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Abstract : To clarify the state of coordination and collaboration between midwives and

obstetricians during in-hospital birth center, we conducted individual, semi-structured

interviews with midwives and obstetricians with professional experience. Each subject was

interviewed for approximately 30 minutes, during which they were asked about their

experience of transferring parturient women to the obstetrics ward from the in-hospital birth

center due to weak pains. The interviews mainly focused on the process up until a final

decision on ward transfer and what factors were prioritized in the decision making. As a

result, it was found that obstetricians left substantial decision-making on ward transfer to

midwives; the obstetricians gave the explanations regarding ward transfer to the parturient

women and their family members; the ward transfer during the day shift was a factor

prioritized in making a decision by both midwives and obstetricians; and facility standards on

transfer from in-hospital birth center to obstetric ward were set in each hospital, but they

were not strictly enforced and were applied in accordance with the situation. Thus, it appears

that the switch from midwife-led birth to obstetrician-led birth was made swiftly based on

judgment by midwives, and the day shift was of priority due to management system issues.

Results also suggested that the ward structure influenced decisions on ward transfer.

Key words : In-hospital midwifery system, Weak pains, Midwife, Obstetrician, Perinatal

management
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Abstract : In this study, we aimed to elucidate the types of difficulties faced by home-visit
nurses in caring for home-care patients with mental disabilities in intervening in case of
inappropriate care of home-care patients, but which are not classified as abuse. An open-
ended questionnaire survey was conducted on home-visit nurses at member home-visit
nursing stations of the National Association for Home-visit Nursing Care. We performed a
qualitative regression analysis on the responses from 136 nurses and identified the following
difficulties experienced by nurses when they recognized abuse: “Difficulties to surfacing
problem facts” and “Difficulties in intervening with the abuser and the abuse victim at the
same time.” They visited homes while recognizing a growing “Empathy with the abuser”
because they had built a relationship with the family and experienced “Hesitation in making
the intervention” and “Dilemmas due to difficulties in not being able to reach a common
multi-professional understanding.” The results suggested the need for an educational system
to reinforce an objective judgment and collaboration, which are essential for intervening in
case of gray-area abuse and an improvement of the environment to reduce the nurses’
psychological stress.

Key words : home visit nursing, mental disabilities, caretaker, inappropriate care, difficulty
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Effect of Percutaneous Electrical Stimulation of the Leg Muscles under
Acute Normobaric Hypoxic Environment on Blood Glucose Concentration

Kunihiro Katayama®, Hiroshi Yamasaki', Mitsuhiro Ookura’,
Kousuke Yamamoto®, Kouichi Sumie’, Kazuya Nishitani',
Yuta Nakaya? Koji Shigeshima®, Kazunori Hamada®
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B-SES 12 & % ~)v b #AsR 3 4  f B 5UR 02 (Belt electrode Skeletal muscle Electrical
Stimulation : DT, B-SES) % 20 4 Mlifr L, #EAH~OREL B L. Bk
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INTRODUCTION

There is consensus that exercise therapy can im-
prove insulin resistance in diabetic patients. The
mechanism involves, in addition to increase in
muscle weight and change in enzyme activity in
the citric acid cycle, molecular biological mecha-
nisms of the insulin signaling pathway such as in-
crease in the amount of glucose transporter pro-
tein’.

In many cases of severe type 2 diabetics, howev-

er, renal dysfunction and retinopathy are contrain-
dications for exercise therapy?, and cardiovascular
risk may prevent normal exercise therapy. As such,
knee extension muscle strength tends to be lower
in type 2 diabetic patients than in nondiabetics®” .
In many elderly diabetic patients, normal exercise
therapy is hindered by osteoarticular disease® .
Therefore, there is much interest in conditions
such as the low pressure hypoxia occurring at high
altitudes which, without exercise, can activate glu-

1 Department of Physical Therapy, Kochi Rehabilitation Institute

2 Department of Rehabilitation, Uwajima City Hospital
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Fig 1 Experiment scheme
BS: Blood Sample taken

cose metabolism and improve insulin resistance.
Hypoxemia activates AMP-dependent protein ki-
nase in skeletal muscle, thereby inducing GULT-4
translocation and increased glucose uptake into
muscle. In middle-aged type 2 diabetics, exercise
in a hypobaric hypoxic environment has been re-
ported to boost weight loss and improve insulin re-
sistance”. Furthermore, in a study that analyzed
exhaled gas during energy metabolism, normobar-
ic hypoxia was shown to increase the rate of glu-
cose oxidation®” .

Additionally, it has been reported that passive
exercise induced by percutaneous electrical stimu-
lation can enable control of high blood glucose

19 Moreover, it has be-

concentrations after eating
come clear that percutaneous electrical stimulation
can, without cardiac load or muscle injury, increase
the slow-twitch fiber proportion in skeletal muscle
and skeletal muscle mass in patients with heart

W And low oxygen environment repaired

12)

failure
myocardium after myocardial infarction in rats

If glucose metabolism activation that is not de-
pendent on endurance exercise of the whole body
could be effectively achieved, a new therapy that
can be used in cases where exercise therapy is
contraindicated could be possible.

Therefore, this study investigated whether the
combination of normobaric hypoxia and B-SES ap-
plied to the lower limbs may increase glucose me-
tabolism.

SUBJECTS AND METHODS

Ten healthy males (age 20.2 = 0.6 yr, height
165.0 = 22.2 cm, weight 63.3 = 7.6 kg), who gave
informed consent, participated in the study. This
study was conducted with the approval of the Eth-
ics Committee of Kochi Rehabilitation Institute. In-
formed written consent was obtained from all sub-
jects.

An ambient temperature of 25°C and 40-50% hu-
midity was maintained in a PVC tent (volume 4.0
m®). The air pressure was maintained at 0.7 atm
(equivalent to 3000 m altitude) with oxygen con-
centration at 14.5% using, as reported by Okura',
a membrane separation system (membrane: Ube
Industries Ltd UBEN2 separator, compressor:
Anest Iwata SLP—22C) patented by Fujiwara et
a114>'

B-SES was applied using a G-TES1000 (HOM-
ER ION Corp). The patient was supine with the
knees supported by a tall, firm triangular cushion;
the target muscles were the quadriceps femoris,
hamstrings, gastrocnemius and tibialis anterior
muscles. The stimulus was given for 20 minutes at
20 Hz, with a 5 s on 2 s off duty cycle. The intensity
was enough to induce muscle contraction but was
kept within each subject’s tolerable pain threshold.
Blood glucose concentration was measured using
a self-testing glucose meter (One Touch Ultra
View, Johnson & Johnson Corp.)

The procedure is outlined in Fig 1. The experi-
ment took place during the day and the subjects
had fasted for at least 90 mins. Subjects were ex-
posed to normobaric hypoxia. After 30 minutes of
acclimatization, a blood sample was taken to ascer-
tain blood glucose concentration. Electrical stimu-
lation was then given for 20 min, followed by a sec-
ond blood sample being taken. Subjects, still in
normobaric hypoxia, rested 30 mins before a third
blood sample was taken. During blood sampling,
cautions were taken to prevent infecting the sub-
jects; their finger was sterilized using a cotton
swab (Steri Cotto ¢, Kawamoto Sangyo Co.), al-
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Table 1 SPO,, HR, Blood glucose concentrations for each result

After acclimatisation After electrical stimulation After rest

SPO, (%) 91.4£3.4
HR (beats/min) 80.3+14.1
BGC(mmoal/l, mg/dl) 5.4+0.5, 98.0£9.2

91.2+1.5 9.7+5.2
86.5+19.5
4.5+0.4,81.8+7.3

84.1£12.3
5.0+0.3, 90.3=6.1

BGC: Blood glucose concentration
mean * SD

There were no statistical differences in SPO, and HR between each stage. The concentration
after electrical stimulation was significantly different from the values after acclimatization

and after rest (P < 0.01, P < 0.05).

lowed to dry, and pricked with a lancing device
(One Touch Pen, Asahi Polysider Corp). The first
drop which could be hemolyzed was wiped off,
then blood collected with a self-testing glucose me-
ter. While the subjects were exposed to the normo-
baric hypoxia, risk was managed by measuring
percutaneous oxygen saturation (SPO,: %) and
heart rate (HR: beats/min), and values recorded
at the end of each stage.

One-way ANOVA was used to test whether SPO,,
HR and blood glucose changed over the time
course. Tukey’s post hoc test was performed in
conjunction. Statistical significance was set at
p<0.05, and PASW Statistics 18 (SPSS, Chicago, IL,
USA) was used for the statistical analyses.

RESULTS

SPO, was 914 = 3.4%, 91.2 = 1.5% and 89.7
+ 5.2% after acclimatization, electrical stimulation
and rest, respectively (Table 1). HR was 80.3 =
14.1, 86.5 = 19.5, and 84.1 = 12.3 beats/min after
acclimatization, electrical stimulation and rest, re-
spectively. There were no statistical significant dif-
ferences in SPO, and HR between each stage.

Blood glucose concentration was 98.0 =
9.2mg/dl, 81.8 + 7.3 mg/dl and 90.3 * 6.1 mg/
dl after acclimatization, electrical stimulation and
rest, respectively. The concentration after electrical
stimulation was significantly different from the val-
ues after acclimatization and after rest (P < 0.01,
P < 0.05). The differences in the mean concentra-
tion after acclimatization compared with the mean
concentrations after electrical stimulation and after

rest were 16.2 mg/dl and 7.7 mg/dl, respectively.
DISCUSSION In this study, B-SES was applied to
the lower limbs of subjects in a normal pressure
low oxygen environment. After acclimatization,
SPO, fell to about 90%, but no further decrease
was observed with electrical stimulation. The in-
crease in HR due to electrical stimulation was not
statistically significant, probably because electrical
stimulation under low oxygen conditions does not
exert much load on the respiratory and circulatory
systems. When the electrical stimulation was ap-
plied, the mean blood glucose concentration fell by
16.2 mg/dl (0.9 mmol/L), a fall of 16.5%. The
mean concentration then rose by 7.7 mg/dl during
the 30-minute rest period. Therefore, the percuta-
neous electrical stimulation may have increased
glucose metabolism in the normobaric hypoxic en-
vironment. Indeed, it is known that glucose is pref-
erentially utilized during exercise at low, compared
with normal, oxygen environments at normal pres-
sure’®¥. In a previous study, blood glucose con-
centration was reduced more both during and after
exercise at 50% peak oxygen uptake at a simulated
altitude of 2,000 m than at sea level, despite loads
being low'”.

The positive effects of a hypobaric hypoxic envi-
ronment on glucose metabolism have also been
seen in a normobaric hypoxic environment, and
compared to normoxic conditions, the rate of lipid
oxidation was significantly lower and the glucose
oxidation rate significantly higher® .

Muscle contraction activates insulin-independent
GLUT 4, inducing its translocation to the cell mem-
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brane. This enhances glucose uptake into muscle
cells, and thus manifests the same effects as insu-
lin”. The same occur occurs when muscle contrac-
tions result from percutaneous electrical stimula-
tion. Electrical stimulation (20 Hz) applied to the
thighs of healthy men for 20 min significantly in-
creased glucose metabolism which remained ele-
vated for at least 90 mins after cessation of the
stimulation'®’.

Furthermore, exercise of the leg muscles by
electrical stimulation (tibialis anterior, gastrocne-
mius, quadriceps femoris, and hamstrings) is re-
ported to enhance glucose metabolism more than
exercise on a cycle ergometer at the same energy
expenditure'”.

Musi® et al confirmed that hypoxia stimulation
activates AMP- activated protein kinase (AMPK),
increasing insulin-independent uptake of glucose.

1.2V used B-SES as in our study.

Miyamoto et a
The subjects were middle-aged type 2 diabetics.
Their blood glucose concentration reduced to
10.53 mmol/1 at 60 min, 9.74 mmol/1 at 90 min and
9.47 mmol/1 at 120 min after eating.

Percutaneous electrical stimulation under hy-
poxic conditions is suggested to produce more effi-
cient and large reduction in blood glucose levels
not just by the electrical stimulation but also by the
hypoxia stimulation. Compared with the normoxic
percutaneous electrical stimulation used in the
past, B-SES under normobaric hypoxic conditions
may lower blood glucose levels by promoting more
efficient metabolism of glucose.
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Abstract : [Purpose] The purpose of this study was to examine the effect of percutaneous
electrical stimulation of the leg muscles under acute normobaric hypoxic environment on
blood glucose concentration. [Methods and Results]Ten healthy subjects in a low oxygen
(14.5%) environment at normal pressure received percutaneous electrical stimulation of the
lower limbs for 20 minutes using a technique called Belt electrode Skeletal muscle Electrical
Stimulation (B-SES), and its effects on glucose metabolism were measured. After 30 minutes
of acclimatization to the normobaric hypoxic environment before the stimulation, decrease in
percutaneous oxygen saturation was observed. The electrical stimulation did not further
decrease the percutaneous oxygen saturation. Heart rate had not increased after the
acclimatization or after the electrical stimulation; it is thought that B-SES had little influence
on the cardiorespiratory system. B-SES caused a significant mean decrease of 16.2 mg/dl
(0.9 mmol/L) in blood glucose concentration. [Conclusion] B-SES in normobaric hypoxia
may enhance the efficiency of glucose metabolism and lower blood glucose concentration.

Key words : Normobaric Hypoxic Environment, Percutaneous Electrical Stimulation,

Blood Glucose Concentration
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Daily (In)Activities of Nursing Home Residents in

Purpose: The present study aimed to determine factors associated with changes in
neuropsychiatric symptoms (NPS) among frail elderly persons before and after a short-term
stay in a geriatric health care facility.

Methods: Fifty frail elderly individuals receiving short-term residential respite care at a
single geriatric healthcare facility in southeast Hyogo Prefecture participated in the present
study. We assessed NPS using a modified neuropsychiatric inventory (NPI) scale with two-
day observational periods before and after a short-term stay in the facility. Time spent away
from bed at the facility was compared with that at home. Frail elderly persons were divided
into groups according to the presence or absence of changes in the modified NPI scale. We
investigated factors associated with changes in NPS and cut-off values.

Results: Logistic regression analysis selected an increased amount of time spent away from
bed compared with that at home as an independent factor associated with improved NPS
(odds ratio, 1.297; 95% CI, 1.004-1.676; p < 0.05). An increase of 2.5 hours in the amount of
time spent away from bed in the facility was identified as an optimal cut-off for improvements
in NPS (sensitivity, 0.647; specificity, 0.879).

Conclusion: Improved NPS among frail elderly persons after a short stay in a care facility
was associated with an increase in the amount of time spent away from bed.

Key words : short-term stay, neuropsychiatric symptoms, time spent away from bed, frail
elderly persons
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The protective effect of carpet in indoor head traumatic accidents caused by fall
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Abstract : Many accidents in which head trauma is caused by falling indoors have been
reported. In this study, numerical simulation was used to quantitatively evaluate the
protective effect of carpet against head trauma caused by fall accident. Four postures (faint,
slip, trip, step down) of falling were assumed and simulated. The collision motion between the
head and the floor was reproduced by using a whole body numerical model, then the
obtained mechanical response of the head was input to a finite element human head model.
The posture, translational and rotational velocity before the collision, translational and
rotational acceleration of the heads during the collision were input. Injury risks of skull
fracture, cerebral contusion, concussion are evaluated by using the calculated mechanical
parameter. For each posture of falling, three types of floor structures (flooring, carpet and
flooring, underfelt and carpet) were simulated. The results showed that in all injury risk,
falling to the flooring was the highest and falling to the combination with underfelt and carpet
was the lowest. By comparing the results of the various head injury risks, the use of carpets
has the effect of reducing the risk of head injury and carpets with high cushioning properties
have high protection performance.

Key words : carpet, head injury, protection performance, fall accident, injury risk
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