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Pre-sleep warming of legs enhances thermal comfort and sleep
quality in young adults with a cold constitution

Fumio Yamazaki', Yuu Nonaka’

(! Department of Nursing, Faculty of Nursing and Human Nutrition, Yamaguchi Prefectural University)

Abstract

In order to clarify whether pre-sleep warming of
lower legs results in beneficial effects on coldness
in bed and quality of sleep in the adults with a cold
constitution, experiments under two conditions
(warming condition of heating the lower legs using
a far infra-red radiation heater for 15 min before
sleeping, control condition of maintaining rest without
the heating) were performed on eight young adults
with a cold constitution. The lower legs warming
increased (P < 0.05) skin temperature (Tsk) of
the dorsal feet without changing external auditory
canal temperature (Tac) and Tsk of the forehead.
Tac and Tsk of each site were similar between the
two conditions shortly after wake-up. The time from
turning out the lights to rapid increase in Tsk in the
feet was shorter (P < 0.05) in the warming condition
(128 = 65 min) than in the control condition (36.6 =
28.0 min) . Lower legs warming reduced (P < 0.05) the
cold sensation of the hand, fingertip, dorsal foot, and
toe, and increased (P < 0.05) the thermal comfort in
both the lower legs and the whole body before sleep.
In the Oguri-Shirakawa-Azumi sleep inventory, factor
IV (refreshing) and factor V (sleep length) increased
(P < 005) with warming of lower legs. In adults with
a cold constitution, pre-sleep warming of the lower legs
reduces the coldness of the extremities before sleep,
thereby increasing thermal comfort and improving the

quality of sleep.
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chilliness, thermal perception, sleep quality

Fumio Yamazaki,Ph.D.

Exercise Physiology Laboratory.Faculty of Nursing and Human
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I. Introduction

A feeling of discomfort due to coldness is a complaint
that is experienced frequently in daily life. The
degree of discomfort that is felt shows interindividual
differences. In Japanese, a cold constitution with higher
sensitivity to coldness is called “hi-e-sho”, which has
been identified more in females than in males™®. A
cold constitution is often accompanied by symptoms of
sleeplessness and weariness'” . Coldness of the lower
extremities is considered to be related to difficulty
in falling asleep and is one of factors that inhibits
recovery from mental and physical fatigue”.

Previous studies in which body temperature was
measured during sleep reported that an increase in
skin temperature (Tsk) of the peripheral portion of the
four limbs and a decrease in core body temperature
occur during sleeping® . There is a significant negative
correlation between the increase in Tsk of the peripheral
portion prior to turning out the lights and sleep 1atency1°>.
The relationship between the increase in Tsk of the
peripheral portion and the onset of sleep is not influenced
by the menstrual cycle of women'" . These studies
suggest that the sleep regulation system in humans is
modified by body temperature regulatory effects that are
induced by an increase in peripheral Tsk' .

)

Previous studies with young adult women' and

elderly men'” have shown that hot bathing of the feet
before sleeping has a sleep-promoting effect. From
these results, it is hypothesized that when coldness
of the feet is eliminated by heating the lower legs
before sleeping, skin vasodilation of the peripheral
portion of the limbs occurs quickly and quality of sleep
is improved in the people with a cold constitution,
although this hypothesis remains to be verified. In
the present study, therefore, we aimed to determine
whether warming of lower legs before sleeping
resulted in beneficial effects on coldness of the body
in bed and quality of sleep in the adults with a cold

constitution.



I. Materials and Methods
1. Subjects

The subjects were six female and two male adults
aged 20-21 years. They had the standard physical
characteristics for the Japanese population (average
height: 161 £ 8 cm [range: 149-174 cm], average weight:
51.8 + 80 kg [40-64 kg], body mass index: 198 =+ 1.6
[16.4-22.1]) . Subjects were recruited through campus
postings and word of mouth as healthy adults under
40 years of age who were aware of their sensitivity
to cold. They answered yes more than four times in
a 10-question interview conducted previously, which
contained questions related to typical complaints
of those suffering from a cold constitution'® . All
subjects were healthy nonsmokers, not taking
any medications, and had no medical history of
cardiovascular and mental diseases. Subjective sleep
quality and complaints past one month were measured
using Pittsburgh Sleep Quality Index (PSQI) '”,
and poor sleepers were defined by a PSQI > 5. The
average PSQI was 51 = 1.7, and three poor sleepers
were included.

This study was implemented after approval by the
Yamaguchi Prefectural University Bioethics Committee
(approval number: 2020-22) . The purpose, methods,
and risks of the experiment were sufficiently explained
to the subjects beforehand, and written consent was
received. The experimental results were anonymized

by converting to numbers.

2. Experimental conditions and procedures
Experiments consisted of two conditions, a warming
condition in which warming of lower legs and feet was
performed before entering bed, and a control condition
without the leg warming. The conditions were each
carried out twice at intervals of 2 or 3 days in a
crossover design. All measurements were performed in
the subject’s home. On the measurement day, subjects
were allowed to eat dinner three hours before sleeping
(lights off) time. Alcohol was prohibited. Subjects
were asked to bathe up to 1 hour before sleeping
time, turn off the lights between 23:30 and 01:00,
and rise between 6:00 and 8:00. In the leg-warming
condition, subjects received leg heating with far infra-
red radiation (Leghot®, Fujika Co., Ltd. Tokyo, Japan)

at ~43° C for 15 min in sitting position, and then went

to bed as soon as possible. In the control condition,
they rested for 15 min in a sitting position without
leg heating and went to bed at the same time as
the warming condition. Room temperature was set
at 18 = 1°C using an air conditioner throughout the
measurements. All experiments were carried out in

winter (January and February) .

3. Measurements
1) Body temperature

Tsk at three sites (forehead, right and left feet)
were measured using thermistor probes. External
auditory canal temperature (Tac) was measured
from the inside of the external auditory meatus with
a thermistor probe to estimate body temperaturels‘w).
Tsk and Tac were continuously recorded every 1
min from the 3 min before warming (or non-warming
control) to the time of waking up using a data logger
(NT Logger N543RV, Nikkiso-Thermo, Tokyo) . The
accuracy for all measurements was = 0.1° C.

2) Thermal sensation and thermal comfort

Thermal sensation and thermal comfort were
evaluated as a pre-warming baseline immediately
before sleep and immediately after wake-up using
a visual analogue scale. The reliability and validity
of the scale were reported in previous studies™ .
Subjects were asked to report thermal sensation for
the feet and whole body by marking on a 15-cm line
rating scale, which was labeled “cold” 2.5 cm from
the left end and “warm” 2.5 c¢m from the right end.
We instructed the subjects to mark on the scale how
strongly they experienced the sensation of warmth
due to leg warming. In addition, the subjects were
allowed to mark the level of thermal sensation beyond
the cold or warm point, if necessary. The scales were
labeled “discomfort” and “comfort” instead of “cold” and
“warm”. Then, the length from the point of discomfort
to the marked point was measured as the rating score
of thermal sensation or comfort, and presented as a
positive value.

A questionnaire survey concerning thermal
sensation in 11 regions of the body (arm, abdomen,
hand, fingertip, foot, toe tip, neck, shoulder, back, lower
back, and buttocks) was performed as a pre-warming
or time-controlled baseline, immediately before sleep

and immediately after wake-up® . Thermal sensation
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was scored using the following scale: “3. feel strong

” o«

coldness”, “2. feel coldness”, “1. feel coldness a little”, “0.

[

not at all”, “-1. feel hotness a little”, “-2. feel hotness”,
and “-3. feel strong hotness”.
3) Sleep questionnaires

Subjective sleep quality was evaluated using the
Oguri-Shirakawa-Azumi sleep inventory MA version
(OSA-MA) immediately after waking up”’. This is a
self-reported questionnaire composed of 16 items each
with a 4-point scale. The items are consolidated into
five subscales: factor I “sleepiness on rising”, factor II
“Initiation and maintenance of sleep”, factor III “frequent
dreaming, factor IV “refreshing”, and factor V “sleep
length”. The Zi value was calculated using an MS-Excel
sheet provided by the creators of the inventory, with
higher values indicating better sleep quality. Subjects
were also asked to report subjective sleep quality for
leg warming by marking on a 15-cm line rating scale,
which was labeled “did not sleep at all” 2.5 cm from
the left end and “slept very well” 25 cm from the right

end.

4. Data and statistical analysis

The latency in skin vasodilation was evaluated from
the point of a rapid increase in foot Tsk after turning
out the lights (Fig. 1). Because there was no difference
in the two-day pair data for each experimental
condition, the data was averaged for each condition. In
addition, the data was averaged for Tsk at the left and
right sites in the feet, because there was no difference
in both sites. Temperature data for 1 min were used as

baseline (immediately before warming) , before sleep,

38

Foot skin temperature, °C

24 1 1 1

1 1 ]
0 30 60 90 120 150 180
Time, min

Fig 1. Representative changes in foot skin temperature for
180 min from turning out the lights (0 min) in the
warming and control conditions. Arrows show the
points of abrupt increases in temperature. n=1.

The means and standard deviation (SD) of all the
measurements were determined for each condition.
The influence of the leg warming on each variable
was investigated using 2-way analysis of variance with
replication and a multiple comparison test (Bonferroni
method) . Statistical analysis was performed using
Statceld (OMS, Tokyo Japan), setting the significance
level at 5% (P < 0.05).

Il. Results
1. Body temperature

The Tsk in the feet increased (+6.0 = 24C, P < 0.05)
from the baseline by warming, and the values were
higher (P < 0.05) in the warming condition than in
the control condition at the time immediately before
sleeping (Table 1). When the legs were removed from
the foot heater after warming, the Tsk in the feet was
slightly decreased and then maintained at an increased
level until entering bed. As shown in the left panel of
Fig. 2, foot Tsk was increased by warming, and the
time until Tsk abruptly increased after turning out the
lights was shorter (P < 0.05) in the warming condition
(128 * 6.3 min) than in the control condition (366 *
280 min) . After the rapid increases in foot Tsk, the
temperature remained stable after entering the bed.
The time from turning out the lights until foot Tsk
reached a steady state was shorter (P < 0.01) in the
warming condition (58.8 = 19.3 min) than in the control
condition (1065 = 40.6 min) . The foot Tsk immediately
after wake-up was similar between the conditions.

The Tsk in forehead did not differ between the
conditions at any time point, but the value in the
warming condition decreased (P < 0.05) during
sleeping (Table 1). Tac did not change with warming
and sleeping (Table 1, Fig. 2) .

2. Thermal sensation and thermal comfort

Figure 3 shows changes in thermal perception for
each experimental condition. The warm feeling and
thermal comfort in the lower legs and the whole body
were increased (P < 0.05) by warming. The values for
these thermal perceptions were higher (P < 0.05) in
the warming condition than the control condition at
the time before sleeping. Sleeping increased (P < 0.05)
these values to a similar level in both conditions.

As shown in Table 2, no difference was observed



Table 1. Skin temperatures (Tsk) in the feet and the forehead, external auditory canal temperature (Tac) during baseline,
immediately before sleeping, after wake-up under warming and control conditions.

sites conditions baseline before sleeping after wake-up
Tsk in the feet, °C Warming 26.8 = 2.3 328 £ 29 *# 349 £13*
Control 26.8 = 3.0 26.7 + 3.6 351 +05*%
Tsk in the forehead,C Warming 33.3 04 334 £ 0.7 323*x128%
Control 33.3 = 0.7 33.4 = 0.8 324 =09
Tac, C Warming 36.0 = 0.4 36.0 = 0.4 35.8 = 0.3
Control 36.0 = 0.3 36.1 = 0.3 35.8 = 0.3

* P < 0.05 vs. baseline, $ P < 0.05 vs. before sleep, # P < 0.05 vs. control, n=8.
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Fig 2. Average changes in skin temperature (Tsk) in the feet (left panel) the forehead (right panel), and external auditory canal
temperature (right panel) for 180 min from turning out the lights (O min) in the warming and control conditions.
$ P < 0.05 vs. immediately before sleeping, # P < 0.05 vs. control condition, n=8.

Thermal sensation in the feet Thermal sensation in the whole-body
warm 10 4 10
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8 ®Warming xg 8
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Fig 3. Changes in thermal perception of the lower extremity and the entire body at baseline, immediately before sleeping, and
immediately after waking up.

* P < 0.05 vs. baseline, $ P < 0.05 vs. immediately before sleeping, # P < 0.05 vs. control condition, n=8.
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between the baselines of cold feeling in each condition.
The cold feelings of the hand, fingertip, foot, and
toe were reduced (P < 0.05) by warming, and the
feelings immediately before sleeping were lower (P
< 0.05) in the warming condition than in the control
condition, although there was no difference between
the conditions at the time immediately after wake-up.
The cold feelings of the neck, shoulder, lower back,
hand, fingertip, foot, and toe were lower (P < 0.05) in
the warming condition than in the control condition at
the time immediately before sleeping. No significant
changes were found throughout the experiment in the
cold feelings of the abdomen, back, buttocks, and arm

under any conditions.

3. Subjective sleep quality

The results of the surveys relating to sleep states

are shown in Table 3. Factor IV (refreshing) and
factor V (sleep length) showed higher (P < 0.05)
values in the warming condition than in the control
condition. The subjective sleep quality evaluated by
using a visual analogue scale was higher (P < 0.05) in
the warming condition (7.3 * 14) than in the control
condition (5.8 = 0.8).

V. Discussion

The results of the present study showed that in
young adults with a cold constitution: 1) warming of
the lower legs at 43C for 15 min immediately before
sleeping increased Tsk in the foot portion (+6C)
without changing Tac and Tsk in the forehead, 2)
warming reduced the coldness of the peripheral
portions of the four limbs before sleeping to increase

the thermal comfort in the lower legs and the whole

Table 2. Changes in cold feeling of each region during baseline, immediately before sleep and immediately after sleep in warming

and control conditions.

regions conditions baseline before sleeping after wake-up
Neck Warming -01 04 -0.3x04#% -01 04
Control 0.1 £04 0.1 £0.2 -06+£06%
Shoulder Warming -0.1 =05 -02+04# 0.1 £ 06
Control 0.4 £+ 0.8 0.6 £ 0.7 -01 04
Abdomen Warming -04 =05 -06 =04 -04 =03
Control -02=x04 -02=x04 -0.7 0.8
Back Warming -0.1 02 -03 05 -0.6 =07
Control 0.1 =02 0.1 =02 -05+07
Lower back Warming -0.1 0.2 -05+05#% -06 =06
Control 0.1 £0.2 0.1 £0.2 -0.5*+ 0.6
Buttocks Warming -04 04 -06 =06 -06 = 0.7
Control -02=*+04 -01 04 -06 0.8
Arm Warming -0.1 =£0.3 -0.7 £ 05 -02 05
Control -0.1 =08 -01x1.0 -0.1x1.0
Hand Warming 0.7 £ 0.9 -05+09*# -07 02"
Control 0.7 £ 0.7 -09 0.8 -0.7 £05"%
Fingertip Warming 1.1 £ 0.9 -0.6 = 0.6 *# -08+ 05"
Control 0.9 £+ 0.7 0.9 £ 0.9 -0.6 £06*$
Foot Warming 08 1.0 -24 + 04 -12+05*8
Control 0.8 £ 05 0.7 £ 0.7 -09+06*3$
Toe Warming 14 +£13 -24 = 05% -09 £06"$
Control 1.1 £1.3 09 +1.7 -0.7 £ 0.7

* P < 0.05 vs. baseline, $ P < 0.05 vs. immediately before sleeping, # P < 0.05 vs. control condition, n=8.
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body, 3) the time point when foot Tsk rapidly
increased in bed was shortened by warming, and 4)
warming improved fatigue recovery and sleep quality.
These results suggest the beneficial effects of pre-sleep
warming of the lower legs on thermal comfort and

sleeping.

1. Body temperature

Foot Tsk before sleeping increased under the
influence of warming, while the temperatures after
wake-up did not differ between the two experimental
conditions (Table 1) ; thus, foot Tsk after turning out
the lights was similarly changed by the temperatures
inside the bed regardless of the presence or absence
of warming. Tac and forehead Tsk at the time of
immediately before sleeping did not change from
the baselines and also did not differ between the
conditions. Thus, it was inferred that the warming
technique used in the present study did not directly
affect the temperature of the brain at the center of
body temperature regulation.

The time from turning out the lights to an abrupt
increase in foot Tsk was shorter in the warming
condition than in the control condition. A previous
study reported an increase in Tsk in the peripheral
portion of the limbs during sleeping®. An increase
in Tsk is caused by an increase in skin blood flow
due to cutaneous vasodilation, which decreases core
body temperatureg). People with a cold constitution
who have cold skin in the peripheral portions take
time to decrease core body temperature due to poor
efficiency of heat dissipation; therefore, sleep initiation
may be prevented. Foot Tsk (~27°C) before sleeping

in the control condition was lower than that of

subjects in other sleep experiments®?, indicating the
characteristics of people with a cold constitution. When
the foot temperature was increased by heating the
lower legs, cutaneous vasodilation occurred in a shorter
time period and heat dissipation was rapidly promoted.
In regard to the relationship between sleep latency and
body temperature, a drop of core body temperature
as a result of heat dissipation due to cutaneous
vasodilation induces sleep by a mechanism similar

1022

to that of melatonin'®?. There is a close relationship

between an increase of the Tsk in the peripheral

I 1n the present

portion and the initiation of sleep
study, however, it was difficult to identify a point of
time at which foot Tsk rapidly rose, which indicated
the point of sleep, as sleep latency was not objectively
evaluated using polysomnography. Nevertheless,
warming of the legs in patients with a cold constitution
had a shortening effect on the time for initiating an
increase in foot Tsk after the lights were turned out,
which is an indicator of the time required for sleep
onset.

Tac as an estimate of core body temperature did
not alter with the warming of the legs. Previous
studies have showed increased tympanic temperature
% or unchanged temperature in the deep forehead
24) by hot foot-bathing. Different responses may
depend on the measuring method of the core body
temperature. Monitoring temperatures based on a
technique involving an auditory canal plug could be
used to estimate rectal temperature accuratelyw).
Whereas, the reliability of Tac as an index of core body
temperature remains to be determined, as the external
auditory canal is susceptible to changes in outside air

18.24)

temperature *. Unchanged Tac during sleeping may

Table 3. Evaluation of subjective sleep quality by using the Oguri-Shirakawa-Azumi sleep inventory MA version (OSA-MA) in

warming and control conditions.

Warming Control
Factor I (sleepiness on rising) 498 £ 7.2 404 £ 4.4
Factor II (initiation and maintenance of sleep) 488 + 7.2 437 + 56
Factor I (frequent dreaming) 537 £ 6.2 527 +6.2
Factor IV (refreshing) 524 + 64 # 428 £ 5.0
Factor V (sleep length) 496 + 6.7 # 40.6 + 3.6

# P < 0.05 vs. control, n=8.



be partly due to a later rising response of Tsk in the
extremities. Further studies are needed to investigate
the thermal effects of leg-warming and sleeping by
using an index of core body temperature that has a
higher reliability.

Tsk in the forehead immediately after wake-
up showed a tendency to decrease compared with
that immediately before sleeping, and the change
in the warming condition was significant. As the
air temperature of the bedroom was controlled at a
constant level by the air conditioner, it is assumed that
the decrease in Tsk was mainly affected by a decrease

in brain temperature during sleep.

2. Thermal sensation and thermal comfort

Under all experimental conditions, the thermal
sensation of the lower legs and the whole body
showed similar changes to thermal comfort (Fig. 2) .
The warming increased thermal comfort at the time
immediately before sleep in both the lower legs and
the whole body. Direct heating of the central nervous
system was not responsible for the warming-induced
increase of thermal comfort, as no temperature change
was observed in the head (Tac and forehead Tsk) .
Regarding the water temperature and the duration of
the foot bath that felt comfortable, Xu and Uebaba®™
reported that foot bathing for 20-25 min at 38° C, for 15
min at 40°C, or for 10 min at 42° C were appropriate
in consideration of changes in an index of autonomic
nerve activity, blood circulation, and thermal comfort.
In the present study, the warming was carried
out at 43°C for 15 min at which point comfortable
feelings were obtained with reference to the previous
methodology using far infra-red radiation® ; however,
the baseline core temperature may affect thermal
comfort or pleasantnessmg).

Cold sensation was reduced not only in the lower
legs but also in the whole body, suggesting that the
effect of the warming extended to portions other
than the lower extremities. In fact, nonsignificant
reductions from the baseline were observed in the
cold sensation of all 11 portions of the body at the
time immediately before sleeping under the warm
condition. The finding that the cold sensation at the
baseline was more sensitive at the peripheral portion

. . . . 2829)
was consistent with the results of previous studies™ .

Yamato and Aomine® reported stronger cold feelings
at peripheral sites, such as feet and fingers, than at
the center portion of the body, such as the back and
the lower back, during sleep in the winter. The cold
feelings of the hand, the fingertip, the foot, and the toe
where the cold-sensitive subjects felt a particularly
strong sensation of cold were lowered by leg warming
(Table 2) . Thus, warming was particularly effective
for removing the discomfort feeling for coldness of the
peripheral portion.

We found that coldness in the hands and fingertips
was reduced in areas that were not warmed. Although
the arteries and the veins are connected by capillaries,
there are arteriovenous anastomoses (AVAs) in which
the arteries and the veins are directly connected to
each other without the capillaries in the glabrous
regions such as the palm or the lipgﬂ'w. With the
warming of lower legs, the AVAs innervated by
adrenergic vasoconstrictor nerves would be reflectively
opened, thereby increasing the skin blood flow and Tsk
in those regions. The hand has AVAs, whereas the
forearm has no AVAs; thus, warm-water immersion
of the lower legs induced vasodilation in the hand but
not in the forearm through diminished activity of the
sympathetic vasoconstrictor nerve® . Thus, the leg
warming-induced vasodilation was sensitive in the skin

microvasculature of the hands and fingertips.

3. Sleep quality

In the OSA sleep investigation, factor IV (refreshing)
and factor V (sleep length) increased under the
warming condition (Table 3) . It has been suggested
that a foot bath promotes parasympathetic nerve
activity to produce effects on relaxation and fatigue
recovery”” . Similar effects may be obtained in lower
leg warming using far infra-red radiation, although
there was no significant difference in the listed
sleep time between the warming condition (6.6 = 0.6
hours) and the control condition (6.1 = 0.4 hours) .
The reason why factor V exhibited a greater value
under the warming condition was considered to be
a subjective improvement in sleep quality. Thus,
psychophysiological factors, such as a premature
increase in foot Tsk, shortening the sleep-onset, and
sound sleep feeling due to the warming of the lower

extremities, led to prolongation of the subjective sleep

_7_



time, resulting in enhanced sleep quality. Although no
statistical difference was found in factor II (initiation
and maintenance of sleep) under the two experimental
conditions (Table 3), the Zi values of sleep initiation-
related item (i.e. “I fell asleep early”) were higher in
the warming condition. The latter findings suggest
that warming of the legs before sleeping has a sleep-
promoting effect in patients with a cold constitution.

A previous study reported that a foot bath enhanced
subjective sleep feeling in hospitalized patients
complaining of insomnia®”. None of the subjects in
this study was diagnosed with insomnia; however,
three subjects had a PSQI value of 6 or more, which
is considered to be a problem with sleep. It was
unclear whether the sleeping problems in the three
subjects were related to cold legs, as various factors,
such as genetic variants, life stress, and major life
events, cause insomnia® . However, the findings from
the present study suggest that eliminating cold in
subjects with a cold constitution leads to improvement
of the quality of sleep in winter. In future studies, it
is necessary to objectively evaluate sleep states using
polysomnography to verify the beneficial effects of foot

warming.

V. Conclusion
The mitigation of coldness by pre-sleep warming
of the lower legs enhances comfortable feeling and
subjective sleep quality in young adults with a cold

constitution.
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BEo7ze F7z, time TIZHEK L, time 3 TREIRIFZI2SA
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T EM M % 38 72 (p<0.10)s ZHITH L, PSEETIZ,
2,6, 9, B X152 p<001, 6, 9, 15: p<0.05) TH
HFICKEL, L 3,4, 10B X1l TREMMERD 2
(p<0.10) . PSEEIZ351F % time 3 TP 2 DFEHEFIZ100%
THY, GSH O time 3D FEHEF769% & LK LA I
B o 72 (p<0.05) 0 Z D 1E A0 2% IR B 33 47 B 0 F a5



() GS & (n=13)

(%)
100

8

o

6

o

4

o

Execution rate

2

o ©

t

11 12 13 14" 15

EREE LI Fy 7Y — MNERBETE

(b) PSE (n=25)
(%)
100

80
6

o

4

o

Execution rate

2

o o

*
11

ERBE LI Foy oo — MERBETH

mtime1 “time2 wtime 3

1p<0.10, *p<0.05, **p<0.01, H {1 ZRBRTE

1. good sleepers & & poor sleepers B (1 2 BRI B % OEERBETEHDEL

(a) good sleepers (GS, AIS-J < 6) B Tld, 14 BLV 15 CERBETENERICHEL, N1 E13THEBRNI A5N 72, ZHIZHFL, (b) poor sleepers
(PS, AIS-J=6) B Tl%, 2,6,9, 1I5THEICHEL, 1, 3,4, 11, 12 THEERDP A#5N /=,

BERBZIEELVIFIvIo—h 1. BE, BERESLBEICERTS, 2. IR, KWALPSBHENS, 3. FHiFI, KBEOXEL-»YABVS, 4. B
RIETEBLTAEEL, BEWISAIT, 5. BREPSFHRIBOET, 300LADRIKREES, 6. Y HICBVEHPESETS, 7. FHFLUREERYEL
B, 8. YRLRE, $EXI-t—FHT71 DERERITS, 9. hB3DDOBEAIZICW - DNB, 10. BRI, BEFEUT Y 73 E5(FLEE, &
E, ALy FHE), 1. BRTTLERAY, ABEPHREE LAV, 12. BRTHAZEEZLAEW, 13. R G->THLERICAD, 14. 8EEREERICZZH S
T, BRI H - -EREEEHRBIICTS, 15, 4hBD, BERBLPFHE2BEUEThAEVEIICTS

X, WIThoy A4 I 7 THOMERTEEIR OS5
720

V. £E

AR T, BH#ERFONERAEIENZH T, MRIK
WAEPESHIZL, SSICHMCBT #6fH L - EIREE
DI RYR & et U7z BRI A A3 5 B#KFH)
ﬁ%iu%&%vm%t#ﬁK§WCkﬁ%%#k&o
7oo T7o, MEREEMNAICEID, BCHEIC X 2 HERD
wERIZABEBICHRICWEL, I6HBLMFFEILTY
720 MENRPIEATBY O FEHEH b A ARA RIS L5 L7z, I
IROE B LB, EICPSTHTR LN,

1. BERAEDRERRMEIZDOWT
D& v, REFAEDRERMBEDW Y 723 h, KA

DIERERC BB DO 72D I M N EBERETH
BIENRENTEZ B ORFAEZECILNIC
BT 575, #HRRLETDOICLELREEHIERT 5
720, MEIRFF SRR T 50 S SICIRIRAE 2D R4

WARH ORERZIDEL 25 2 LT, IEIR - 5
12 )M\EL%LZ; W F 7 MER O IR AT— |
74 YR EOBTELEOMA DS, MEIREEE R H o IRE
IR ITEENDEY AFRICBVTYH, 2EOME
MR <, THRERT & 0 2 CIRZ A 7% 120723,
SRR 3R 6 BRI T d o 720 PSQL] O 2 ¥ R — %
v MBI, C3 5 MERIER, C7 5 HY LR, C1; &
BRI > B DM Y8 <, 2RI 2 EIR O Z DK
TIINSDOERDPEEL TV Z LRI N, H
BRI IEIR O E DI T3, HEMBEFEELZELT5
WTTharesnTH)™, BIERALEDTS 725 T~



BRI OWTR A, 155 7 BERR R 1 o> fiE P o0 F ik
BT B UEDND B FFITRFAICB W TIL, HEIRAT
B % PRI B 2 A, FAEOEKE G X%
FTwellbhbd, 512, BIROHZWET S 7200l
REFABEICOWT, HlE%E & 5, TRiHICKEOGE
Lo 0ints, ¥EDREITZA 7 24 VOB % #
B, Lo - BRI T8 %, TOMBLILICHET 5
LW, RIROEOM EICHESTHEEZ BN D,
Silva RMD 5 1%, A% 5 V4ERGH L 72BROF#R
FHETIEZ, A ML AOWMEEROE DT A A L5
CLEERRE LTI, KIFETIE, A¥05620H%
T, TTICE K OFADMERMEEZ LR TW5E I L
LRI o Tz FEDLH OEFERR, EEHADEF X—
Va vEMFET 5720120, BEIREE % TN TV, E
ROEDOR LEZENPERETH 5D,

2. HCBT % M\ 72z IR IRE B R A2 DV T

KEFEENTH T2, MEIRZ GET 2720 0L AD
LEa— 9T, BIREEHEOATIE, ZORERIR
IN~HRETH B & S, BRAATEN D (CBT) 254 3%
ENTW5, FEBE RIS T 2 Mo 2L, 780
Az b ITNICD 5T HTTHLZ LN TWY
%%, CBT &, WM& B ) 24T, A AED
WP ERZ IS KRR S L ETH B £ 2
T, CBT DEHIW R EDE N E WD REZHD 720, H
ByCBT S EE SN T 5, AEICK T 5 HBICBT @
AR RENRTE Y™ | HEICTT HHEOE A & Web ¥
A M RHCTREE SO r 7 2SR | HEND
T2 AIHBHES o TETWEY, #EIZL-
Tiddy MRESHIRE N TV ASELEZ N b,

KR TH G Z2F = v 7 ¥ — M2IE, THcEH:,
IR, Vo7 ¥—3 g Vi, BREELE R EDOR
I ATEE S G F N T WD, X512, £HCEKE
EEEZONLHELZBRIRL, RkOONIZF LIV 7T
FEEZHACTFMT250TH Y, I 0BE
HZTHhLEEDERTEDL, DX BAATOT T L
&, BEM O EEEGE, SiE E R L L
RIZBWT, TOEMOAEMUIRENTVE Y, &5
I, Morimoto 5 * 1&, Wb % #hiil2x) L HB) CBT % %
ML, EROEOMR LR LT, SICRBH#ERFEI,
FATW R TR RN 2 IERE S LETH Y, HBICBT
SR CIHERIETOLEZ D,

ARWFZETIE, 18045 OB OMEIRFEIC BB CBT %
MAG DR HEE 7GR, 48512 PSQL] #1535
R AISJ#40, JESSTR OB B UH o, 168% %
THEHFES Tz, & IS, IRIRMEL A3 5 %E T,

ERR B AT O EAL RO LN, [TEIERZIRT 2
ERTE TV, PSHEZ, GSHEL IR L, A ISR HREE
298 <, FBIIEIR O Z 0T R H i N ¥ oo 5 3
bl o 7272012, XU BEIRFTE) O UGE IR 5 BARAS
BEolbnE|EINL, FER, Fv V-1 %
FATHILICED, HGOEFEEED & ZICHEDD
LEHETLIENTELOT, TEIOZILE X )2

LR wnekilEibhs,

B 2 L2, PSEETIE, AAABRBERZIAHAL 2 %
LR o T BHERFEIGFHBEN L W LT
R, TWNA DRI T TEE) R ETRAELZEDHL
WEEZOND, LA LA S, ANRERH R R R 7%
ENYFHE L E THOHMEIC X 2 IR HENIZER L
TBY, AL VIEROE L &% HFEEIIMHERTE
72 REMED B B o

3. REFFEDOBF

B, RIFFRIIH T O—FERFOMRTH 5720,
—RALIZ O VT EELRFADVPLETH ), &E L~V
TOELRLMEDPLETH S, LAL, HER¥EOH)
FaIA3LETLIHS DL, RIROBRITHS
Bl hBHEEZTVD,

21, AR TR EZEL TRV, HE
CBTHFH oA %% X 0 IEMICFEHT 2 7201213, %
BEZTTOROHREEL OB LETH Y, 5HD
o TH %,

553102, AWFZE TR 2K H, *FH T TaF
fliL Tz, £ A, FHOMEIRAE % 3
57201, KHICELIRE LV, whbwb "y —T
Ve Ty bV REL, IR EEE) X LAREE
MBELBEKRE RS L Lads, AT, B
PR R ORERHOF I IHMNTSH Y, £V 7
Frv 7 T—1DOFHERHDORRIKER A 2R DL
TNV EWHHAD, ARTHo72EEZ BN,

402, ARRFZETIZLMEAT94% & EBINICE o T2
LD T AR FEE DA IR N LB SIS
TV 5720 REFJETOE RN L 78 - 72 RNk
Vh b BUREERFLEIZONT, EHITHENLET
H%o

51, AR T RTHCHEICX230TH
D, ERHFER T 7 F 77 2% EORBMKEL Y HIE
ETHRVITEEMED D B0 F O L 72 IR IRIG 2 L
ToHEMRIGH & D &<, ZOMBIEPRETH D LR
TWa Y KBTI, 13E AL OFEDIERMRIT R
WEWHRERTH 5 7225, WS IEHERKER TlE & <, R
W TV B IR &2 5k L 72 TR DS D % 0 KA D



HAETEACHEICLZ2HBIZESHONEHETD
B A, MENRERR 2 8 KEHE L C W B REEICHE B TR &
Thbo

BRI, ARWFZEIE, B EBIST 570 ANTiTo
7eo 7 ¥ — MHEIZ OB, WREICEMRZVWEZIRZ TE
WAHDS, FERICHEE T LR D 5.

H 2 2, MR EA~O LA A, i AH
WCHBMEROENLE L TV W REEZH VLTS
ETHY, FOBEKIIOVWTHEIL, EE~NDOLITS
VDD Do NRIED HEICBT I, HIF L THL EFT
CBT®HEAL LTOMBEDIFTH Y ™, S 512, IR
IR ER ) D% EORBHRBEICIE R Y 2w
TR L TBLLEDLXD 5,

V. &R
F iR AR R A O REIRRIE IEH VT <, FRICHEIR
RE AN LA RETH 5o MEIREE & iz 7
Frzv 7 y— b 2HWZABCBTOHHICX Y, 5
WENR R RE %2 A3 B2 BT, R 2 IR O E ok
R BTz REFEFOR X ) FEIREKE %17\,
W i ) D e DR 5 D TEFENH B 2 47 ) LA D B o

AR BT B PSR L v,

# OB
AHFEZITI D7D, RS TWHH W22V B0
RSO L D EHH L LT E9,

X

1) Kim K, Uchiyama M, Okawa M, et al. An
epidemiological study of insomnia among the
Japanese general population. Sleep. 2000; 23: 41-47.

2) Steptoe A, Peacey V, Wardle J. Sleep duration and
health in young adults. Arch Intern Med. 2006; 166:
1689-1692.

3) 1WA B — BB, ¥ AF Z. Pittsburgh Sleep Quality
Index & W 72 K22 E O IEIRFER . O HEE,
2009;49:817-825.

4 ) BRHAEE, NIPE -, B, b, K RPAECS
VF B HEIR OB REES 2 BHOME. B AR
FMERE, 2012; 35: 47-55.

5) Vela-Bueno A, Fernandez-Mendoza J, Olavarrieta-
Bernardino S. Sleep patterns in the transition from
adolescence to young adulthood. Sleep Med Clin.
2009; 4: 77-85.

6) Owens H, Christian B, Polivka B. Sleep behaviors

in traditional-age college students: a state of the
science review with implications for practice. ] Am
Assoc Nurce Pract. 2017; 29: 695-703.

7 ) Oginska H, Pokorski J. Fatigue and mood correlates
of sleep length in three age-social groups: school
children, students, and employees. Chronobiol Int.
2006; 23: 1317-1328.

8 ) Dinis J, Braganca M. Quality of sleep and
depression in college students: a systematic review.
Sleep Sci. 2018; 11: 290-301.

9) Curcio G, Ferrara M, Gennaro LD. Sleep loss,
learning capacity and academic performance. Sleep
Med Rev. 2006; 10: 323-337.

10) Eliasson AH, Lettieri CJ, Eliasson AH. Early to
bed, early to rise! Sleep habits and academic
performance in college students. Sleep Breath.
2010; 14: 71-75.

11) Taylor D], Vatthauer KE, Bramoweth AD, et al.
The role of sleep in predicting college academic
performance: is it a unique predictor? Behav Sleep
Med. 2013; 11: 159-172.

12) =G, ARIE, B2 AT, . BH#ERKFS
A DRENRE I D FTE & R & O BIE. SRR LR
REFF AR, 2010; 20: 1-9.

13) Kageyama T, Nishikido N, Kobayashi T, et al.
Cross-sectional survey on risk factors for insomnia
in Japanese female hospital nurses working rapidly
rotating shift systems. ] Hum Ergol (Tokyo) . 2001;
30: 149-154.

14) Scott LD, Arslanian-Engoren C, Engoren MC.
Association of sleep and fatigue with decision
regret among critical care nurses. Am ] Crit Care.
2014; 23: 13-23.

15) =AGFEM, AMMER, B AT [HEEEREIC
B B MR BCE O JE ik & BE | B EAEEHCR
B MEIRSGE O FE R & R (1) EEEEB L
W MRAIRTE DZEAL A 5. HURRIT LR AF K2 AERE . 2014;
123: 423-431.

16) =AGIEA, AMMAER, TR AT [HEEREREIC
BT B MR BCE O JEk & BE | B EREEHCR
B B MEIRSGE O FEE & iR (2) BEIRHGEIC X %
YV TEZS ) YT ETN=THEE, LER—= 25
ITEALI IO 7208, SURRHS SLEE R R 22 HERS , 2014;
123: 433-443.

17) Aung K, Nurumal M, Zainal S. Sleep quality and

academic performance of nursing students. IOSR-



JNHS. 2016; 5: 145-149.

18) Thomas CM, McIntosh CE, Lamar RA, et al. Sleep
deprivation in nursing students: the negative
impact for quality and safety. ] Nurs Educ Pract.
2017; 7: 87-93.

19) Silva RMD, Costa ALS, Mussi FC, et al. Health
alterations in nursing students after a year from
admission to the undergraduate course. Rev Esc
Enferm USP. 2019; 53: e03450.

20) Brown FC, Buboltz WC Jr, Soper B. Development
and evaluation of the sleep treatment and
education program for students (STEPS). ] Am
Coll Health. 2006; 54: 231-237.

21) Trockel M, Manber R, Chang V, et al. An e-mail
delivered CBT for sleep-health program for college
students: effects on sleep quality and depression
symptoms. ] Clin Sleep Med. 2011; 7: 276-281.

22) Ye L, Smith A. Developing and testing a sleep
education program for college nursing students. ]
Nurs Educ. 2015; 54: 532-535.

23) Kloss JD, Nash CO, Walsh CM, et al. A “Sleep
101" program for college students improves sleep
hygiene knowledge and reduces maladaptive
beliefs about sleep. Behav Med. 2016; 42: 48-56.

24) Hershner S, O'Brien LM. The impact of a
randomized sleep education intervention for college
students. ] Clin Sleep Med. 2018; 14: 337-347.

25) Ho FY, Chung KF, Yeung WF, et al. Self-help
cognitive-behavioral therapy for insomnia: a meta-
analysis of randomized controlled trials. Sleep Med
Rev. 2015; 19: 17-28.

26) LR R, EEREE, RIEF B €y -7
e MR ] 55 HAREE R D VE R, FEFIRHGHE 7, 1998; 13:
755-769.

27) Okajima I, Nakajima S, Kobayashi M, et al.
Development and validation of the Japanese
version of the Athens Insomnia Scale. Psychiatry
Clin Neurosci. 2013; 67: 420-425.

28) fRJEfR—, r LR, BIG X LA, B HAFEM the
Epworth Sleepiness Scale (JESS) ~Z % CTfliJfl
ENTVL L OTHARER] & O RAER LY
~. HARMNW g7 28RS, 2006; 44: 896-898.

29) Tanaka H, Tamura N. Sleep education with self-
help treatment and sleep health promotion for
mental and physical wellness in Japan. Sleep Biol
Rhythms. 2016; 14: 89-99.

30) Consensus Conference Panel, Recommended
amount of sleep for a healthy adult: a joint
consensus statement of the American Academy of
Sleep Medicine and Sleep Research Society. Sleep.
2015; 38: 843-844.

31) Lund HG, Reider BD, Whiting AB, et al. Sleep
patterns and predictors of disturbed sleep in a
large population of college students. ] Adolesc
Health. 2010; 46: 124-132.

32) Stefan L, Spori§ G, Kristicevi¢ T. The associations
between sleep duration and sleep quality with
self-rated health in young adults: a population-
based study. Int J Adolesc Med Health. 2018 Oct
20. pii: /j/1jamh.ahead-of-print/ijamh-2018-0007/
ijamh-2018-0007.xml. doi: 10.1515/ijamh-2018-0007.
[Epub ahead of print]

33) Friedrich A, Schlarb AA. Let's talk about sleep: a
systematic review of psychological interventions
to improve sleep in college students. ] Sleep Res.
2018; 27: 4-22.

34) Brown FC, Buboltz WC Jr, Soper B. Relationship of
sleep hygiene awareness, sleep hygiene practices,
and sleep quality in university students. Behav
Med. 2002; 28: 33-38.

35) Riemann D, Perlis ML. The treatments of chronic
insomnia: a review of benzodiazepine receptor
agonists and psychological and behavioral
therapies. Sleep Med Rev. 2009; 13: 205-214.

36) Morimoto H, Tanaka H, Ohkubo R, et al. Self-help
therapy for sleep problems in hospital nurses in
Japan: a controlled pilot study. Sleep Biol Rhythms.
2016; 14: 177-185.

37) Wittmann M, Dinich J, Merrow M, et al. Social
jetlag: misalignment of biological and social time.
Chronobiol Int. 2006; 23: 497-509.

38) Tsai LL, Li SP. Sleep patterns in college students:
gender and grade differences. J Psychosom Res.
2004; 56: 231-237.

39) Fatima Y, Doi SA, Najman JM, et al. Exploring
gender difference in sleep quality of young adults:
findings from a large population study. Clin Med
Res. 2016; 14: 138-144.

40) Lauderdale DS, Knutson KL, Yan LL, et al. Sleep
duration: how well do self-reports reflect objective
measures? The CARDIA Sleep Study.
Epidemiology. 2008; 19: 838-845.



41) Espie CA. “Stepped care”: a health technology
solution for delivering cognitive behavioral therapy
as a first line insomnia treatment. Sleep. 2009; 32:
1549-1558.

Abstract
Objectives: The purpose of this study is to investigate the sleep status of first-year nursing college students and to
examine the effects of sleep education combined with self-help cognitive-behavioral therapy (SH-CBT) .
Methods: Sleep status was investigated using a questionnaire survey comprising the Japanese versions of the
Pittsburgh Sleep Quality Index (PSQI-J), Athens Insomnia Scale (AIS-]J), and Epworth Sleepiness Scale (JESS) .
The survey was conducted on the day of a 180-minute sleep lecture (time 1) given to 72 first-year nursing college
students. After the lecture, students also completed a sleep habit self-check sheet, which is a simple SH-CBT.
Changes in each sleep index and sleep-related behaviors were examined after 4 weeks (time 2) and 16 weeks (time
3) . The students were divided into two groups based on the presence or absence of sleep problems at time 1, and
the educational effects were compared between these groups.
Results: The sleep status of the students before the lecture was bedtime 24:18 = 00:56, sleep latency 22.1 + 21.1
minutes, wake-up time 06:42 = 00:48, and sleep duration 6.1 = 0.9 hours. The survey results showed a PSQI-J total
score > 6 for 42 students (58.3%) , AIS-] >6 for 50 students (69.4%) , and JESS >11 for 37 students (51.4%) . After
education, sleep duration was significantly lengthened at time 2 (64 = 1.0 hours, p=0.008) and time 3 (7.1 += 14
hours, p=0.001) . The PSQIL-J, AIS-], and JESS scores were all significantly improved at times 2 and 3, and the rates
of implementation of sleep-related behaviors improved significantly for multiple items. These improvements were
particularly pronounced in students with sleep problems.
Conclusion: Sleep conditions were significantly impaired in first-year nursing college students. A combination of

sleep education and SH-CBT improved overall sleep quality, especially in students with sleep problems.
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Abstract
Purpose: This study aimed to verify the reliability and validity of an instrument for clinical judgment skills and
examine educational instructors assessment of the skills of nursing students and novice nurses and the need to
support them.
Methods: A self-administered questionnaire survey of 1,137 educational instructors affiliated with medical
facilities with 200 or more beds for general patients was conducted. The survey included an assessment of the
clinical judgment skills of nursing students and novice nurses using the Lasater Clinical Judgment Rubric (LCJR)
framework, the need to support nursing learners, and the characteristics of the participants. The results were
analyzed using confirmatory factor analysis (CFA) , Cronbach’s a coefficient, and Wilcoxon's signed-rank test.
Results: A total of 454 valid responses were obtained (39.9% valid response rate) . The assessment of the clinical
judgment skills of nursing learners was conducted with CFA using “effective noticing,” “effective interpreting,’
“effective responding,” and “effective reflecting” as constructs in the LCJR. The results demonstrated an acceptable
level of goodness-of-fit index and internal consistency. All assessments of clinical judgment skills were significantly
higher for novice nurses than for nursing students. The need for support for nursing students and novice nurses
differed significantly, with Z-scores of = 1.96 for “calm, confident manner,” “clear communication,” and “well-planned
intervention/flexibility.”
Conclusions: The reliability and validity of the instrument for nursing learners clinical judgment skills with the
construct of the LCJR were confirmed. The education instructors clinical judgment skills ratings were higher for
novice nurses than nursing learners. Regarding need for support, differences were observed in the dimensions
belonging to the “effective responding” phase, suggesting that need for support must be tailored to the clinical

judgment skills of nursing learners.
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Abstract
The purpose of this study was to create a structural model of family care as practiced by flight nurses.
A questionnaire survey was administered to 550 flight nurses in Japan. The survey included 52 items in seven
categories extracted from the Critical Care Family Assistance Program, Coping & Needs Scale for Family
Assessment in Critical and Emergency Care Settings, and nursing practices indicated as within the role of
flight nurses. The mean values for each category were high in the order of “building trusting relationships,”
“team coordination,” “physical care,” “safety management,” “emotional care,” “decision support,” and “providing
information.”
All 187 responses were analyzed. Structural equation modeling revealed three latent variables. The first was
“team safety and information provision” consisting of “safety management,” “information provision,” and “team
coordination.” The second was “direct physical and mental care” consisting of “emotional care” and “physical care.”
The third was “provision of peace of mind and respect of will” consisting of “building trusting relationships’ and
“decision-making support.” “Team safety and information provision” had a high impact on “direct physical and
mental care,” and “direct physical and mental care” had a high impact on “provision of peace of mind and respect
of will.”
The prehospital family care practice by flight nurses includes a structural model consisting of “team safety and
information provision” through collaboration with other teams and on-site management, continued “direct physical
and mental care” until transfer to the destination hospital, and “provision of peace of mind and respect of will” until

the final stage to guarantee nursing care during the prehospital period.
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The relationship between nurses' critical thinking and basic characteristics,
organizational culture, and supportive humor at public hospitals in Japan
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Abstract
Objective: This study was performed to clarify the relationship between nurses’ critical thinking and supportive
humor.
Methods: Data were collected using a self-administered questionnaire of 1,239 nurses working at public hospitals in
Japan. Among the 512 responses received, 467 were valid (91.2%) and included in the analysis.
Results: As a result of multiple regression analysis, supportive humor (f = 0.294), years of nursing experience ( f
= 0.283) , the organizational climate of providing good nursing care (S = 0.218), and the organization managed
by a leader with a high level of critical thinking (f = 0.132) influenced the nurses’ critical thinking. Each item
showed a common association with supportive humor.
Conclusion. In order to enhance critical thinking among nurses, it is effective for individual nurses to use supportive
humor. In addition, it was suggested that it is important to create an organizational climate in which nurses can
exchange opinions freely by using practical situations, such as reflection and case studies by supervisors in the

organization.
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Abstract

Aim: This study aimed to examine the validity of
the Work-Family Enrichment Scale for Parent Nurses
using the item-level content validity index (I-CVI).

Methods: Participants of this study included 10
individuals with a master’'s degree or higher and
currently engaged in working and parenting; data
collection was conducted through a self-administered
mail method from July to August 2019. Participants
were asked to rate the relationship between the
concepts and items on the work to family enrichment
(WFE) scale, which comprises 52 items for six sub-
concepts (ability to care, coaching, leadership, emotional
fulfillment, displaying industriousness, and human
capital), and on the family to work enrichment (FWE)
scale, which comprises 59 items for six sub-concepts
(empathy, tolerance, breadth of vision, coordination,
help-seeking, and emotional fulfillment) . Each scale
item had to be answered using a four-point scale (1 =
entirely not relevant, 2 = somewhat relevant, 3 = quite
relevant, 4 = highly relevant) . The I-CVI score was
calculated, and the content of items with a score of
0.78 or higher was considered appropriate; items with
an I-CVI scores below 0.78 were deleted to refine the
scale.

Results: The WFE scale for Parent Nurses had 34
items within six sub-concepts, and the FWE scale had
42 items within six sub-concepts.

Conclusions: Most deleted items were considered
to lack objectivity as the content reflected individual
characteristics, and other items were similar to
each other. The content validity of the Work-Family

Enrichment Scale for Parent Nurses was ensured.

Key words : work-family enrichment, parent nurses,

item-level content validity index
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I. Introduction

The number of dual-earner couples in Japan
continues to increase”, and the relationship between
work and family is a concern for numerous working
men and women? . Following the trend of work-
family research in Europe and the United States,
researchers have recently suggested that there may
be a positive relationship between work and family
roles”. In Japan, studies on nurses have found that
the experience of promoting children’s development
through the mothering role leads to improved nursing
care for patients‘“ ; the experience of child rearing is
effectively integrated into nursing”; and by controlling
work as the child grows up, there is a “realization of
personal growth through the process of child-raising”
and “realization of the value of working”®. Thus, it is
qualitatively clear that the work-family relationship is
not only a conventional relative relationship but also
has aspects of mutual positive influence, especially
among nurses who are mothers raising children
(hereafter referred to as “parent nurses”) .

Work-family enrichment, a leading concept within
positive work-family interaction, refers to “the extent
to which experiences in one role improve the quality
of life in the other role””. It has two sub-concepts:
work to family enrichment (WFE), in which work
experience improves the quality of the family role,
and family to work enrichment (FWE), in which
family experiences improve the quality of work.
Parent nurses are valuable human resources, both in
terms of their roles of parent and spouse at home, and
mentoring and leadership at work. Therefore, work-
family enrichment, a mutual quality enhancement, is
an important concept for them. However, work-family
enrichment studies are rare” .

The Work-Family Enrichment Scale” was drafted for
students in the US and has been tested for reliability

and validity with full-time employees. However,



assessing work-family enrichment of parent nurses
requires a careful consideration of the possibility of
cultural differences due to the strong division of labor
that exists in Japanese society, wherein women are
encouraged to work in a way that “does not interfere

"0 Approximately 92% of nurses in

with the family
Japan are women'”, and parent nurses may assume
care roles in both work and family life, with the
interaction between these two roles further enhancing
the quality of both”; existing scales thus lack validity
for the population of parent nurses, and new scales
need to be created. Creating a work-family enrichment
scale for parent nurses would provide an objective
measure for them to reflect on how their work and
family roles positively impact each other—such as how
their work experience helps them raise their children
and how child rearing leads to their growth as nurses;
it may also affect their internal motivation.

The draft Work-Family Enrichment Scale for
Parent Nurses was based on a qualitative descriptive
analysis of data collected from 16 parenting nurses'?
and a literature review on work-family enrichment. A
questionnaire comprising 55 WFE and 62 FWE scale
items was developed. A multi-expert conference was
conducted to further enhance the content validity of
the scales and constructs. In addition, multiple experts
quantitatively assessed the relationships between
the scale items and constructs and rated them using
an item-level content validity index (I-CVI). This
study aimed to assess the I-CVI of the Work-Family

Enrichment Scale for Parent Nurses.

I. Operational definitions of terms

The concepts in this study were defined as follows:

1 Parent nurses were defined as nurses raising
preschool children. We used this criterion because
young children (under six years old) are one of
the strongest deterrents for making transitions into
work identities'™.

2 Work-family enrichment was defined as the extent
to which experiences in one role improve the
quality of life in the other role.

3 Family referred to two or more individuals who
depend on one another for emotional, physical, and
economical support. The members of the family

were self-defined'” .

II. Methods
1. Participants
Content validity needs to be examined by five to

¥ Tn this study, experts were defined as

ten experts
nursing professionals with a master’s degree or higher
and who have worked throughout their parenting
years to the present. The rationale behind the
selection criteria was that Work-Family Enrichment
is something that everyone experiences, and it is
necessary to consider a wide range of perspectives.
Using convenience sampling, 10 participants were
selected. As it is advisable to include experts with a
good mix of roles'”, the selected participants included
nurses, researchers, and nurse managers who fit the
criteria.
2. Data collection

An anonymous self-report questionnaire was mailed
to the participants to verify the content validity of
the preliminary Work-Family Enrichment Scale items.
Data collection was conducted from July to August
2019. We asked participants to complete an anonymous
self-report questionnaire. Participants were asked to
rate the relationship between the concepts and items
on the WFE scale, which comprises 52 items for six
sub-concepts (ability to care, coaching, leadership,
emotional fulfillment, displaying industriousness,
and human capital) , and on the FWE scale, which
comprises 59 items for six sub-concepts (empathy,
tolerance, breadth of vision, coordination, help-seeking,
and emotional fulfillment) . Each scale item was to be
answered using a four-point scale (1 = entirely not
relevant, 2 = somewhat relevant, 3 = quite relevant, 4
= highly relevant) .
3. Data analysis

[-CVI scores were calculated, and the content of an
item with a scores of 0.78 or higher was considered
appropriate, following the recommendation of Polit'? .
We deleted items with an I-CVI scores below 0.78 to
refine the scale. Additionally, a free comment section
was provided to seek participant comments to further
refine the scale.
4. Ethical considerations

This study was performed with the approval of
the Osaka Prefecture University Graduate School of
Nursing's Research Ethics Committee (application

number: 2019-28) . We provided a written explanation



of the following to the respondents: the significance,
purpose, and method of research; and the participants’
willingness to participate in the research, right
to refuse participation, privacy considerations,
preservation of anonymity and storage of data, and
publication of the study results. Participants provided
their consent by checking the consent column and

returning the questionnaire.

. Results

Ten individuals (five researchers, four nurse
managers, and one nurse) agreed to participate in
this study. Participant characteristics are displayed in
Table 1.

I-CVI scores for the 52 WFE scale items ranged
from 0.3 to 1.0, with 18 items having I-CVI scores less
than 0.78. I-CVI scores for the 59 FWE scale items
ranged from 0.6 to 1.0, with 6 items having I-CVI
scores less than 0.78. All items with I-CVI scores
less than 0.78 were deleted. Researchers reviewed
FWE scale items 4-6, 10-13, 21, 22, and 28-32, which
received the comment of “difficult to understand due
to the similarity of the questions.” Consequently, the
items were refined by determining that items 4-6 can
be included in item 4, items 10-13 can be condensed
into item 11, item 21-22 can be merged as item 21, and
items 28-32 can be included in items 28 and 32. After
reviewing item 41, in response to a comment stating

that it was not consistent with the sub-concepts, it was

deleted.

Finally, the WFE scale had 34 items within six
sub-concepts (ability to care, coaching, leadership,
emotional fulfillment, displaying industriousness, and
human capital) , and the FWE scale had 42 items
within six sub-concepts (empathy, tolerance, breadth
of vision, coordination, help-seeking, and emotional
fulfillment) . The number of items before and after the
survey is shown in Table 2, deleted or integrated items
are shown in Tables 3 and 4, and those adopted as

scale items are shown in Tables 5 and 6.

V. Discussion

The number of experts needed to calculate the
I-CVT scores is between five and ten"'; thus, data were
obtained from 10 experts. Six FWE scale and 18 WFE
scale items with an I-CVI scores of less than 0.78 were
deleted. We speculated that although the experts felt
that their coaching and leadership skills were honed
through their work, they were unsure how these skills
could be practically utilized in their family life. We
further speculated that the lack of opportunities to
reflect on daily life from the perspective of work-family
enrichment affected the results.

The deleted items of WFE scale were discussed; in
the coaching sub-concept, items on the experience of
coaching patients and students were deleted items
(5 and 7), but it was found that the experience of

coaching junior staff was utilized in their lives with

Table 1. Characteristics of participants (n=10)

No. Sex Age Degree Occupation N:*:"ﬂzz:f you :ggees::hil d
A Female 40 Master Nurse 2 12
B Female 40 Doctor Researcher 2 5
C Female 30 Master Nurse Manager 2 7
D Female 40 Doctor Researcher 1 3
E Female 40 Doctor Nurse Manager 2 13
F Female 40 Master Researcher 3 8
G Female 40 Master Researcher 2 4
H Female 50 Master Researcher 1 20
| Female 40 Master Nurse Manager 2 14
J Female 50 Master Nurse Manager 1 21

Average 1.8 10.7




Table 2. Number of pre- and post-survey items in the sub-

concept
Number of items
Pre-survey Post-survey

WEFE scale items 52 34
Ability to care 4 4
Coaching 8 3
Leadership 12 6
Emotional fulfillment 10 7
Displaying industriousness 9 5
Human capital 9 9
FWE scale items 59 42
Empathy 9 7
Tolerance 6 3
Breadth of vision 12 9
Coordination 12 8
Help-seeking 9 6
Emotional fulfillment 10 9

their families. This may be because the experience
of coaching junior staff was similar to that of raising
children, as it involves training nurses through daily
interactions from a trainer’s perspective. Conversely,
items such as coaching while approving the subject,
coaching while suppressing one’s own emotions, and
a sincere coaching attitude that is helpful in one’
s family role were deleted items (9, 11, and 12) . We
believe that this may be because respondents are able
to provide coaching while being aware of their roles
in the workplace, but have difficulty controlling their
emotions at home due to the lack of psychological
distance from their children and family members.
Furthermore, leadership is the ability to judge
situations and influence individuals and groups to
achieve goals'”. As there is a qualitative difference in
terms of the goals and sense of responsibility between
work and life, it is difficult to ascertain whether the
leadership developed at work is useful in family life;
thus, many related items were deleted items (18, 19,
20, 22, 23, and 24) . Conversely, all items related to

work adjustment, such as the ability to cope with
multiple tasks and efficient use of time, were adopted.
In terms of the emotional fulfillment sub-concept,
respondents sometimes felt empowered by the growth
of patients, their families, and junior staff; however,
this empowered them while working as nurses but not
in their family life items (25, 26, and 32) . In terms of
the displaying industriousness sub-concept, working
parents can present themselves as model members of
the society and can show that they are hard workers.
While this has a positive impact on children’s social
skills, it may also make children feel lonely, as they are
left in the care of nursery schools and grandparents
from an early age; related items were therefore deleted
items (39, 41, 42, and 43) .

In FWE scale, six items with an I-CVI scores of less
than 0.78 and one item that was inconsistent with the
sub-concepts were deleted. Nine items with similar
content were merged.

Breadth of vision refers to a perspective that
respects individual differences and allows one to
expand one's worldview” ; however, the items
indicating that activities taking place in the community
and developing connections with local residents
are helpful for nursing work were deleted items
(16 and 17) . This is because nurses work 24-hour
shifts, making it difficult for them to participate in
community activities, which the participants did
not consider as a real option. Coordination refers to
living with the family while correcting excesses and
deficiencies in time management and ability. For
the participants, efficiently using time and handling
multiple tasks learned from family life helped in their
work. Conversely, items indicating that entrusting
family members with household chores based on
their abilities and communicating one’s thoughts were
helpful in work were deleted items (35 and 39) . This
is because of the significant difference in responsibility
and gravity of matters handled between family life and
work.

Help-seeking refers to seeking assistance from
the people around oneself in dealing with difficulties
in daily life, especially in raising children and doing
household chores. The cognitive ability to objectively
perceive one’s situation is important before engaging

in help-seeking behavior, but the item about awareness



Table 3. Deleted items of Work to Family Enrichment Scale for Parent Nurses

Item contents

# o Eg. anh ftem contained a speq/ﬁc phrase in the blank space: ; Slégyels Handle
My involverment in my work , and this helps me be a better family member.

Coaching

5 gives me experience explaining diverse patients, 0.7 deleted

7 gives me experience explaining diverse nursing students, 0.7 deleted

9 helps me learn approving the subjects, 0.7 deleted
11 helps me develop an attitude of teaching with integrity, 0.6 deleted
12 helps me learn to control my emotions while teaching, 0.5 deleted
Leadership

18 helps me learn to distribute work while judging member situations, 0.7 deleted

19 helps me develop skills to assess the abilities of my staff, 0.7 deleted
20 helps me learn the ability to see and follow up with staff, 0.6 deleted
22 provides me with the importance of information sharing, 0.7 deleted
23 provides me with the importance of collaboration among staff, 0.6 deleted
24 helps me learn the responsibility of my role, 0.7 deleted
Emotional fulfillment
25 is empowered by my patients, 0.7 deleted
26 is empowered by my patients’family, 0.7 deleted
32 helps me feel fulfilled my younger employees grow, 0.7 deleted
Displaying industriousness
39 gives me the need to nurture children’s thinking skills from a young age, 0.7 deleted
41 gives me an environment for my children to grow up with their peers, 0.5 deleted
42 gives me an environment for my children to grow up with multi-generational members, 0.5 deleted
43 gives me an environment to learn for my children, 0.3 deleted

Table 4. Deleted items of Family to Work Enrichment Scale for Parent Nurses
_ ) Item con.tgnts ) 1-cvi
# ) Eg Each item confa/(zed a specific pﬁrase in the blank space: ; Scores Handle
My involvement in my family , and this helps me be a better nurse.

Empathy

5 helps me relate to the change in physical condition as my family grows, 0.9 integrated into #4
6 helps me relate to the change in mind as my family grows, 0.9 integrated into #4
Tolerance

10 teaches me to tolerate situations that do not go the way | want them to, 0.9 integrated into #11
12 teaches me to listen to others first, 1.0 integrated into #11
13 teaches me to be more considerate of others, 0.9 integrated into #11
Breadth of vision

16 teaches me about community events, 0.7 deleted

17 gives me more connection with the community residents, 0.7 deleted
22 helps me see from perspective of the family, 0.9 integrated into #21
Coordination
29 gives me the ability to parent and housekeep at the same time, 0.8 integrated into #28
31 helps me develop an attitude of prioritizing things in my life, 1.0 integrated into #32
33 helps me acquire the ability to do household chores while omitting extra work, 0.9 integrated into #32
35 teaches me to judge whether they can be entrusted with a job, 0.7 deleted

39 helps me develops the ability to communicate my thoughts to others, 0.7 deleted
Help-seeking

eleted;
41 teaches me about unforeseen circumstances such as a child’s fever, 0.8 does not fit the
concept

42 helps me realize that there are limits to how hard | can work on my own, 0.6 integrated into #46
43 teaches me to keep to myself, 0.6 deleted
Emotional fulfillment

50 gives me inspiration from my partner’s work ethic, 0.6 deleted




Table 5. Work to Family Enrichment Scale for Parent Nurses on I-CVI results

Item contents 1-cVI

# L Eg. Eac"h item contained a speq/ﬁ'c phrase in the blank space: ; Scores Handle
My involvement in my work _____, and this helps me be a better family member.

Ability to care

1 helps me learn communication skills, 0.9
2 gives me knowledge of the disease, 0.9
3 helps me acquire skills for assisting the sick in their daily lives, 1.0
4  helps me learn the ability to assess health conditions, 1.0
Coaching

6 gives me experience explaining diverse younger employees, 0.8
8 helps me gain explanatory skills tailored to various subjects, 0.9
10 helps me learn teaching by observing the reactions, 0.8
Leadership

13 helps me learn to deal with multiple issues, 0.8
14 helps me learn how to use my time efficiently, 0.9
15 helps me learn to work systematically, 0.9
16 helps me learn prioritize my work, 0.8
17 gives me the ability to understand the situation of my member, 0.8
21 helps me learn the ability to come to terms, 0.8
Emotional fulfillment
27 stimulates me, 0.8
28 helps me feel positive, 0.9
29 gives me a sense of accomplishment, 0.8
30 My patients’ appreciation makes me happy, 0.8
31 helps me feel motivated by the approval of others, 0.9
33 helps me feel like a participating member of society, 0.9
34 distracts me from my family stress, 0.9
Displaying industriousness
35 helps me display how hard | am working, 0.9
36 helps me display a sense of fulfillment, 0.9
37 helps me convey the importance of work, 0.9
38 helps me convey the importance of life, 0.9
40 gives me the need to nurture children’ s life skills from a young age, 0.8
Human capital
44 gives me an income, 0.9
45 gives me an economic stability, 0.9
46 gives me people to admire, 0.8
47 gives mom friends, 1.0
48 gives mom friends at work, 0.8
49 My patients teach me how to be a family member, 0.8
50 gives me the opportunity to deepen my nursing perspective, 0.8
51 gives me the opportunity to deepen my identity, 0.9
52 helps me grow as a person, 1.0




Table 6. Family to Work Enrichment Scale for Parent Nurses on I-CVI results

Item contents

1-CVI

# . Eg . Each /7¢m conz‘a/hed a specific pﬁrase in the blank space. ; Scores Handle
My involvement in my family _____, and this helps me be a better nurse.
Empathy
1 helps me empathize with parents who are concerned about their sick child, 1.0
2 helps me empathize with family members who are concerned about the sick, 1.0
3 teaches me to empathize with working mothers, 1.0
4 helps me relate to the change in life as my family grows, 0.9
7 gives me family topics you can relate to, 1.0
8 helps me see others’ perspective, 1.0
9 improves my intuitions about others’ feelings, 0.9
Tolerance
11 helps me to be more accepting of others, 1.0
14 helps me learn patience, and this helps me to be a better nurse 0.9
15 makes me more receptive, and this helps me to be a better nurse 0.9
Breadth of vision
18 allows me to engage with people from all walks of life, 0.9
19 gives me first experiences such as children’s events, 0.8
20 helps me learn about my children’s growth and development, 0.9
21 helps me learn to look at others from a parent’s perspective, 0.9
23 helps me understand the busyness of a working mother, 1.0
24 helps me gain a new perspective by noticing the differences in values of couples, 0.8
25 increases my knowledge of support systems for childcare and nursing care, 0.8
26 heightens my awareness of the social responsibilities of parenting, 0.8
27 expands my knowledge of an interest in the future of Japan and the world, 0.8
Coordination
28 teaches me how to use my time efficiently, 1.0
30 helps me develop a planned response attitude, 1.0
32 teaches me to deal with multiple issues, 1.0
34 teaches me to anticipate and respond to unforeseen events, 0.9
36 helps me develop the ability to use support resources effectively, 0.8
37 helps me gain a grasp of the family situation, 1.0
38 helps me recognizes the importance of cooperation with family, 0.8
40 teaches me the ability to come to terms with my feelings, 0.9
Help-seeking
44 gives me experiences in objective self-reflection, 0.8
45 helps me share my situation with others, 0.8
46 reminds me of the importance of not taking-on childcare and housework alone, 0.8
47 helps me reflect on the sharing of childcare and housework, 0.9
48 helps me learn help-seeking from the people around me, 0.9
49 helps me find support resources that | can use when | need help, 1.0
Emotional fulfillment
51 encourages me due to my family’s hard work, 0.9
52 gives me joy from my children’s growth, 0.9
53 energizes me, 0.9
54 makes me happy due to my family’s love, 0.9
55 encourages me by the presence of those | am supposed to protect, 0.9
56 (parenting) distracts me from work stress, 0.8
57 makes me happy, 0.9
58 gives me more uplifting time, 1.0
59 (parenting) helps me have more relaxing time, 1.0




of one’s own tendency to keep things to themselves
(item 43) was deleted because it reflected personal
characteristics. In addition, the item about unforeseen
circumstances such as a child’s fever (item 41) was
deleted because it did not reflect the content of the
help-seeking sub-concept and did not correspond
to it. Emotional fulfillment refers to being healed
and energized in one’s family life; most items in this
category were adopted. Conversely, being stimulated
by one's partner’s attitude toward their work (item
50) was deleted because the responses varied among
individuals.

An overview of the contents of the deleted items
indicates that these items were deleted because they
were not consistent with the corresponding sub-
concepts. Moreover, their contents reflected individual
characteristics and hence lacked the objectivity
required for the scale.

Limitations and directions for future research are
discussed below. This study was conducted using
the method of measuring I-CVI indicated by Polit™® .
However, because the participants made evaluations
using a self-administered questionnaire with a four-
point scale, the lack of objectivity is a limitation of this
study. Since some participants are more than 10 years
past their child-rearing years, this may have resulted
in differences in their work-family balance.

Content validity assessment results of the Work-
Family Enrichment Scale for Parent Nurses, which is
being developed, were reported in this study. In the
future, we will assess the scale’s reliability, construct

validity, and criterion-related validity.

VI. Conclusion

The proposed Work-Family Enrichment Scale for
Parent Nurses was reconstructed after verifying
its content validity. It assessed WFE scale with
34 items and six sub-concepts (ability to care,
coaching, leadership, emotional fulfillment, displaying
industriousness, human capital) and FWE scale with
42 items and six sub-concepts (empathy, tolerance,
breadth of vision, coordination, help-seeking, emotional
fulfillment) .
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Role and Significance of Nurse Practitioners in Shimane Prefecture
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Summary:

Nurse practitioners (NPs) were first authorized by
Japanese Organization of Nurse practitioner faculties
in Japan in 2010 and though the NP in other countries
is relatively common, the number of NPs in Japan
remains low. This is because several restrictions exist
for nurses not to exceed their approved professional
authority providing medical care, although some
experienced competent NPs have been very well-
received in Japanese hospitals. In the present study,
referencing published reports in Japan and from other
countries, we discuss the desired working style of
NPs in Shimane Prefecture in which there are many
mountainous regions, declining birthrate, and an
aging population, leading to a significant decrease in
population. Shimane Prefecture is also considered to
be one of the regions that reflects the future social
aging problems now facing Japan. With the increase
in lifestyle-related diseases and a chronic shortage of
doctors, Shimane Prefecture has a pressing need for

more nurse practitioners.

Key words : nurse practitioner (NP), medical care,
aging population, birthrate decline, lifestyle-

related disease, regional medicine

I. Introduction
In Japan, a nurse practitioner (NP) is also called a
medical care nurse with a job description and level-of-
presence rate greatly different from that in the United
States of America (USA)" .

NPs in the USA are numerous, including “acute care”,

The specializations for

» o«

“gerontologic care”, “family health care”, “neonatal
health care”, “pediatric health care”, “psychiatric/

mental care”, and “gynecologic care”, which are
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further classified into various sub-specialties, including

oncologic and palliative care.

I. Current status of NPs in Japan and overseas

In the state of California in the USA, over half of
the NPs in California are qualified as family nurse
practitioners (FNPs) who have received advanced
training and are qualified to provide care to all family
members, including children and parents. This differs
greatly from that of a Japanese family care nurse who
merely “supports family members of a patient.” The
fundamental roles of an FNP in the USA include:

(1) diagnose acute, epidemic, and chronic diseases,

(2) work as a health-care team member or independently,
(3) promote health care and act to prevent disease,

(4) order or perform clinical or imaging examinations,
and (5) prescribe medicine. Though these specified
roles vary among the states in the USA, NPs in
California may work in private clinics, outpatient
clinics in hospitals, and in schools.

In Japan, the curriculum for an NP certification was
established in 2008, referencing the various curricula
found in the USA. As of April 2019, there were ten
schools in Japan in which NP certification could be
acquired, and approximately 400 individuals have
completed the curriculum. An NP curriculum is
included as one of the areas of study for a master’
s degree course. Physical assessment, pathologic
physiology, and clinical pharmacology are included
in the curriculum to develop a comprehensive
understanding of a patient’s physiological condition,
determine a diagnosis, and propose appropriate medical
treatment.

An NP in Japan is able to conduct nursing/medical
practice using their knowledge and discretion; however,
basically they remain “nurses”, which requires them
to work within limitations under current medical
care laws in Japan, in a similar fashion to regular

registered nurses who are authorized to provide care



or be an assistant in clinical treatment for diseased/

injured patients 2

As a clinical treatment assistant
subject to a doctor’s directions, nurses can work within
the scope of “medical care procedure instructions”,
but opportunities remain few even for NPs to work
using their own judgement and discretion, unlike the
situation for American nurses.

The Japanese Nursing Association has expressed
its opinion regarding the need for establishing the
qualifications for an NP, similar to those in other
countries such as the USA, by which to cope with
rapidly increasing medical care demands for diagnosis
and treatment at a certain level in combination with
the basic knowledge of nursing care ?’. To this end, in
September 2020, a conference was held for purposes
of certifying a curriculum for NP education, similar to
that used for NPs in the USA. This conference was
organized and attended by representatives from the
Japan Association of Nursing Programs at Universities
(JANPU) , the Japanese Organization Nurse
Practitioner Faculties (JONPF), and the Japanese
Nursing Association. The three parties agreed to
collaborate on the establishment of a nurse practitioner
system ?’.

This newly proposed system will help meet the
future healthcare needs in Japan which will require
qualified nurses able to diagnose and perform
treatment without direct approval of a medical doctor,
in a manner similar to the USA, for the support of
patients wherever they may live, particularly in view
of the rapidly increasing number of patients living at
home while being treated for diseases. Currently, along
with the concept of regional medicine, and especially
in the field of home-visit medical care, practical roles
for nurses with high levels of specialty are considered
necessary. With this in mind, there is presently a lack
of NPs for sufficient distribution throughout Japan,
emphasizing the need for a rapid development of an

NP certification system.

Il. Medical issues in Shimane Prefecture
Regional disparities in health care service
are evident between the northeastern and the
southwestern regions of Shimane Prefecture, which
geographically is relatively long compared to its width.

Approximately 60% of the population is concentrated

in Matsue City and Izumo City (northeastern region)
in which are located 69% of all medical doctors, 74% of
hospital doctors, and 82% of cases undergoing surgical
management with general anesthesia® .

As for the other cities and towns in Shimane
Prefecture, acute care management is problematic, with
low deviation values for hospital doctor numbers at 39,
38, and 41 in Unnan City, Oda City, and Oki District
(only 22 doctors work in the Oki Islands), respectively.
Hamada City and Masuda City (southwestern region)
have established an independent style of medical
care district as these cities are located far west of the
populated northeastern region; both of these cities
have recently been recognized as regions in which it
is difficult to maintain acute care services, especially in
the case of obstetric care.

Winter driving in Shimane Prefecture is a risk for
doctors and nurses due to the relatively poor road
conditions, especially in the mountainous regions when
providing home-visit medical care. These mountainous
regions, faced with lower numbers of medical staff,
require multi-tasking by medical staff combined
necessarily with multi-professional collaboration.
Faced with the currently changing medical care
service system based on the regional medicine model,
there is hope for improved social collaboration while
simultaneously preserving the dignity and integrity
of individuals and the regions in which they live by

. .. 3)
means of supporting home care medicine °’.

. Expectations of nurse practitioners (NP) in
Shimane Prefecture

Shimane Prefecture is ranked number one in Japan
in terms of average life expectancy, number of elderly
people, and growth of aging population. The nationwide
shortage of doctors makes delivery of medical care
difficult in such a region though the prefecture is
working to overcome these challenges. With over 30%
of its total population aged 65 and over, medical needs
covering lifestyle-related diseases and mild symptoms
are growing.

From a financial standpoint, lifestyle-related diseases
are costly to healthcare systems Y These diseases
carry increased risk for hospitalization and increased
costs during such hospitalization. Analysis of medical

care expenses by disease-type for each region in the



prefecture indicates the greatest issue is cardiovascular
disease, especially for elderly (75+ years) patients
(Tablel) . Medical care expenses per person reveal
that 30.5% is spent for life-style related diseases
involving hospitalization, an indication of the need to
promote disease prevention in the future. Further,
expenses for cerebrovascular disease are also on the
rise for patients admitted to hospitals, while, in the
case of out-patients, expenses for treatment of diabetes
continue to grow.

The adoption by Shimane Prefecture of the concept
of a full scope of practice (SOP) for NPs could improve
access to care by means of a greater number of NPs.
Kandrack ®’ reported a positive association between
NPs having an expanded SOP and NP supply, though
these relationships were only statistically significant

when analyzing health professional shortage areas YTt

was further suggested that improvements in access
to care following adoption of a full SOP may not be
driven by a greater number of NPs but rather by the
increased capacity of NPs and physicians to provide
care °’. It has also been acknowledged that the
implementation of family medicine in rural Japanese
communities serves to improve the comprehensiveness
of medical care and resolve the issue of fragmentation
of care by improving interprofessional collaboration
and community care o)

Together with the acknowledged nation-wide
shortage of doctors and nurses particularly in the
rural prefectures, these findings emphasize the
importance of managing lifestyle-related diseases and
mild symptoms, a role of the NP in the USA. Also in
Shimane Prefecture, the educational program of the

NP course is required how to cooperate with doctors,

Table 1. Per capita medical care expense related to lifestyle diseases for each region of Shimane Prefecture (data of May 2015) ¥

Lifestyle disease medical care expense (Yen)

Malignant Sub % of med

Region name n(eé)grliserp)s DM HTN IHD CVvD tolt_%l I:1;or cost’gs [eRISted
Matsue City 3,302 1,245 2,272 962 1,560 9,340 29.1
Hamada City 3,807 1,549 3,883 776 1,516 11,530 326
Izumo City 3,223 1,257 2,332 575 2213 9,600 30.2
Masuda City 3,310 1,564 2,537 600 2,304 10,316 31.8
Oda City 3,791 1,589 3,483 1,109 1,491 11,463 30.7
Yasugi City 4,390 1,464 2,575 591 2,009 11,028 30.5
Gotsu City 3,642 1,491 3,298 721 1,832 10,885 30.2
Unnan City 3,475 1,387 3,122 521 2,209 10,715 30.6
Okuizumo Town 2,920 1,549 4,098 844 1,915 11,328 33.2
linan Town 3,027 2,049 3,430 618 2,168 11,292 30.1
Kawamoto Town 4,822 2,202 3,001 1,159 2,235 13,418 30.6
Misato Town 6.675 1,612 3,303 567 2,750 14,908 35.6
Onan Town 4,822 1,811 2,389 335 1,990 10,662 29.5
Tsuwano Town 2,796 1,851 4,155 517 1,965 11,283 29.9
Yoshiga Town 2,933 2,002 3,926 431 2,284 11,575 291
Ama Town 1,897 1,571 3,996 554 1,361 9,380 31.8
Nishinoshima Town 4,910 1,853 3,870 384 1,133 12,150 31.5
Chibu Village 2,287 974 3,194 849 0 7,303 26.6
Okinoshima Town 3,602 1,869 2,551 1.044 1,344 10,410 34.5
Per capita average in Shimane 3,473 1,415 2,751 744 1,880 10,262 30.5

Abbreviations:
DM: diabetes mellitus; HT: hypertension; IHD: ischemic heart disease;
CVD: cerebrovascular disease; LRD: lifestyle-related diseases



including the management of lifestyle-related diseases
and mild symptoms. In this way, the role of NP is
to integrate nursing and medicine, and to serve as
a link between doctors and nurses. In summary, we
believe the NP to be a key factor for improving and
maintaining the quality of regional community medical

care in Shimane Prefecture.
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