or cancer patients who are
in the final stages of life. Newcomer nurses have little
experience in end-of-life care by the time they are
hired, and have also been said to experience significant
difficulty when practicing end-of-life care®’; moreover,
caring for critically ill patients has been said to cause
nervousness and tension to persist and often lead to
the desire to leave one's job‘”. Acquiring a foundation
as a nurse’’ is key to advancing the process of causing
newcomer nurses to desire to stay in their profession.

A majority of onboarding enforcement managers in
the present study believed it to be necessary to provide
education in end-of-life care during onboarding, and
the benefits of providing education in end-of-life care
during onboarding have attracted attention due to the
fact that when newcomer nurses experience end-of-
life care in a ward, they grow as nurses (in their views
on ethics, nursing, and life and death), and that the
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needs of the times include the important roles and skills
of nurses, and this has an effect in curbing turnover.
Confronting death without any previous preparation
poses a major psychological burden on inexperienced
newcomers, and this is a problem that cannot be solved
by individual efforts. Therefore, it will be necessary
to investigate efforts for introducing education in end-
of-life care to newcomers in stages, beginning in the
first year, to enable them to have a sense that there is
a system for supporting newcomers even when facing
situations where they have to confront death, as well as
for enabling them to quickly acquire a foundation as a
nurse, and growing their experience as nurses in end-of-
life care.

The results of the present study also show that though
group training constitutes the majority of onboarding
systems, it would also be desirable to have step-by-step
support systems for onboarding, where basic knowledge
is introduced by group training and then, as the next
step, the features of each department are incorporated
to connect them to practice, in order for them to first
put their efforts in acquiring a foundation as nurses and
reliably become familiar with the necessary skills.

Conclusion

Results from investigating onboarding in 46 facilities
that agreed to participate in this study show that all of
the facilities conduct onboarding, but that they vary in
terms of the duration, number of sessions, and format.
Many facilities incorporated care at the time of death
into their onboarding. Nearly all training enforcement
managers felt it necessary to provide education on end-
of-life care in the first year of being on the job, but few
facilities also incorporated end-of-life care and grief care
in their care at the time of death. However, systems
need to be created in order for it to incorporated step
by step into onboarding, in order to prevent nurses from
leaving their job because of the needs of the times or the
reality shock, and promote their growth as nurses.
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Abstract

The purpose of this study is to survey the current
state and reality of the implementation of new nursing
staff training (from now on, ‘new staff training”), to
learn how the staff training directors perceive end-of-life
care education for new graduate nurses, and to see how
these training programs are implemented. Questionnaires
were sent to 179 facilities requesting one training
director for the new nursing staff (hereinafter “training
director”) from each institution to answer anonymously
the following : basic overview of the hospital, the training
director’s basic attributes, the existence or non-existence
of training, including care for the moment of death,
its training method, reasons for feeling it necessary or
unnecessary to train the recently graduated and hired
nursing staff on end-of-life care. Analysis method was by
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simple aggregation. Results: There were responses from
46 facilities, all of which had new staff training in place.
However, training on the care at moments of death was
implemented in 41 facilities, while five facilities had not
implemented. Out of 46 facilities, eight facilities had
implemented training on end-of-life care and grief care
as well. 37 training directors answered, end-of-life care
education for the new nurses is necessary; two answered
it as unnecessary. There were 60 entries on reasons
new nurses should receive end-of-life care education.
26 answered to influence the growth and maturation
as a nurse (ie. sense of ethics, gaining perspective on
nursing, views on life and death). 17 answered that it is
an important role and skill necessary for this time and
age. Another 17 stated it necessary to soften the blow
of the reality shock the new nurses may experience.
The reason given for stating it unnecessary was, not
enough time in the first year as it is a period busy in
establishing general people skills and relationships”
adding that “they can start their training the second
year or after.” Conclusion : It is a heavy psychological
burden for inexperienced new nurses to face the reality
of death. For this reason, it would be beneficial to set
up a systematic, step-by-step end-of-life care educational
system from the first year where the new nursing staff
can feel secure and supported even when they are
confronted with situations where death is involved. In
such ways, it would be beneficial to consider how the
experience of end-of-life care could help the new staff to
mature further as nurses.
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