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Efficacy of Low-frequency Monophasic Pulsed Microcurrent
Stimulation Therapy in Undermining Pressure Injury:
A Double-blind Crossover-controlled Study

Yoshiyuki Yoshikawa, RPT, PhD 2 Terutaka Hiramatsu, RPT, MS ? Masaharu Sugimoto, RPT, MS ¢

Mikiko Uemura, RPT, PhD 9 Yuki Mori, RPT P and Ryoko Ichibori, MD, PhD ©

Objectives: This double-blind crossover-controlled trial aimed to verify the effect of electrical
stimulation therapy on pressure injuries with undermining. Methods: In this trial, we compared
the healing rates between a sham period and a treatment period using monophasic pulsed micro-
current therapy. The participants were randomly assigned to the sham or treatment group and
received stimulation for 2 weeks. All the participants, physical therapists, and researchers were
blinded to the allocation. For the main analysis, data on the effect of the intervention on changes in
weekly healing and contraction rates of the wound areas, including undermining, were analyzed
based on a two-period crossover study design. The intervention effect was estimated by examin-
ing the mean treatment difference for each period using Wilcoxon’s signed-rank test. Results:
The reduction of the entire wound area, including the undermining area, resulted in significantly
higher healing and contraction rates in the treatment group (overall wound area reduction rate:
contraction rate, P=0.008; period healing rate, P=0.002). Conclusions: Electrical stimulation
therapy for pressure injuries, using conditions based on the findings of an in vivo culture study,

was effective in reducing the wound area.

Key Words: electrical stimulation; pressure ulcer; wound care; wound healing

INTRODUCTION

Pressure injuries affect an individual’s appearance and
quality of life and represent an economic burden because
of medical expenses.) Systematic reviews have reported a
high prevalence of pressure injuries in Europe, Asia, and
the United States.? A cross-sectional study in Japan demon-
strated that pressure injuries occur in 2.03% of individuals
aged over 65 years and in 4.46% of individuals aged over
80 years.? Moreover, pressure injuries have been observed
in various home and healthcare environments in Japan,
with a prevalence of 2.13% in hospitals, 1.07% in long-term

healthcare facilities, and 1.68% in the home setting where
home-visit nurses provide services.) Among the aging
society of Japan, pressure ulcer treatment requires urgent at-
tention. Therefore, in addition to epidemiological studies of
pressure injuries, effective and efficient preventive measures
and treatments are needed.

Electrical stimulation therapy is recommended for wound
contraction, with the strength of evidence rated as category
B in Japan.®) Furthermore, the “Prevention and Treatment
of Pressure Ulcers/Injuries: Quick Reference Guide 2019”
assigned a “Strength of Recommendation” (strength of
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Fig. 1. Trial design and method.

evidence category A) for electrical stimulation therapy.®
Accordingly, electrical stimulation therapy is considered an
essential treatment for pressure injuries.

Several clinical studies have shown that electrical stimu-
lation therapy has favorable therapeutic effects on pressure
injuries,”'? and systematic reviews and meta-analyses have
also confirmed the effectiveness of electrical stimulation
therapy.*'©) However, these studies had adopted varied pa-
rameters of electrical stimulation (i.e., differing waveforms,
intensities, and frequencies), and the optimum parameters re-
quired to achieve good therapeutic effects were unclear.'0'%)
Furthermore, several studies measured the wound surface
arca (WSA) but did not analyze the extent of undermin-
ing.7*13)

Granulation tissue formation and wound contraction re-
sulting from the migration, proliferation, and differentiation
of dermal fibroblasts are necessary for chronic wound heal-
ing. Monophasic pulsed microcurrent (MPMC; intensity:
200 pA, frequency: 2 Hz, duty cycle: 50%) has been shown
to promote the migration, proliferation, and differentiation
of human dermal fibroblasts.!”!¥) Furthermore, electrical
stimulation promotes collagen synthesis from fibroblasts,
proliferation, and migration, which accelerates wound heal-
ing.2-22 Thus, we hypothesized that electrical stimulation
may have a positive effect on the healing of the undermining
area. Undermining formation causes delayed wound healing,
and surgery is often performed for intractable undermin-
ing.®) Surgical therapy is invasive and requires long-term
bed rest, while electrical stimulation therapy is non-invasive
and inexpensive. To prevent the complications associated
with surgery, it is necessary to establish a non-invasive and
low-cost treatment. Therefore, the purpose of this study was
to analyze the therapeutic effects of different MPMC condi-

tions, which have been shown to influence the migration,
proliferation, and differentiation of human dermal fibroblasts
in vitro, in pressure injury with undermining.

MATERIALS AND METHODS

Trial Design

A double-blind, sham-controlled, crossover trial was de-
signed to compare the healing rate between the sham and
MPMC periods. The participants were randomly assigned
to a sham or MPMC period group using a blinded third-
party envelope method. Given that MPMC therapy promotes
healing a few days after therapy begins,'d we designed this
study such that each intervention crossed over after 2 weeks.
The washout period was set to 1 week because the wound
contraction effect disappeared within a few days after the
end of MPMC therapy based on the findings by Honda et
al.?® All the participants, physical therapists (including
those who measured the WSA and performed the statistical
analysis) and researchers were blinded to the assignment,
except for the physical therapist who applied the sham or
MPMC stimulation. All the participants received 2 weeks
of double-blinded treatment with both sham (no stimulation)
and MPMC stimulation in a randomized order (Fig. 1).

Ethics

This study was approved by the Kobe Gakuin University
Ethics Committee (HEB17-54), and all participants and/or
their representatives signed a written informed consent
form. Informed consent was obtained from all individual
participants included in the study. This trial was registered
at the UMIN Clinical Trials Registry (registration number:
UMINO000029516) and was performed in accordance with

Copyright © 2022 The Japanese Association of Rehabilitation Medicine
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Fig. 2. Study flowchart.

the Declaration of Helsinki.

Participants

The sample size for this study was calculated from a pre-
liminary study of 7 cases wherein the period during which
electrical stimulation was not performed was the control
period.!® The preliminary study showed a significant reduc-
tion in wound size during the period of electrical stimulation
therapy compared with the control period (P=0.018), with a
period healing rate of 29.4%. The effect size obtained from
this preliminary study (¢=0.05, p=0.2) was used to calculate
the sample size. We estimated that the sample size required
for this study was 12 cases. Initially, 17 patients with pressure
injuries who had been admitted to the hospital were screened
for participation in the study. The inclusion criteria for the
study were patients with pressure injuries [ National Pressure
Ulcer Advisory Panel (NPUAP) stage >2] who received stan-
dard care for more than 2 months but whose wounds had not
healed. In contrast, we excluded (1) patients with malignant
tumors; (2) patients with significant infection at the decubi-
tus site; (3) patients with arterial or venous thrombosis or
thrombophlebitis; (4) patients whose fever was not caused by
the pressure injury and whose general condition was judged
unstable; (5) patients with anxiety about electrical stimula-
tion; (6) patients with osteomyelitis or pressure injury necro-
sis; and (7) patients with other medical conditions based on
which the physician deemed them unsuitable for electrical
stimulation therapy (e.g., individuals with cardiac pacemak-
ers or other bioelectrical stimulators). Three patients were
excluded because of unstable general conditions, such as

fever, and 1 did not agree to participate in the study. The
remaining 13 patients (aged 62-92 years) who met the inclu-
sion criteria [had received >2 months of standard treatment
for pressure injuries without healing; severity of pressure
injuries: DESIGN-R score >15 points, NPUAP stage >3; and
pressure injury risk assessment: Ohura and Hotta (OH) scale
score was 1.5-8.5 points] were enrolled and randomized into
one of two treatment groups (Group A, 7 patients; Group B, 6
patients). Group A underwent electrical stimulation therapy
during the first 2-week period, and the remaining 2 weeks
were the sham period. In Group B, the first 2 weeks were the
sham period, and the patients received electrical stimulation
therapy in the remaining 2-week period. After 1 patient in
Group A developed sepsis and was excluded from the study,
12 patients (mean age 82.8 years, SD=7.7 years; 4 men, 8
women) were included in the final analysis (Fig. 2). Their
characteristics are presented in Table 1.

Study Procedures

Prospective participants were first screened by wound
observation. Those who closely met the inclusion criteria un-
derwent an assessment in the hospital, where they received
a full description of the study. The participants’ DESIGN-R
score, NPUAP stage, and OH scale score were assessed. A
physician performed the medical examinations and provided
standard therapy for pressure injuries. The participants who
met the inclusion criteria were randomized to receive 2
weeks of either MPMC (current intensity, 170 pA; frequency,
2 Hz; duty factor, 50%; experimental period: E period) or
sham stimulation (no stimulation; sham period: S period).

Copyright © 2022 The Japanese Association of Rehabilitation Medicine
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Table 1 . Participant characteristics

Patient  Age Sex Albumin  Nutrition Underlying Location of  Duration  Total DESIGN-R
(years) (g/dL) disease pressure injury of illness score
A 80 Female 3.3 Oral ingestion Lumbar com- Sacrum 12 months 19
pression fracture (D3-¢3s3i0g3n0P12)
B 90 Female 31 Tube feeding Cerebral Sacrum 12 months 25
infarction (D3-¢3s9i1g3n0P9)
C 80 Female 2.5 Tube feeding Parkinson’s Sacrum 10 months 26
disease (D3-e3s-
611G4n0P12)
D 62 Female 3.8 Oral ingestion Diabetes Sacrum >2 months 18
(D3-¢3s3i0g3n0P9)
E 92 Female 2.6 Tube feeding Pyelonephritis  Sacrum >5 months 18
(D3-e3s3i0g3n0P9)
F 84 Female 2.3 Tube feeding Subarachnoid Sacrum 10 months 23
hemorrhage (D3-e3s3i0G5N3P9)
G 89 Female 31 Oral ingestion Total knee Thoracic >12 months 20
arthroplasty spine (D3-e3s3i11G4n0P9)
H 80 Male 2.7 Tube feeding Normal pressure Coccyx 20 months 15
hydrocephalus (D3-e3s3i0g3n0P6)
| 85 Female 2.5 Tube feeding Aspiration Left ilium 2 months 17
pneumonia (D3-¢3s6i1G4N3P0)
J 85 Male 2.0 Tube feeding Cerebral Left ilium >8 months 19
hemorrhage (D3-e3s3i0G4N3P6)
K 85 Male 3.0 Oral ingestion Metastatic spinal Right greater >4 months 25
cord tumor trochanter (D3-e3s610G4N3P9)
L 82 Male 2.7 Tube feeding Hypoxic Right fibula 3 months 18
encephalopathy (D3-e3s6i0g3n0P6)

DESIGN-R: depth, exudate, size, inflammation/infection, granulation, necrotic tissue.

The participants were scheduled for follow-up appointments,
where we checked for any side effects (redness or metal aller-
gies) from the therapy, new medications, or changes in their
medical history. Subsequently, patients underwent a week of
washout, followed by a second 2-week, double-blinded treat-
ment period where the treatments were switched between the
groups.

Standard Treatment

Postural changes were performed at intervals of less than
2 h. The hip joint was intermediately positioned between an
internal and external rotation such that the trunk was not
rotated in a 30-degree lateral position.?*2?) Air mattresses
(Oscar or Revo mattresses, Molten Corporation, Hiroshima,
Japan) and urethane foam mattresses (Stretch grade, Para-
mount, Tokyo, Japan) were used. There was no change in the
pressure injury management method throughout the study
period for any of the participants.

Nutritional assessment of each participant was performed

by physicians and dietitians using the Mini Nutritional
Assessment short-form (MNA-SF) together with details of
weight, body mass index, and serum albumin levels. The
MNA-SF has been validated as a nutritional assessment
tool for older adults.2®) Based on these assessments, caloric
requirements were calculated using the Harris—Benedict for-
mula. The caloric intake of the participants was 1600 kcal/
day for 4 individuals on oral nutrition, 1230 kcal/day for 5 on
central venous nutrition, and 1000 to 1200 kcal/day for 3 on
tube feeding. There were no changes in nutritional manage-
ment throughout the study period for any of the participants.

The pressure wound was washed once a day with a mildly
acidic detergent (Bioré¢ U, Kao Corporation, Tokyo, Japan),
and a syringe with water was used to wash the undermining
area, followed by the application of ointment (Povidone-
Iodine, Shionogi, Osaka, Japan). There was no change in the
pressure injury treatment throughout the study.

Copyright © 2022 The Japanese Association of Rehabilitation Medicine
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Fig. 3. Pressure injury size assessment. Left: Overall area defining the pressure injury. Right: The

pressure injury was traced using a tracing film and the film was then measured using a wound area

measuring instrument.

Electrical Stimulation Therapy

An electrical stimulation device (iPES, Ito, Kawaguchi,
Japan) was used for stimulation. The cathode was gold-
plated with low ionization tendency; it was rod-shaped, with
a length of 20 mm and a diameter of 1 mm. The indifferent
electrode was an ordinary affixed electrode. When MPMC
stimulation was performed, the cathode was covered with
sterile gauze soaked in saline. If the wound was large enough,
the electrode was inserted into the undermining area; if
not, it was placed over the wound surface. The indifferent
electrode (anode) was placed on the healthy skin area where
the undermining area was the deepest (within 10 cm of the
different electrodes). MPMC stimulation [frequency, 2 Hz;
pulse width, 250 ms; stimulation intensity, 170 pA; and duty
factor (DF), 50%] was administered once a day for 60 min,
six times per week. For the sham stimulation, the electrodes
were placed as for MPMC stimulation, and sham stimulation
(0 nA) was administered for 60 min once a day.

Pressure Injury Assessment

The DESIGN-R score and pressure injury area (wound
area, undermining area, and total wound area) were mea-
sured twice a week. The DESIGN-R score is evaluated by
the following seven factors: depth, exudate, size, inflam-
mation/infection, granulation tissue, necrotic tissue, and
pocket (undermining). The DESIGN-R score and wound and
undermined areas were assessed and measured by at least
two individuals (at least two selected from dermatologists, a
nurse, and a physical therapist). The undermining area was
measured using a cotton swab, taking care not to damage the
granulation. The area of the pressure injury was measured by

tracing with a tracing film (Visitrak grid, Smith & Nephew,
London, UK) and a wound area measuring instrument
(Visitrak, Smith & Nephew). The total area of the wound was
defined as the sum of the area of the wound and undermining
areas (Fig. 3). The healing rate of the pressure injury area for
14 days was termed the contraction rate and was calculated
as follows: contraction rate = (WSA before — WSA after)/
duration (days). The percentage decrease of the pressure
injury area was defined as the period healing rate and was
calculated as follows: period healing rate = (WSA before —
WSA after)/ WSA before.

Blinding

All patients, medical personnel, and researchers were
blinded except for the main investigator and principal physi-
cal therapist, who set the equipment to apply active or sham
electrical stimulation therapy. Pressure injuries were evalu-
ated by a physical therapist different from the therapist who
conducted the MPMC. In addition, the operator of the MPMC
therapy was instructed not to inform the participant that the
stimulation had begun. When in operation, the participants
could not perceive the electrical stimulation because the
intensity of 200 pA was lower than the sensitivity threshold.

Statistical Analyses

Statistical analyses were performed using SPSS v. 20.1
(IBM, Armonk, NY, USA). All analyses were two-sided,
and statistical significance was set at P<0.05. The data were
checked for consistency, missing values, outliers, and nor-
mality before the analyses. Descriptive statistics are reported
as percentages, medians, and means with minimum-maxi-

Copyright © 2022 The Japanese Association of Rehabilitation Medicine
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Table 2 . Changes in wound area for each case

E period S period
5 Fa WSA WSA Contraction Period WSA WSA Contraction  Period
(before; cm?) (after; cm?) rate healing rate (before; cm?) (after; cm?) rate (cm? healing rate

(cm?/day) (%) day) (%)
A 8.8 8.3 0.04 5.7 13.5 10.3 0.23 23.7
B 38.9 35.8 0.22 8.0 39.5 40.0 —0.04 -1.3
C 13.9 10.2 0.26 26.6 15.3 14.4 0.06 5.9
D 7.8 3.6 0.30 53.8 1.7 1.2 0.04 29.4
E 8.8 7.4 0.10 15.9 53 49 0.03 7.5
F 91 6.2 0.21 319 10.3 9.3 0.07 9.7
G 10.5 6.1 0.31 419 6.5 6.6 —0.01 -1.5
H 3.5 3.6 —0.01 2.9 3.5 37 —0.01 =57
| 53 1.8 0.25 66.0 13 0.5 0.06 61.5
J 3.6 1.6 0.14 55.6 2.9 2.6 0.02 10.3
K 11.8 8.9 0.21 24.6 14.7 12.3 0.17 16.3
IL 6.8 5.1 0.12 25.0 4.8 5.0 —0.01 —4.2

mum values. For the main analysis, the data were analyzed
according to a two-period crossover design to evaluate the
effect of the intervention on changes in weekly healing and
contraction rates of the wound areas, including undermining.
Wilcoxon’s signed-rank test was used to evaluate the mean
treatment differences between the treatments for each period
(the first and second 2 weeks).

The primary outcome variable for this study was the
change in weekly healing and contraction rates of the wound
area, including undermining, at the end of the 2-week stimu-
lation. In addition, the size of the effect was calculated from
the results obtained by a post hoc test.

RESULTS

There were no side effects and no change in clinical find-
ings or vital signs was observed during or after the MPMC
therapy. Overall, one patient dropped out of the study be-
cause of sepsis (not related to MPMC therapy) at the end of
the E period (dropout rate; 7.7%).

When the E and S periods were compared, no significant
difference was observed in either the contraction rates or peri-
od healing rates in the wound area (contraction rate: P=0.170,
period healing rate: P=0.410). There was no significant dif-
ference in the total DESIGN-R scores between the E and S
periods. The healing and contraction rates were significantly
higher with the reduction of the entire wound area, including
the undermining area, than with the reduction of only the
wound area (overall wound area reduction rate: contraction

rate, P=0.008; period healing rate, P=0.002) (Tables 2 and
3). No difference in wound healing outcome was observed
between different electrode insertion sites (wound surface
and undermining area, data not shown). The size of the effect
on the wound area by the post hoc test was 0.40 (period heal-
ing rate) and 0.43 (rate reduction rate). The effect size of the
entire wound area, including the undermining area, was 0.77
(period healing rate) and 0.71 (rate reduction rate).

DISCUSSION

This study evaluated the therapeutic outcomes of electrical
stimulation therapy on pressure injuries with undermining
using different MPMC conditions. When the E and S periods
were compared, no significant difference was detected in the
DESIGN-R or wound area alone. However, regarding the
overall pressure injuries with undermining, the wound heal-
ing rate was significantly improved in the E period. These
results indicate that MPMC therapy promotes the healing
of undermined pressure injuries. Although our study par-
ticipants were not standardized in terms of age or underlying
disease, all participants had pressure injuries with stagnant
wound healing and non-healing after at least 2 months of
standard treatment. A chronic wound is defined as a wound
that fails to progress through a normal, orderly, and timely
sequence of repair or in which the repair process fails to
restore anatomical and functional integrity.?”) Therefore,
although all 12 participants in this study presented chronic
wounds, which deviated from the normal healing process,

Copyright © 2022 The Japanese Association of Rehabilitation Medicine
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Table 3 . Statistical examination

Wilcoxon signed rank test: period healing rate (%), contraction rate (cm?/day)

E period (n=12)

S period (n=12)

Contraction rate

Period healing rate

Contraction rate Period healing rate

(cm?/day) (%) (cm?/day) (%)
Wound area Average 0.05 26.2 0.02 17.1
Median 0.03 23.0 0.01 16.7
Min—-Max 0-0.25 0-66.0 —0.02 to 0.06 —6.7 to 61.5
z-value —1.38 —0.83
P-value 0.170 0.410
Undermining Average 0.16 34.5 0.01 9.0
area Median 0.13 30.6 0.01 7.8
Min—Max —0.01 to 0.29 —11.5 to 83.3 —0.23 to 0.16 —18.2t0 33.3
z-value —-1.33 —2.13
P-value 0.182 0.033*
Wound area Average 0.18 29.3 0.05 12.6
(including  Median 0.21 25.8 0.03 8.6
undermining i \ax —0.01 to 0.31 2.9 10 66.0 —0.04 to 0.23 —5.7 t0 61.5
area) z-value .67 -3.06
P-value 0.008** 0.002**

* P<0.05; ** P<0.01

MPMC therapy effectively promoted wound contraction in
10 of the 12 cases.

More notably, this effect was confirmed for pressure inju-
ries with undermining. Few studies have reported the effects
of electrical stimulation therapy on pressure injuries with
undermining. Therefore, the findings of this study are novel
in that they confirmed the effect of MPMC therapy on the
undermining area.

The sample size was calculated based on a pilot study,
which comprised electrical stimulation therapy (intensity,
80 uA; frequency, 2 Hz; DF, 50%; six times per week) on
7 patients with pressure injuries.’® The pilot study showed
a period healing rate of 29.4% and a contraction rate of
0.26 cm?%/day, although there were study limitations that
may have influenced the results. For example, the patients
included those with pressure injuries without undermining,
there were no control participants, and differences in wound
severity were not assessed. Therefore, in this study, we used
a crossover-controlled trial design, wherein we recruited
patients who had pressure injuries with undermining of
equal severity and introduced a control group. Although the
calculated sample size was small (12 cases), the results of the
post hoc test showed that the entire wound area, including
the undermining area, had effect sizes of 0.77 (period heal-
ing rate) and 0.71 (rate reduction rate). However, because the

calculated effect size was less than 0.8, the findings should be
verified with a larger sample size in the future.

Many clinical trials have reported the effects of electrical
stimulation therapy, and the treatment is strongly recom-
mended as Grade A in the “Prevention and Treatment of
Pressure Ulcers/Injuries: Quick Reference Guide 2019.”9
However, most reports have investigated high-voltage pulsed
current (HVPC) treatment, and only scattered studies using
MPMC therapy are currently available.” %229 HVPC treat-
ment has been used in many studies,” >?*>% and its efficacy
has been confirmed; however, adverse events such as redness
and pain have been reported.>? Low-intensity currents, as
used in MPMC therapy, may have fewer side effects because
they can be applied without perceived sensation and may
be considered painless.®) Although one patient dropped out
of this study, the withdrawal was not attributed to MPMC
therapy, and no adverse event with MPMC therapy was ob-
served in this study.

There has been significant discussion regarding the condi-
tions to be used for electrical stimulation, including polarity,
intensity, and frequency. Polarity is an important parameter
of electrical stimulation, and there have been several clinical
reports describing wound polarity.”2*3? A recent double-
blind, randomized controlled trial by Polak et al.”) classified
61 pressure injury cases into anode HVPC, cathode HVPC,

Copyright © 2022 The Japanese Association of Rehabilitation Medicine
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and sham HVPC groups. They reported that the area reduc-
tion rate of the cathode HVPC group was 74.1%, and the
wound reduction effect was significantly higher than that in
the sham HVPC group. In contrast, Karba et al.®? reported a
reduction in pressure injury following MPMC therapy when
the pressure injury site was used as the anode site. From the
abovementioned results, the required polarity for electri-
cal stimulation in pressure injury healing is controversial;
however, given that results from a preliminary experimental
study showed that cultured fibroblasts migrated to the cath-
ode,3d the pressure injury was used as the site for cathode
placement in this study.

There was no difference regarding the position of the elec-
trode (on the wound surface or in the undermining area) in
this study, although this may have been because of the small
number of cases, which made it difficult to obtain sufficient
data. There may be room for further research in the future,
considering the healing promotion of undermining.

There is still no consensus on the appropriate intensity
and frequency of MPMC therapy, although there have been
various reports on muscle contraction and perceptual thresh-
olds.'12 However, a definite intensity and frequency have
been shown in fibroblast migration and proliferation ex-
periments in vitro. It has been reported that the migration of
fibroblasts is promoted at a stimulation intensity of 200 uA
and a stimulation frequency of 2 Hz and that cells proliferate
at a frequency of 1-8 Hz.'”"19) Therefore, this study was con-
ducted using these parameters. Our findings indicate that the
wound reduction and period healing rates were significantly
higher during the MPMC therapy period than during the
sham period. This effect may have been observed because
of the stimulus conditions selected, which were based on
the results of the in vitro fibroblast studies, and thus were
considered suitable for the wound.

Given that the undermining area was reduced by electri-
cal stimulation, we also considered that the undermining
contraction was caused by granulation growth. Granula-
tion proliferation is not only caused by migration and cell
proliferation but also by collagen proliferation. HVPC and
direct current stimulation have been reported to promote the
proliferation of collagen.?#3% In addition, the proliferation of
myofibroblasts by electrical stimulation®®) is also considered
to have affected the contraction of the undermining. Uemura
et al.3”) reported that for in vitro cell cultures using fibro-
blasts, a stimulation intensity of 200 pA, frequency of 2 Hz,
and DF of 10% promoted differentiation into myofibroblasts
and contraction of collagen gel. However, these were in vivo
or in vitro studies; thus, it is unclear whether there was a di-

rect effect, although it cannot be denied that MPMC therapy
exerted a beneficial effect on wound healing. Considering all
the abovementioned findings, MPMC therapy can be con-
sidered as an effective approach to promote the healing of
pressure injuries with undermining.

CONCLUSION

This study was based on the results of previous studies and
cell culture experiments. The findings in this study showed
that the wound contraction healing rates of a pressure injury
were significantly higher in the E period than in the S period,
indicating a positive effect on pressure injuries with under-
mining. Therefore, MPMC therapy can promote the healing
of a pressure injury with undermining. A limitation of the
study included the fact that it was a single-center, double-
blind, crossover-controlled trial; therefore, the number of
cases was small. These results should be verified using a
larger sample size and at multiple centers in the future.
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Prediction of callus and ulcer development in
patients with diabetic peripheral neuropathy
by isosceles triangle-forming tuning fork
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Abstract

Objectives: Tuning fork vibration sensation testing is widely used as a diagnostic test to detect diabetic neuropathy.
However, evidence-based literature indicates that reliability between examiners is low. Attaching isosceles triangle diagrams
on tuning forks lowers the discrepancy between examiners. This study aimed to analyze the relationship between vibration
sensation measurement using an improved tuning fork and the presence of callus and wound development in patients with
diabetic peripheral neuropathy.

Methods: Participants included 56 general older adults and 52 patients with diabetic peripheral neuropathy. The methods
included confirmation of the presence or absence of callus, range of motion of the ankle and the first metatarsophalangeal
joint, vibratory sensitivity of the medial malleolus and the dorsal aspect of the first distal phalanx using an improved tuning
fork, and touch-pressure sensitivity of the plantar aspect of the hallux. Patients with diabetic peripheral neuropathy were
followed up for 3years to check for the presence or absence of wounds.

Results: When compared with the general older adults, the patients with diabetic peripheral neuropathy had significantly
lower touch-pressure sensitivity (p <0.01), vibratory sensitivity at the distal phalanx (p <0.01) and medial malleolus (p <0.01),
ankle dorsiflexion range of motion (p <0.01), and metatarsophalangeal joint extension range of motion (p <0.01). The area
under the receiver operating characteristic curve with callus formation was 0.93 for the medial malleolus and 0.96 for the
distal phalanx, indicating that the accuracy of the distal phalanx was higher (p <0.01) than the medial malleolus. According
to the Cox proportional hazard analysis, the vibratory sensitivity of the distal phalanx was a significant risk factor for ulcer
development (p <0.05).

Conclusion: These findings suggest that the vibration sensation test, which we improved via the technique described in this
study, is useful for predicting the occurrence of callus and ulcer.

Keywords
Diabetic peripheral neuropathy, improved tuning fork, lower extremity wounds, calluses
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Introduction

The national healthcare expenditure in Japan is reported to

have exceeded 43trillion yen in 2018 and is expected to
increase in the future.! The medical cost of lower extremity
wounds is expected to increase due to the increase in the
number of patients with diabetes and chronic dialysis. In
addition, there are many patients whose lower extremity
wounds lead to amputation, and it has been reported that
one limb is amputated every 30s worldwide.>® Therefore,
prevention, early detection, and early intervention of lower
extremity wounds, including diabetic foot lesions, are
important.
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Several factors have been reported to contribute to the
development of lower extremity wounds. These include
decreased visual acuity, limited range of motion (ROM),
shoe incompatibility, edema, and decreased somatosensory
perception.*” In a multivariate meta-analysis review of
factors predicting lower extremity wounds, the important
clinical predictors were age, sex, duration of diabetes, vibra-
tion perception threshold, monofilament, pulse rate, ankle-
brachial index, peak plantar pressure, and foot deformity.8°
Diabetic foot lesions remain a medical, social, and eco-
nomic problem in many countries,® with approximately
25% of the patients with diabetes developing lower extrem-
ity wounds during their lifetime and up to 2% requiring
amputations.’® In Western countries, diabetes is the leading
cause of non-traumatic amputations, with an amputation
rate approximately 15 times higher than that of non-diabetic
patients.’* However, approximately 85% of amputations
due to diabetic foot lesions can be prevented with proper
care and education.?

According to epidemiological data on neuropathy,
approximately 50% of the cases of diabetic foot lesions are
due to neuropathy, 15% are due to peripheral arterial occlu-
sive disease, and the remaining 35% are due to a combina-
tion of neuropathy and vascular disease.**> Therefore, it is
important to understand the extent of diabetic peripheral
neuropathy (DPN), as it is the cause of many lower extremity
wounds. Furthermore, it is important to determine the pres-
ence or absence of DPN, which can cause a variety of ability
impairments, such as loss of gait balance, in addition to dia-
betic foot lesions.16:1”

Useful tests for neurological findings indicative of dia-
betic neuropathy include the Achilles tendon reflex, vibra-
tion perception by tuning fork, and touch-pressure sensation
by monofilament.!® In addition, the monofilament test, the
vibratory sensation test with a 128-Hz tuning fork, and the
Ipswich Touch Test are recommended for determining the
loss of protective sensation among the evaluation items.*®
The vibratory sensation test with a 128-Hz tuning fork cor-
relates with a biothesiometer and baroreflex.2%2 In addition,
Ovyer et al.?? reported that the vibration test with a tuning
fork detected decreased measurements in patients with DPN
while monofilament test failed to detect the decrease. High
specificity and reliability of the tuning fork test was reported
during DPN screening,? while its simplicity and availabil-
ity are known in the clinical setting.?* However, results by
tuning fork are semi-quantitative due to the difficulty in per-
forming in a reproducible manner; hence, a simpler, more
quantitative test is needed. In fact, the typical method of
measuring vibration perception using a 128-Hz tuning fork
has low inter-inspector reliability due to the variation in
vibration intensity depending on the striking strength.?2
However, it is possible to perform vibration perception tests
with high inter-inspector reliability by attaching an isosce-
les triangle diagram to the tuning fork.?” Using this improved
method, we reported an association between a decrease in
vibration perception and the prediction of falls.?® Problems

with loss of vibration are reportedly common in patients
with foot ulcers; however, the direct relationship is still
unclear.?® Therefore, whether our modified tuning fork
vibration test is also useful in predicting callus and ulcer
formations of diabetic neuropathy should be clarified. We
hypothesized that our modified vibration test, which shows
higher inter-examiner reliability, would have a high rela-
tionship with callus and wound formation in the lower
extremity.

Therefore, the purpose of this study was to determine the
usefulness of the vibratory sensation test using our modified
tuning fork in predicting calluses and lower extremity wound
development. First, we analyzed the area under the receiver
operating characteristic (ROC) curve with callus formation
in the vibration sensation test on the medial malleolus and
first distal phalanx in community-dwelling older adults and
patients with DPN to clarify the valid method to detect the
callus formation in the patient with DPN. Second, a multi-
variable analysis was conducted to find the independent
relationship of the vibration sensation test with the callus
formation. Moreover, we performed a prospective cohort
study in patients with DPN to determine the relationship of
the modified vibratory sensation test with the occurrence of
lower extremity wounds in a multivariable analysis.

Methods

Subjects

Participants included 56 older adults without DPN (26 males
and 30 females, 74.1 = 4.3years old) and 52 patients with
DPN (21 males and 31 females, (mean value = standard
deviation (SD)) 74.1 = 2.8 years old, 11.9 = 3.1 years history
of diabetes mellitus (DM)). Patients with DPN were defined
as those diagnosed with DPN by a physician using the diag-
nostic criteria for diabetic polyneuropathy from the Japanese
Study Group on Diabetic Neuropathy®° (Supplemental file 1).
Exclusion criteria were dementia, central neuropathy, and
peripheral neuropathy not caused by DPN. All patients with
DPN were diagnosed with type 2 diabetes under glycemic
control with oral medications with or without insulin injec-
tions. The data of glycated hemoglobin (HbAlc) in the
patients with DPN were 8.3 = 1.5%.

Ethical considerations

The purpose of this study was fully explained to the partici-
pants, and informed written consent was obtained. There
were ample decision capacity, documentation of consent, and
disclosure. This study was approved by the Ethics Committee
of the Naragakuen University (approval no. 3-009).

Examination method

Physical examinations were performed to assess the pres-
ence or absence of calluses, ROM of the ankle dorsiflexion
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Tuning fork 128Hz

0 sec

Figure |. A tuning fork (C-128 Hz aluminum tuning fork manufactured by Nichion) was used for the test. The tuning fork was
modified using an isosceles triangle diagram, because the strength of the vibration varied depending on the intensity of the tapping
when used as is. The modified tuning fork forms an isosceles triangle that gradually becomes larger in the center as the vibration
becomes smaller. The measurement was started when the vertex of the isosceles triangle formed by the afterimage reached the third
horizontal line from the bottom, and the vibration sensing time was measured with a digital stopwatch.??

and the first metatarsophalangeal (MTP) extension, vibra-
tory sensitivity of the medial malleolus and dorsal aspect of
the first distal phalanx, and touch-pressure sensitivity of the
plantar aspect of the hallux.

Presence of callus. The presence or absence of calluses was
assessed by observing the plantar surface of the foot in a
supine position. To determine the location of the calluses, the
plantar surface was divided into six regions. First, the plantar
was divided into three major regions: the rearfoot (27% of
the foot length), the midfoot (28% of the foot length), and the
forefoot and toes (45% of the foot length). The forefoot was
subdivided in width into the medial forefoot (55% of fore-
foot width) and the lateral forefoot (45% of forefoot width).
The forefoot was also subdivided lengthwise into the hallux
(final 20% of forefoot length and 33% of forefoot width) and
the toe (final 20% of forefoot length and 67% of forefoot
width). If two calluses were present, both were described.

Touch-pressure test. The touch-pressure test was performed
at the hallux in a supine position using a Semmes-\Weinstein
Monofilament (SWM) level of 5.07 (10g).%? Since the tests
at other foot sites showed statistically similar results as at
the hallux (Supplemental file 2), we adopted the hallux
alone as the test site to avoid multicollinearity in multivari-
able analyses.

ROM test. ROM of the ankle dorsiflexion and the first MTP
extension were measured using a goniometer in increments

of 5°.3 The measurement was performed in a supine position
with the knee extended to simulate the motion during
walking.

Vibration sensation test. The vibration sensation test was
conducted in a supine position using a tuning fork (128 Hz;
Nichion, Funabashi, Japan). Tenseconds are generally con-
sidered the standard time for the vibration test, as it is one of
the simple diagnostic criteria for DPN.3* However, testing
with a tuning fork has some issues, such as variations in the
strength of the tapping and the time between the tapping and
the initiation of measurement. In addition, there is a lack of
uniformity in which part of the body is measured, such as
the medial malleolus or toes. Thus, an isosceles triangle was
attached to the tuning fork, and improvements were made to
keep the intensity of the vibration constant (Figure 1). The
modified tuning fork forms an isosceles triangle that gradu-
ally becomes larger in the center as the vibration becomes
smaller. The measurement was started when the vertex of
the isosceles triangle formed by the afterimage reached the
third horizontal line from the bottom, and the vibration
sensing time (seconds) was measured with a digital stop-
watch. The intra-inspector reliability of the conventional
method was 0.93-0.99, and the intra-inspector reliability of
the improved tuning fork was 0.98-0.99.%7 The inter-inspec-
tor reliability of the conventional method was 0.86-0.98,
and the inter-inspector reliability of the improved tuning
fork was 0.96-0.98.%7 Both the intra-inspector reliability
and inter-inspector reliability of the improved tuning fork
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Table I. Comparison in characteristics between general older adults and patients with DPN.

Variables General older adults (n=56) Patients with DPN (n=52) p-value
Sex (male/female) 26/30 21/31 NS
Age 74.1 =44 744+35 NS
Height (cm) 154.6 £9.1 153.7£8.0 NS
Weight (kg) 55.7+85 58.0*+9.7 NS
BMI 233*+3.0 245+3.6 NS
DM morbidity (years) - 11.9+3.1 -
Callus (present/absent) 8/48 27125 <0.01
Touch-pressure sensitivity 7149 23/29 <0.0l
Vibration sensitivity on medial malleolus 80+£15 49+ 14 <0.0l
Vibration sensitivity on the first distal phalanx 84+15 38+ 1.8 <0.0l
ROM of the ankle dorsiflexion 155+3.5 123*+6.3 <0.0l
ROM of the first MTP extension 46.9+53 351 £11.4 <0.01

BMI: body mass index; ROM: range of motion; MTP: metatarsophalangeal; NS: not significant.

method were better than those of the conventional method.
The measurement was performed at the medial malleolus
and dorsal aspect of the first distal phalanx of both feet. The
final result of each measurement site was recorded as the
mean of two readings.

Extraction of factors involved in callus formation
in patients with DPN

Variables such as age, sex, body mass index (BMI), history
of DM, touch-pressure sensation at the hallux, vibration sen-
sation of the medial malleolus and the first distal phalanx,
and ROM of the ankle dorsiflexion and the first MTP exten-
sion were entered as explanatory variables, and factors sig-
nificantly related to the presence or absence of callus and the
target variable were extracted by a stepwise method using
logistic regression modeling analysis.

Effect of vibration sensation of the first distal
phalanx on wound development in patients
with DPN

For patients with DPN, the foot conditions were assessed
every month after the examination was conducted and fol-
lowed up for 3years to determine if there was any wound
development. For the analysis, we used the forced imputa-
tion method in a Cox proportional hazards analysis with
ulcer occurrence as the objective variable and the factors
involved in callus formation, including vibration sensation at
the first distal phalanx and the presence of calluses, which is
a major cause of ulcer occurrence, as explanatory variables.

Statistical analyses

Statistical analyses were performed with EZR.% The 2 test
was used to compare sex, the presence of callus, and the
touch-pressure sensation between the general older adults
and the patients with DPN. An unpaired Student’s t-test was

performed to compare the results of the ROMs, touch-pres-
sure sensation, and vibration sensing time between the two
groups. For the comparison of the measurement sites of the
vibration sensation test in the callus formation, the ROC
curve was drawn with the presence or absence of the callus
as the objective variable and the vibration sensing time of the
medial malleolus and the first distal phalanx as the explana-
tory variable, using the area under the curve. The factors
involved in callus formation in patients with DPN were
extracted using logistic regression analysis. In addition, a
Cox proportional hazards analysis was performed on the
occurrence of lower extremity wounds in patients with DPN,
with the factors involved in callus formation and the pres-
ence of calluses as explanatory variables. All statistical sig-
nificance levels were set at p <0.05.

Results

Comparison of general older adults and patients
with DPN

Callus was detected in 8 out of 56 general older adults (14%;
two calluses were found on the hallux, five on the medial fore-
foot, and one on the lateral forefoot) and 27 of 52 patients with
DPN (51.9%; eight calluses on the hallux, two on the toe,
fourteen on the medial forefoot, seven on the lateral forefoot,
and five on the rearfoot), and the callus was observed more
frequently among patients with DPN (p < 0.01) (Table 1).

ROM of the ankle dorsiflexion was 15.5+3.5 and
12.3+£6.3degrees for the general older adults and the
patients with DPN, respectively. ROM of the first MTP
extension was 46.9 5.3 and 35.1* 11.4degrees for the
general older adults and the patients with DPN, respectively.
In both measurement sites, the patients with DPN displayed
significantly lower ROMs than the general older adults.

In the SWM test, 49 out of 56 general older adults and 23 out
of 52 patients with DPN perceived a 5.07 monofilament,
respectively. Thus, the touch-pressure sensation in patients with
DPN was significantly lower than that in general older adults.
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Table 2. Comparison of vibration sensation on the medial malleolus and the first distal phalanx between the general older adults and

the patients with DPN.

Variables Vibration sensitivity on Vibration sensitivity on p-value
the medial malleolus the first distal phalanx
General older adults 8015 84+ 15 NS
Patients with DPN 49+ 1 4% 3.8+ 1.8* <0.01
DPN: diabetic peripheral neuropathy; NS: not significant.
*p < 0.01 versus general older adults.
Table 3. Comparison of vibration sensation between the medial malleolus and the first distal phalanx using ROC curve.
Variables Area under the curve Cutoff value Sensitivity Specificity p-value
Vibration sensitivity on the medial malleolus 0.93 6.6s 78.6% 88.5% <0.01
Vibration sensitivity on the first distal phalanx 0.96 6.3s 87.5% 94.2% <0.0l
Likelihood-ratio test p <0.0001.
10 4 1.0 o
6.300 (0.875, 0.942)
6600 (0.786, 0.885)
08 08 -
06 4 06
z z
2 z
¢ é
@ b
04 04
02 02 -
00 - 00 -
T T T T T T T T T T T T
10 08 086 04 02 00 10 08 06 04 02 00
Speafiaty Speaifiaity

Figure 2. ROC curve of vibration sensation on medial
malleolus.
ROC: receiver operating characteristic.

The difference in sex, presence or absence of callus, and
touch-pressure sensitivity was analyzed using the 2 test. The
difference in age, height, weight, BMI, vibration sensation
(the medial malleolus), vibration sensation (the first distal
phalanx), ROM (the ankle dorsiflexion), and ROM (the first
MTP extension) was analyzed with unpaired Student’s t-test.

Comparison of the test sites of the vibration
perception test in the callus formation
The vibration sensing time of the medial malleolus was

8.0+ 1.5s and 4.9 = 1.45s for the general older adults and
the patients with DPN, respectively (Tables 2 and 3 and

Figure 3. ROC curve of vibration sensation on dorsal aspect of
the first distal phalanx.
ROC: receiver operating characteristic.

Figures 2 and 3). The vibration sensing time of the first dis-
tal phalanx was 8.4 +1.7s and 3.8 = 1.8s for the general
older adults and the patients with DPN, respectively. The
vibration sensing time of both sites was significantly shorter
in the patients with DPN than in the general older adults,
and the vibration sensing time was significantly shorter at
the first distal phalanx than at the medial malleolus in the
patients with DPN.

The area under the ROC curve with callus formation was
0.93 for the medial malleolus and 0.96 for the first distal
phalanx. The cutoff values were 6.6s for the medial malleo-
lus (sensitivity = 78.6%; specificity =88.5%) and 6.3 s for the
first distal phalanx (sensitivity =87.5%; specificity =94.2%)
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Table 4. Independent factors for the presence or absence of callus in the patient with DPN.

Variables Odds ratio 95% confidence interval p-value
Diabetes duration 3.51 1.38-8.92 <0.0l
Vibration sensitivity on the first distal phalanx 0.11 0.02-0.54 <0.0l
BMI 0.52 0.31-0.88 <0.05

BMI: body mass index.
Likelihood-ratio test p <0.001.

Figure 4. Incidence of lower extremity wounds in subjects followed for 3years.

DPN: diabetic peripheral neuropathy; MTH; metatarsal head.

with higher accuracy in the distal phalanx when compared
with that of the medial malleolus.

Factors involved in callus formation in the
patients with DPN

Factors involved in the formation of callus in the patients
with DPN were extracted as the independent factors: length
of morbidity history, decreased vibration perception on the
first distal phalanx, and BMI (Table 4).

Three-year investigation of lower extremity
wounds in the patients with DPN

Forty-nine patients (20 males and 29 females, 74.3 == 3.5 years
old, 11.8+3.0years history of DM) were available for a
3-year follow-up of the foot condition of the patients with
DPN. Seven of the 49 (14%) patients developed lower
extremity wounds in the plantar surface of the hallux (three
patients), the metatarsal head (MTH) (two patients), and the

fifth toe (two patients) (Figure 4). According to the Cox pro-
portional hazards analysis, factors involved in callus forma-
tion and the presence of callus were included as explanatory
variables. Only vibration sensation on the first distal phalanx
was a significant risk factor for the development of lower
extremity wounds (Table 5).

Discussion

In this study, we examined whether the previously reported®”
vibratory sensation test using a modified tuning fork could be
a predictor of the callus and lower extremity wound forma-
tion in patients with DPN. The results showed that (1) the first
distal phalanx was found to be more critical than the medial
malleolus as a site for measuring vibration sensitivity, which
is useful for predicting callus formation; (2) the vibratory sen-
sation test using the modified tuning fork was an independent
factor for callus formation; and (3) the test was a stronger
predictor of lower extremity wounds than the presence of
calluses or other factors involved in callus formation.
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Table 5. Cox proportional hazard comparison in lower extremity wound development.

Variables Hazard ratio 95% ClI p-value
Vibration sensitivity on the first distal phalanx 0.11 0.01-0.84 <0.05

Diabetes duration I.11 0.66—1.87 0.43

BMI I.11 0.86-1.44 0.24

Presence or absence of callus 0.05 0.00-6.97 0.70

BMI: body mass index.
Likelihood-ratio test p <0.001.

First, we compared several measures involved in callus
formation, including the vibratory sensation test using our
modified tuning fork, in the general older adults and patients
with DPN. Previous reports indicate that patients are prone
to callus formation due to increased local foot pressure dur-
ing walking due to decreased ROMs of ankle dorsiflexion
and the first MTP extension and increased somatosensory
threshold.%6-%° In this study, patients with DPN also displayed
limited ROMs of the ankle dorsiflexion and the first MTP
extension, and increased thresholds of touch-pressure per-
ception and vibration sensation. The prevalence of callus
formation was significantly higher in the patients with DPN
than in the general older adults (8 of 56 general older adults:
14% vs 27 of 52 patients with DPN: 51.9%; p < 0.01). These
results are similar to those reported by Yavuz.*’ These results
supported the conclusion that patients with DPN in this study
had the symptoms of DPN and can be considered the appro-
priate sample of patients with DPN.

Before the analysis for callus and wound formation, we
found a difference in the vibration sensitivity between the
first distal phalanx and the medial malleolus. There was no
difference in the vibration sensitivity between the two sites
in the general population of older adults, but a significantly
shorter vibration perception time was observed in the first
distal phalanx than in the medial malleolus in the patients
with DPN (p <0.01). In addition, the sensitivity and speci-
ficity of callus formation were higher in the test at the first
distal phalanx than at the medial malleolus. Since DPN is a
distal polyneuropathy,*! vibration sensation thresholds may
be elevated at more distal sites in the patients with DPN.
From these results, the neurological change could be
refracted more clearly at the first distal phalanx than at the
medial malleolus in the patients with DPN; therefore, we
adopted the site of the first distal phalanx for the following
investigation.

From the multivariable analysis for callus formation in
this study, diabetes duration, BMI, and vibration sensitivity
on the first distal phalanx measured by our modified tuning
fork were extracted as risk factors. DPN causes autonomic
neuropathy and collagen glycation, which leads to decreased
mobility and deformity of the foot.>** Patients with a long
history of DPN are more likely to develop calluses due to
repeated abnormal gait with foot deformity and limited
ROM.* Therefore, callus formation can be affected by vari-
ous factors, including rigidity. However, this study found

that among the above factors, deficient vibration sensation
rather than rigidity around the foot was a significant cause
for callus formation. These results suggest the importance of
considering the independent concepts of neural function as
well as disease duration and body thinness, and the predomi-
nance of vibration sensitivity as a neural function for the
callus formation.

Next, we conducted a prospective cohort study to identify
whether a vibratory sensation test using our modified tuning
fork could be useful in predicting wound development in
patients with DPN. Specifically, we followed the patients
with DPN for 3years to investigate the relationship between
lower extremity wounds and the independent factors of cal-
lus formation (diabetes duration, BMI, and vibratory sensa-
tion on the first distal phalanx measured by the modified
tuning fork) or the presence of calluses. Out of 49 patients
who were followed up, 7 (14%) were observed to have lower
extremity wounds in the plantar surface of the hallux (3
patients), the MTH (2 patients), and the fifth toe (2 patients).
Interestingly, the Cox proportional hazards analysis indi-
cated that the vibration sensation test on the dorsal aspect of
the first distal phalanx was extracted as an independent risk
factor and was a stronger predictor than the presence of cal-
lus or other factors involved in callus formation. In this pro-
spective investigation, while 86% of ulcers were developed
at the site of callus, the developmental rate of foot ulcer in
the patients with callus was only 27%. These results suggest
that the callus is a predictive factor of the site of ulcer devel-
opments but could not predict ulcer development itself.
However, this study found the decrease in vibration sensing
time as an independent factor for foot ulcer development,
and an additional analysis of ROC curve for ulcer develop-
ments indicated the 2.4 s cutoff value (Supplemental file 3).
The percentage of patients with ulcer development in the
patients with callus and vibration sensing time lower than
2.4s was 53.8%, which was higher than the ratio in the
patients with callus alone. This suggests that vibratory sensa-
tion on the first distal phalanx may be one of the most impor-
tant tests as a predictor of lower extremity wounds and that
the vibrotactile sensation test using our modified tuning fork
is highly useful. A larger study needs to be conducted to
detect a more reliable cutoff value. With respect to the mech-
anism in the predominance of vibration sensing for ulcer
development, the receptor in vibration sensing is Pacinian
corpuscles,*® a receptor known for pressure sense on the
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dermis.*” Although the relationship of this receptor and the
foot ulcer development has been unclear, the receptor of
deep sensory could be a mediator related to ulcer develop-
ment. More detailed and pathological investigations are
needed to reveal the mechanism.

Cognizance is raised to the clinical fact that vibration
perception and touch-pressure sensation tests are important
in assessing the risk of developing diabetic foot lesions,*
and it has been reported that the combination of vibration
testing using a tuning fork and touch-pressure testing using
an SWM provides results that are comparable to those of the
International Consensus on the Diabetic Foot.*° In these
reports, the conventional vibration testing method was used.
The test using a modified tuning fork, applied in this study
using isosceles triangles, is more reliable than the conven-
tional tuning fork test method. This may enable more valid
measurements when combined with the touch-pressure test.
In fact, the risk factors for diabetic foot lesions are believed
to be caused by a combination of several factors.>® Among
these, peripheral neuropathy, foot deformity, trauma, periph-
eral vascular disease, and peripheral edema are the major
causes. Except for trauma, these risk factors do not directly
cause lower extremity wounds.>* According to a 1999
UK-US collaborative study, the most common combination
of factors causing lower extremity wounds was peripheral
neuropathy, foot deformity, and trauma.® Therefore, the
measurement of vibration sensation on the dorsal aspect of
the first distal phalanx with a modified tuning fork, which
was identified as a factor in this study, should also be used
in combination with these risk factors.

The limitation of this study is the small sample size in the
prospective analysis for wound development. The statistical
validities of multivariable analyses of the logistic regression
analysis for callus formation and the Cox proportional haz-
ards analysis for ulcer development were supported by the
likelihood-ratio test with significant p-value (p<0.001).
However, multivariable analysis generally requires a sample
size of 60-80 with 3—4 explanatory variables, and this study
has sample sizes of 52 and 49 in the logistic regression anal-
ysis and the Cox proportional hazards analysis, respec-
tively.52 Therefore, the importance of vibration testing on the
dorsal aspect of the first distal phalanx requires confirmation
with a large-scale study in the future. In addition, the crite-
rion for the diagnosis of DPN in Japan was used, which did
not include temperature sensation and acupuncture. The
items of exclusion criteria were limited due to the sample
number in this study. These limitations are also expected to
be addressed in future study.

Conclusion

The results of this study suggest that the vibration sensation
test with improved quantification by applying the isosceles
triangle to a tuning fork is useful for predicting callus devel-
opment, and it is also necessary to compare the difference

between the medial malleolus and the first distal phalanx in
patients with DPN. It is also suggested that the vibration test
on the first distal phalanx could be a predictor of lower
extremity wounds.
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TR OEELEZ MET 2 2 el shTns .
NSO RS, KRB X OREEROKT XA MR
TERL D HAE & 70 2 MAESEMIL O BETE 2 HIH L, #5980
Bl A BIE XL ERNO—DO Tl # 272 =
NFET, EiSNTEARREEOE NI X 2 Mabm
FER 1, MR B B EBRTH ) b b E R
WAMEZEMIAE (human dermal fibroblasts : HDFs) % H
WERRIRE OBV ERE LS IEA LN RV, Fh
Wz 12, ARWfFETId HDFs # 72 5 RECTR#ET 5 2
LT, o B R L, SRS o B L <
TOBEAHERTL LT, WRICBU ST — 45 &
THIEERHME L

MREFE

1) e ER A HCRE

AWZETIEEA L7zMa 2l L2720, mEkEs
DL L7\,
2) HMifasizg

FER121X HDFs (CC2511, Lonza, Basel, Switzerland)
M L7, HDFsldAf ¥ F 2 xX—=% - (5% CO,,
37°C) T, 10% 7 ¥ JEFIE (Sigma-Aldrich, St. Louis,
MO, USA) & A @ Dulbecco modified Eagle medium
(Wako, KB, HA) 12T 100 mm dish IWAKI, &,
HA) T L7, HDFshYy7ary 7V beeo
TIREETHE L, SEBRI21E 5-7 #k(X o> HDFs & L 7-.
3) ik

HDFs % 5% 10" cells/dish |2 7 % X 9 35-mm tissue
culture dish (IWAKI, #iiil, HA) (2L, 1 v Fa
N— & —FEIRE % 31, 33, 35,37, 39°C @ 5 54124517,
FRMIZB VT 6 dish §o8 8 L7z, AFEICBT 2
A ¥ % aN—F —OBGERE LTI Y % I
RILE % 31°C, fmimE % 39°C & L 2°C HATHREL
7o, Fro, REBRTIXIREOENIC X A HBETE % M)
THIZH720, RRBERPHEROZLTEST L0, £
NZENORESMTOREE L FFICHE UL o
Mg % 37°C DA v FaN—r—ToLEELZ. Ml
E MR AE R IR 24, 48, 72 BERAMIE L7z,
4) MEE S L OHIBA RO E

BEAR R O B B Mk & A A AR & S 9
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HA) (CHliaz st L, sUEk L7l & - 1) oS
VTNV —EE L1 CIRA L, MERETEMR A L CE
Sl o Rl R AV N D ||| oRA ¥ e = Ran N A
5) AT

FEHT I NE 2 TN DR FE S O MBI % MR AR 1R A
MOELZFETL7-01237°COA »FaX—F —Th

L7224 WM COMBBE TR L 22fEA S, gkt
KrBih Lz, S50, TNENORESEMICBIT LA
MR & UM A & AR 2 S L7, R
Mratid, MLEEIZ DWW TR &t L i o Tap i &
LHANEH % MGES 5 7280 ZJCHS i 73 B ir & 556 L 72,
F 72, MlAAF RIS T2 B o e v, —
TR BT 2 e L7z, 2Dk, ERIESASN
%412 Bonferroni O % EILIBME X T 72, %8B, H
FEKHEEIZ 5% & L 7=,

B R

B LERIZ D W T, S E S ST O R, %
HERARBODL &IV TNOZRIC S B4R L
D72 (p<00l). 4 v FaN—F —FEIREDENIC
L AL, 48, T2 OVFNOREIZE W
TOERBREORSIKF L THWHERLE R o72 (X
D). 3EAE % 24 B RS 5T oM BB IE 2R 1% 31°C 28 1.0
= 01, 33°CA09 = 01, 35°C2811 = 03, 37°C #¢
11 £ 02 39°CH 11 £ 02 THhYWEELEZTRDS
Nhhotz (X2). #FHH% 48 FeE T, 31°C 28
10 £ 02, 33CA710 = 02, 35C7A°18 = 05, 37°C
A20 * 05, 39°C#A%23 = 04 THVY, 31°C & 33°C,
37°C L 3CUMDEHHMTHEEELALNT (p<
001, [X3). &M% 72 S T oML ERIZ 31°C A3
11 £ 02 33C#%13 = 03, 35°CA%22 = 03, 37°C
AT27 £ 06, 39°CH 48 = 05 TH Y, 31°C & 33°C LL

He®
6.0

=4 31°C ##+33%C =8-35°C -—e=37°C ~& 39°C

5.0 {
-~

4.0 7

B FR2405 R ERRABIREIR 1 TERIT20ER %

1 A% aXN—-Z2—REREICH T 25EFE 24, 48,
72 BERERE S AR EE R

[7 U3k 4t HDFs % 37°C DA ¥ F 2" — % — CTH# 7= 24
B S COMBLE TR L7220 5, MM 250 L7z, s
24 WS T oM RS GEER 1E 31°C A5 1.0 = 0.1, 33°C 309 = 0.1,
35°CAHTLL =03, 37°CAT1L =02, 39°C A1l = 02 Th -7z

T F 1% 48 I B 2T, 31°C Y10 = 02, 33°C A7 1.0 = 02,
35°C %% 1.8 + 05, 37°C %520 = 05, 39°C#723 = 04 T&H » 7=.
TR % 72 B B T oM HEER 12 31°C A 11 + 02, 33°C A% 1.3
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0.0
31°C 33°C 35°C 37°C 39°C

2 FBIETR 24 B A TOMAzEE
[@ U3EMi 4t HDFs % 37°C D A v F 2 X— ¥ — TR L 7= 24
BRI A COMBECCTR L2l 5, MUBIEZHM L2, Bk
24 W5 [E] R T oM B 1E 31°C AT 1.0 = 0.1, 33°CAY09 = 01,
35°CAL1 =03, 37°CH L1 =02, 39°CH 11 +02TH Y HH
HEFED SN Do 1.
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6.0 D pe),01
N=6
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4.0 T o ]
I 1
T LL 1
3.0

) j . .
0.0
31°C 33°C 3583 37°C

3 FEfETR 48 BFERE R COMAELEER
[ UiEM 40 HDFs % 37°C D A v F 2 X— % —CHig L7224
BRI A COMBECCTR L 2l 5, MR Z W L2, BHEE
48 BEMIE T, 31°CAY10 = 02, 33°C 210 = 02, 35°C 2718
=05, 37°C 7720 = 05, 39°C#23 =04 TH VY, 31°C & 33°C,
37°C & 39°C DA O S CHEAEDS A LN

PETRCOFEMEMTHEEEN AL N (p<001, [H
4). TR 72 R ROMAEFRIZOVWTEEIALR
o7z (31°C: 949%, 33°C: 87.3%, 35°C; 91.5%,
37°C 1 91.7%, 39°C : 91.3%, 5).
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100

50

31eC 33°C £ f e 371°C 39°C
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RMWINIHIBIEIC L B8 TlE %, WEDEVIZL D
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ABSTRACT

The aim of this study was to investigate the effects of culturing human dermal fibroblasts

(HDFs) at different temperatures on cell proliferation. In this study, 5% 10" cells/dish of
HDFs were plated in a 35-mm dish and incubated at 31, 33, 35, 37, and 39°C. After 24, 48, and

72 hours of incubation, the cells were detached and the number of live and dead cells were

counted using a hemocytometer. For analysis, the ratio of cell number in each temperature

condition divided by the cell number in 37°C incubation at 24 hours was used. The cell

viability was also calculated for each condition. For statistical analysis, two-way analysis of

variance was used for temperature and time, and one-way analysis of variance was used for

cell viability. Bonferroni’s multiple comparison test was performed as post hoc analysis. The

results showed significant differences (p<0.01) for both the main effect and the interaction

effect in the two-way ANOVA. The ratio of cells at different incubator temperature settings

was higher at both 48 and 72 hours, depending on the higher incubation temperature. No

significant difference was observed in cell viability. In conclusion, cell proliferation was lower
at 31, 33, and 35°C than at 37°C under the five conditions examined in this study, while cell

proliferation was enhanced at 39°C compared to 37°C.



TA—FVITR—bT74UF

BAER . B | REEEPE - UAEYF— 3 PR K4 B ohii+

1. ¥EOEE

FFEERZICBLT, TAFEEE | ] TAKREERI] TAGEBEEER] [AEEEEE] [BXRERFEZ | - I [HEEPEEEE )

[BEEETMEE] [HERAEE (BEEs] THAlRRESBI (BERE) | [FLoEEWMES] HL2BHEL W5, BICEICL2EE

TEE L TO 2 EREF DT IFEBEAEREL - FERETOERBRICEEINS LT Tl 2~4FEOEMER - SPIRB0ERICHELRB T
HBIH, PENEEILIREDHHRETH 2,

2. ¥ENHEZ - HNY

BRFEL - FERELE LT BE - MREEZXZADAMEZBHR T 2710 UTORZERL TV,
DEFEELT - FERALICDELEREPARDEIT 2,

)BRFELT - FEREL & L TBYLREZERT 2,

IEDBHTHN EADN%EERT 2,

3. HEDAHE

BEOHE

BEET - BT ERT 272HOUTORETHEL TW 5,

DEREELT - FERETICHBEREREZMBOESET 2,

BEAL - FEREFLZEEIFPEDNETTBEINERBE LT BHRLERBELNH D, BHFLIH KBTI 2LENHIRETH D DT,
BRLT 2L FEICHEEL TVWS, 7o, HRBOFL L, PENBLEI RS IEBAREICAZ L SIC, FEBRLPTVES ICEREZFERLTL
5, KBPLBELTI2LENHLFENZ VB TH Y, TEHRLUBEREL - FEREELICOBLMDZERMNICHERTSLIICLTVWDS, *
7o MRIB &b, BEEAL - FEREEINA > TBRERBEOEFEICOVWTHHBAZ L, FELVEKRELEZFELPT (A5 L5 ICTRLTL
%o

BPEELT - MFEBEL L L L CEBYBEE - B L BAZBET 2,

BRFgET - FERELTE. ARG TECICHY EHEOEBEBRBENSEETHD, £07HITIE, BRFEL - FERELE L TEYARE
E-BRELEADBEICE>TL %, BEEREL - FEEELIE. AVF 27 LACBRKREBMEAAENTE Y. RAREZFNICESREL - FER
FELE LTEBUBRE - R L aAEEEL, RREETERTESLIICLTVS,

EDBEE TR EXD5HEEBBT 5,
FEBHBOEMENHIARICTL T, XBEAN FLHIE 3, ZOBRET, EHFEEFREZRESE. 77 UT—bLTW3, £7-. ERE
FOMBERBESREEDEFREICOVWTLR— FREZEL, AN £FX5HE2BHRLTWES,

FD/SDEEN % £I2Bh 2 AADHHES~D SN
FATEEBINDFD/SDEFCOVTIE, PLEBRVEBELNTVGEIE, RAISMT 22L& L TWS, FD/SDIHMER~DSMICLY., LY ER
WEEHBNTED LS ICHEL TV,

B o OEMSTFOME
BoDEMPFOMRDID, MRERCERSMIILYBEFOEREZAAT VS,

4., BEDRR

FELTEELTWIAGREEES, AMFEBERERZORETM7 > 7—F GaESR) TE. CHo0RBLZ<07 vy — FEBICOWTAN
EThotc, ELLOREBL, BMEBICLDZFLENZBETH Y. SHEORETETIEH 2D, PETREVFMESBS LD, —HT. ERER
EHTERZEICIE, SEFTHWEZIEDAWEZRABENZCHTC2Z2L3HY, BADDIIEFLTWEIERFTHS, LEzh-T, 23
KM OMBENICFE CEDL LS ERF LB LVBRHEREIRT 2LENH S,

5. SHROBE

R

BREEAT - FERELICNELEREZFOMBIIFERICE . 2EEIZORTDIBERLKEHRZECIMLELNH D, — AT, FEIIEREZUND
BRI OWTHL PRI 20BN H Y. WEKEOERIREL 4D, TOH. LWHICHENICBETESLSICTEIIHLERELY . ZD7HIC
FHEOBEAEHOEBECNT A MR EICLVARBEEZEIN 2 2 L&Y IEMICERTELLITRL TV,




RABE

BEEEL - FERFLICRO 5N 2EEE. EERMOESPHEO Z—XITEY B LTV, TNOEISHGE L TWISIE, MHOBEIC
EEELT BoAN ZTLTEBLAEAHEZ L LICERDZEANKROOND, JL—TT7—0REICkY, BICHEOBRLIT TR BoHA
N, ZLTEBLIA#Z D EICERDBNEZENTILOTRLTLELLLEEITLS,

« BEICWLCTRIERZHRMT I/, BEFET 75— +F)

PINR [ANEBEREB. AFEBKERE]
BREFET > 77— [ NEEEEE, AREREEEE]




RBEAR . ARG ¥ a— K 141121
R E TR
5 s S5 [ Bic 24 4 BT B H X Sy
AT 2 2 WE
Y HE
i MR, B gid, RPN
ERE | s A R
W7 7 A
BEOBRE - M2 | AMEMEEE CI%, MEE R CTHE Lzt hoIEEER (5 - BIf - /) ORI PRI K S X, PR X

O - TSR REDTNE & FEAE,
HMEFRECH OB A AR L, ERIC

*Eﬁf%fiﬁﬂiﬁ &l

IR % < YR % U CIIRE B & B1e - SR LT
BiF5EESSELZ LV AN RERETCEOx oD LY EEHTH, FL

T BERIERHIOIE I & il 9 % b CEE AR OB

WCHRSETD K5 FHET 5,

FEOEERE

1. ‘BoOJERERS L OHEESONE, T%iﬁ%iiﬁ%b ﬁEﬁ‘?é &b)f%é

JRAB. NN e 2%?%"*’5’” TR
BEI - TXA N, EATER, SUEEEEE 7 5EH
FRAEFTH 1] g2y E D FENEL < - BAFi Ok
g2l 2y E D REBE T « i DfihgRik
553[A] FRoOftER 1 JHBEEI OMEERRR - ik (FHE - 848 - EeE)
SA[A] FREOfERI : k%2 OF HATE B %)
#5[A] FEORERIN - fBIET OB - fikg2 OF WA E PR - i BIE)
#56[H] P ORERIV : fihE2 (HBIET - ERBEO)
S 7[A] POV - FEIE - FHROMREMES - AR (B0 B - Bl M)
H8MH LR ofihg2 VI : iz (FFRIET/ T O M)
9 LR orgReffE - filZox Lo
EANE| LI oA - RO E L D@
;ARIE] R OfihER 1
#120] g i g 11
F513[m] TR D fil 2 I
5 14[A] T OfREE T
;- ABIE] THREOfz T
EAGE T O E2 I
EANE T fihg2Iv
5518m] T OfihEEV
EALIE R« PREOBEREMR - D £ L DO
5520 Rme - TR OMEEMT - RO F & H @




NG| it R DEIER 1

#220Al T fioe R DELEL T

23[a] Jibi i R DBLER T

F24[a] Rt R DBV

5250m] FHE - Rl - TR OBIE 1
#52610] HHE - B - TR OB
F27[A] TREMRE (L) Bl

5528 FThEAPRE (L) OBl
F29[m] FRErR: (TR OB 1
#5300 TRt (T OB

i At 0D 5 e

AT AR (30%) , HERLEER (30%) - F#ERET A R (40%)

R GBS L

— ) TR
57 4— RNy
DIFik

RHESNIRE, LAR— MCOWTUTEENICT T 4 — Ry 7 2479

Ul R (MEEEE) TRRICB T 2 ANABIEFIIA AL 2 5720, +372BRe L TH<. i
géiéééﬂﬁﬁﬂﬁ*0>£¥ E§ﬁ§%§) BT B - 1 - BRI K ORI DV CEARY 5. A I OBARIE IS O TN T A b CHER
AR .
JBELOT FAL I fER AT D T EM LT VIREE (Vv —U%) TRETDZ
A RO E R
bt - BRE SEBREE D 1= 8 OREREMERI AR EAlT 1, 2011, AP a—
SEBDEIED 1= 1 OYSREMR A AR S FiAl T - (K%, 2011, AT vEa—
LEE 727;7 ARG EBRE S 7 n DY g BT, AR
RS SHOHR (RRYEFIARRIRSE - (ERERIRST: WM LME)BF) . RS E e
BEOFFHH RETCRET LT IT7 47 « FT—=27

CIPBL (AR ﬁ%ﬂ%ﬁ”hAgg)

O EsfFz3E i85 %2 s, ikl E s BHE TITHORE)
OF 4 AByay, T4X—Fh

O7n—79—7

ad>versy— g v

WmEY, 74—V RKU—7
% Dt
FOMT VT 4T« T TR
BRETOICTIEH
O G IR EICTE R T 5
OHEFEIEBIERT

=T IR
OWBEEDMER LT A—T U BB %2, R ELIIABEFECIEATS
Ofth RFEDIRET 24— 7 L B & iR CIEAT 5
Ot RPN B4 —F U Bt 2 B E58 CiEA+ 5

HYEZB DO FEHRR

mH5
EHIERDONE

TEENRIER L OEIARIEOET RO H 5 b OB HE T 5.




RBEAT . ARAFRMERE SR Fe¥o— N 141421
HR B A

B R ) Pl 4 4 BN BB MR X Sy

EIE:Y 2 2 WIE

H4HEE

Bre FRE. Bh Rk SREF 55

A -4 | B R BB L

W77 A0

REO HEE -

SR A 08 U TRl CRe7o Atk & EEROBIG & 2 BE ST, AREBRRREO BR 2 R0 5, PR B2 AR AL 1
EHOERE LT FERGEX) | TERHOMERN) | TMAEEE ] | OB 25, %
foy MRAEERATIE A WV RERE UC Tl EZASEy ) | TERAERR AL TIPSO A3 | TliiZeE)) &
Vo TR - FRBRIERE DO FERR TERTEHERE ) TEEE ) OEBRHAT 9, EBROMERICOWVTOMT - K%
W LT, AEOMREM R OGS, MK - JEBRMETRERE 2 TR HES 2,

(F =" 2H,/4:300a])

(Fr 32 - Brp fhk s1elE) (k) ‘ ‘
FEREOA ) TU T — 5 Ok, DEK - MTEEH) - MHAERE - AT A 50 - MiZEB O EHRIC S
LAV T—varaxS, T—2E, BB IU0ZEDOFE LD ETI,

(Bprpr it - P S 1408 - (BE[E

)
AHFMEX, R OMER, AR, R, FHSEO R 54 Y 0T —va Va2
O, T ABE, BT, BEOEOEEDEITS,

FE DOFEE A AR

L. FERAEBRREIC OV TR T 5, )
2. - BRICET D AN =X NIZONWTHPTE 5,
3. PRR - EBUBEEIC BT D AN = XA HOWVWTHTE 5,

T - T

g (P xrT—vay) LEFRNTRELZT O,

e S} 1] AV xrTF—var (- %)
G IENR - EBE AR OME S & AETREERE (BT - Br)
#53[a] M - Bk (BT - Bp )
5 41a] DB (B - 2 )
550 Bz R R AR L - BIARMARSRAOFNEE (BT - 2P )
el FEOR B RERR S (BT - BF )
FTIE] FRRAT 253 (BT « B
#58[a] WP A 5345 @ (Bl - B )
59l Ti% - RO & AEFHERED (BFrp - SREF)
#5100m] % - RO L /EFIHERED) (BFrh - SREF)
#110E] BB OFLER (Brf - SREF)
512[A] RSB (TP - hiEF)
51303 PSR EE (P - SRET)
5 14]a] JETERERE (BFrh - )
EALIE Frkkne (B - 3T
A ATl 0> H e AR (100%) CTHAEZ T 2, Rd, FRREIEERS 220,

o GRS L
N— M) X
274 =K w7




DIk

Wl - R |G L EE 2 HICEIT LT 7”_ ZH, BPRERHOBM ZRGEL, BRI OEREZ T 5 2

%%%ﬁ%%ﬁﬁ L xRV ECERT S L, b b AV EE RS ITEM AT 5 L.

JBIEEOT BAA | AMRAFFEREIZR L CRIL 2R 5 &%“ﬁﬁ% BT 5

A S O R REPICHENLEMZT DI L HH DD, TIFMESEIS EK%%MTé L,

B - BRE

BEE PRSI ENAVT FIoi (RABECF /IR Rt | e¥ 27 v L7 F v —NEIEEEARIEY (R
i, AR R R A tE)

RROFFH RECEET DT I/T7 47« FT—=7

DPM,(%%ﬁﬁ%ﬁW*ﬂ) ,
O i85 %2 B, il s BE TIT O 7%
OF 4 A yray, T 43—k

O7n—79—7

O7v¥ory— g v

O%YE, 74—V RKTU—7

% ofh

EOMT 2T 4T T TNE

BETOICTIEH
ORHF AR EIIERT 5
OB EFEIBIERT 5

F =T IR
OWBHEBIMER LTI-A—T U BB %, R EITAFEFETIEATS
Ot RPN 5 F—F o R e CIE AT 5
Ot RPN D A —F o BBkt 2 B 258 CIEHT 5

FH BB D EH R
mH5
TR DN
COFRBZ, BEYRELE LTOEGRBRE AT OHEN, TORREEN L THETORAT

o




TA—TFTYIR—b7xF

FEB - FH8 REERERZEIN VT-v3F R K% BA ER

1. ¥EOEE

T EFIDTIE,. SHEORRIEE - NEFHICET260THY, FENET U NEUT—va vERIE BREEL - (FEFEL) ORE
PR LD2OHZBEFAZELHLTWD, R, 74— FT—=2ICHZANTEY HEHTEDL I BALHEDL S BRELZRATWE M EER
EREHBIND ZETLOBONGEVRIEEMETCRADVEIND LD FERBICLE>TWE, ZOLIWEBZRL. ARICBITI 2D Falhs
RUZDRRD—IEEFEBEOHEZDEREZDLOIE T, BoRELEHERLBRTIZNEZIIOTONDE LII/BEL TS,

BLRERB I, 18R EFHFEAM, EfE I, RRGREER) | 28R (BEEEATET., HEBPEEER) | 38R WBREF| -

I, BREEMRE. BUAE - AFRER | FENRKENRE, BPREATMEER) | 48X BREAEE | - ||| BRREFENR) %
B,

2. ¥ENHEZ - BN

KEOZAA—H>Thd [ANEXZDANCHD] 2HIC, EHRECERL, ZHAALCXICHMND 2 & THE-LMERCEEHEHBETES
LOIBEN - HKEN - THNOHZFEDERELNITTND, RKIC, REMRRENICKR T CRERRENEROONDI LS. BRUT 7V —
DREEEZTEHRL THIEL TV, £7-, St LEETHZ ARIIER 2L OREDN S b, EREFIREE L CTHBEZEEBRADZHIZED
EDNTENT ZENTEDNZER DI LIE. KEBRBNO—DEEZ TV,

FEOLBEHAEICH VT, FEOHEEKONRCFHOENZHEBL, HHLZTEFXALLT, HELEERAEFL L TEADFZELREGI 2D
ORFEPHEESZLIIT TV,

3. HEDHE

LROHBEOES - BNEERTHOICUTOLIATEREIT>TW5,

(B#EpTkX] a0 F@TOF Y SA VERTE>T-F 4 v#%BF 37>V (Google Educationy —/LE) %k L TEAL TV, BEFRD
SREEEAY, RERERVEZBO-OHOER - BELAEBH L. FEELLOTHEELPTLW IV FUYERHLTWS, -, RSN TLD
BEIVTYYRFyy bV EEFRL, FEORE - FEICHT 2EHM L, BE - RE - BUAEEO LY FOREL KA D &S
BB L7z, £/, ZFEFR (L IEH) ICRBEINDD . €IEFHEBEL TCRFEB~DO 7 4 —ILF7 -7 %@L T, #HioH 4 CHEE (RER
RE) LEEIMDDIZEICLY BHECEIIELT LI AMEEREL TVWE, 20L& BEVBEACEKRRERREICEVWT, ITEZFERATS
ZETHEICELOTERN TED L I EdTeckZBiEL TW 3,

(2% - HMERE~DSN] < DFE - HMEERNF >V 74 VBEICMA THEBED/NA 7V v FREALBITL TEL, BENICSMRE LS
SKPTHEL v PRIEBEIZHNIESIMTEZEFIMEIN VD7D, SMICEL TIFBETH 7, JAFBTOANLR T OE—> 3V /F
PFEFEREEOIY A OVWT LYy FEHEAEL, BOOHEOAAMICOVWTHRERT 2 &N TERL, Ab, BLUDAEXT, ZoomTihE
BRDHE - PECEERAR Yy 7L —T 4 v 7%BLTEEREE - @ TERBREL,

4, HEDRHR

FUTAVREOKRTERE LI-BE., H2VEIRETCERLEZXIA F2FEALAZEBROSFHEAFBL T, 2EPVWOTHEETES D
v %&Google Classroom(Zi8#E L AMECER3BIBAEAI - LIC& Y BFEDEBY —ILE L THFTETH T Tl 54y —iL
AR L-BRERSLICHAARA-RELRBETILICLY, 2EOFFRAOA L CEEBBOEEICHFEEL L L L EBhbNd, M
T, #E., BERHOBRICIZEMEZIIFIT, 2ED 74— PNy &0z, — AT, BES/IET E2EPETERNICRYBCHYEOBERES
HIRLCLES 720, BERIFIBLETH S & BbNhi,

RAFEE(IE, Ve T2 a vy FRIAEOERZRIREZ DR 72, LREICERDARZIBHROVTRYBYZEICT Yy — M ATZEREL
7z FREHOEMERE - MHEPERLEICL 2ERABUEEEIZIZIFEFITNTORETEENRERTH > 72, AERICAENICZERMHARIZEY
HARO TR CERARABELIEL TOWAVWREZENRETH - 72H, SEBOEKREEBLI LN TE, —AT, 2EARICED L
MNTEBRD ST DIIRIBOBATH Y, KFEAZRLOOFFXIEZIILDE L THIEBAREEIDDENH D EER D,

5. S&oBIER

FENFFINLAFEZEDIBRICENT, HBTIRBELELOFEICEITZIRELMNEICEOR, Fa—8— - LIHBEHDIVWEFFEEYHK
BABRFEANICRENTETE 2HEHLIBLETH S,

REMICIE. RELABRBERB L LD LOILELINZELNAH - Bif0BEEXET L (BERBICEODAELHETLED) |
RARICART 2D DEBIBENEERLER D, FEVERZREA T FEFERICARBRICARTE 2L ARETr o BRI 2SO ZHLED
H5,

« BEICNLCTRBERZHRMT (TR, BEFET 75— 5

* KFDOWeb 5 N RELB




TA—TFYIR=bTxUF

BEB - 2R | REREEFHBUAEY T 3 V2R K4 1B EREA
1. BEDOEE
FEHHEF

- VEEFRTMZE || ()

- MEEERIMEET || ()

- BEEHEEFLEEESY | (BH) [FLZ1Z]

- RBHESEEEREZ I (BR)

- RENERREDES (FEEE) [(FL=12Z]
- MREEEER | ()

cF—LEERELD [FL=1X]

- FEBRERETR
- BB I

TV RFILX

RERBE

- B R

- SRMNEEE - DEBEEUNEY T - 3 v RER
- FEARERASRED

S UNEUTF— g vRERIRE

- 3FEAEEAR

A HERBOI -T2 —K—
CFHMEEE - BARBOI-T A4 x—&—
CFEERFEROSCED—FT 4 2 — X —
CFEEEILRWG

C RERRBBBE (REEE)
CNTRAA Y BB OERE

- REERBEEDER
CHEZELLTEERBLY F LD

- RREERBELE

SRS SE TP F

2. BEOEZ - BW

iz, BHREFPHCTER. FRIHFEL TSV ELZOT, HEOER - BMICEL T ZRERICELEF >TBY T, ZXIHRORBLL

T IR LEREEEFFELBRWV] [LAADKEEDATHFAF—LHFELAL] [APZEEICHA>TLWI WS ERIFTERL] [BHD

AL DOWTIEBHITH D e KD Z] [REDDICHDHRPHLIE THEREZ LA TNEE OB W] A ETHRAIN, ZORIGICHWT,
FERNICEZ 0MEE &Y KRR D AECENOMBICH L CERE L] &F Y THI-EFRBLTVET, ZOFRITIEA— LT I/N—20D

HEwRNBEELHY £7,

IOHEBRE [ERCHECSVWTHENMTHZ L] [Ar0AERICKFELAVI L] MEICISCTERRICHET 28] [BonEZICL
ohhgnZe] MEEOBERZEHELERELAVWI L] BEENICEROFECERZRY ANAEWI L] EWRET,

HRTEIHHIE, MAEHEPES] CEobNAVLI ICERABETALRZLTEHLIICTIILNEETHD., NEEREERICHY F

ER

3. HEDHE

CFEPOERYHLHEIE. —EREL. BENGAEEEENGAEESIT T4 —FN\y I LET, F/oco —AT, MOKGTHZHEIEZ
DEEOBRIFEENAEASENRAEIC, EENAEAEENRAEICEBINDG ZEDVHDEVI ZEBMATTZA—FNv I LEYS,

- ZOHRT, PENERLREEZ L. BPREOBRZZRICERY AN, BUGEXIBLEZEND LD ICRLET,

CRETE, FTERIREFEIGAEY, IO EITHENCEEN TREICE > TEREBRLICKWTT A, 2EICETA XAy arz@8LT
FATEL>TWET, BEERWNICIE, FORFTHERA ZHOMNICED 2 —kEAERBZROMNICED 2 —RICHDPNTEL LWL, ZNLNDFH
FERE R LICRETEOIRTZ2ThEEY, 257922 LT OFEREZERLCY. BDBEFDOL2ERVCATHAF—ICLAH DL LN
ST REDIDICIE BB WD, WREICE > TRAIZED, £V D ZEEFIEREZRHELTVLET,




CEBOBRREHFRTEL, HHWVWIIERX D LS IChD D, COEARGEBAOERERETEW-ZLE LT, E#HHESOSN. EFHFoOKE
&L

- BODFEFMNHORRO D ICEIEBHMFREZICHEL TLET, HETES 2BHESE I CEITBHRER. (FERECOVWTAECH
wLTBY £T,

- BoDFEFMNBHORRDLDII20BICIE, BHBOTHRETHERZEEL, BHRER - BLICEVWTEIMERERITTVWET,

4, BEOME
CFENPSDELETERICOVTOREICE VT [BEEEOEXDHNARVWLIBREZINTLKIATETEAN > 72] [ELRZEROBRSAEIHILLT
WTHRTEZEIADILERSTEZTWS] [ADBENOEZDZDON—FELWLWERB > TV DT, BOBEANSLERXL2DPH LA > 7]
(AN EERICH> TV EWI ERIFTERVDOT, BFOEREZEY ANA, 720 RODIFFY . BFAHETIEL TEW TRV, BElgst
ICEWTIEF E WS EEE AV TBD0EREZE>ZEYHNTICER, HFORRLEE, BELVOERARBF T LI EHNEETCLEELZKRT
BU7z) [HELPSICHRZEE, BENMERLEL] [—D0BALABERAITTOAELN 2 OWREIAICS IO LLVTENREZRETE AL LK
U7l A ZIRATNEAI» ZBIEICT 2 W) 2 ehbho7] HOBROV & EHBRA—HEIBEI’H 7] BEEINTUI,

5. SHROBRE
CHREERRDIETTEHEL. [BROFLAZHR 2] CLEBEELTVWET, Z07H, XXNEBRRAICES, TORERADICHT->T. F
EILE>TIREBRTERWEEYH D, JUFFICERNTEDL LS IEEEZTRLTULELL,
-BPBEEVEKDRREHFATE LS BEHEERIT S,

o BEICNLCTRBERZRMT (TR, BEFET 75— +F)

- WEBY /XS




20224 F¥
20224 &
AABEEE

40 ¥

FAFE ARER 18R

PUT— MEE

BRIE HR5E

REFUE? VI — MEREHR)

| SERBESHE | 55 | 44 3:3 | 2:2 | 1:1 |
STMf | 5 4 3 2 1 | £
1. COBEICEBMICSMULTVNETD, &£t 14| 20 5 1 0 4.18
2 COBEFEMETIOCARICIBERBNATENZEEZELTVET | &5t 8 14/ 11 5 2| 353
3. HEDHRBAEHMIDPTNTTH, &= 10| 21 9 0 0| 4.03
4 EEEOEEOESIIBARETT ., &5 14 17 7 2 0| 4.08
5. BERNRODEIEITTH, 5 10| 16| 14 0 0 39
6. ZENELAIZBEmMOPTVTTh, &35t 9| 20/ 10 1 0| 3.93
7.¢E1=3n7“-i%*4(3c%2 ERLE) EHhDRTWTTH, £ 11 16] 12 0 1 3.9
CLOBER, REMICHTERTERLOTLED £t 12| 24 2 2 0| 4.15
_ | | | | | | | |
1- | 1]
| 8 | 3
2- — |
- 0 | EE
3 T ) - 1
- 4 |7
4- I [ 12
B 0 | 1% 3
_ ]
. | of ' 7o [ 4
6 ] 5
| | 11 | 121 -_
7 |
_ i | i i [T ] i [z
8- e [
/7 7 7 7 7 7 7 7 7 -
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%
COEERE. BESNCAT
(SERI @ HahEe Afrlv El PLTH hRDTHR
BNLTORT D MrEhtRwE Il‘fr EEE R TATT I,

RIFEITHS. Jflisli'] *8S. CEREBLALL. BERTHS. LT AENTEE

OIEREERYT SOCUEMC R RMMATC L EE P BEL TR D

= T~ (CREE@ETH]

¥R

SRIRRD 120 4 LLE, 120458, 804 LLE, 60458, LTLL

lidomRTLTY

.
DETHOMBT, DR TL. ESAEBLARLY DINECW, ETHDMICL

SN IR D ESREETT S,

(SR IF@ ETEHETE L, PHETH 2, E5EEE0AR

/
I
P

(SERBE IR LT

. TEARTH L, ETE THETH L

R BOY ‘J-!

EEMNEO S R BOTT .

24 B0, EB/ELLAEL. PRL

ESL Ji2 il D d Td*:l‘
L58% F‘é ) ETH ME BT

P, EBRELENARRL,

. MEBENEEL,

P BOEQ

EHEEEOAEL, M

LETE B0




20225 FF REFUE? VI — MEREHR)

BRERE 20224E
2hRER
TUh—MAE 86

| SERBESHE | 55 | 44 3:3 | 2:2 | 1:1 |
el | 5 | 4 | 3 | 2 | 1 | FH

1. COREICEBRIICSMULTVETD, %5 40 32 13 1 0 429
2. CORFEEMETIOLCEMICIRERBN TENREEZBTEZLTVET £5t 22| 24/ 24/ 10 6| 353
3. HAEOHRBAEHHMDPTNTTH, &5 25 42| 17 2 0| 4.05
4 BEROREVESIBAETTH, £E 29| 36| 17 3 11 4.03
5. RERNBOREFBEIITTH, £E 22| 32| 31 1 0| 3.87
6. HEOELARBEIMOPTINTTH, g5 23] 39 22/ 1 1 395
7. RRENEEH (XF, BREE) ROMIPTNTTH, &3 26| 33| 24 1 2 393
8. "COIFEF. REMICHTEHETERLDOTLEL £t 29 41 10 5 1| 4.07

- | | | | | | | | |
1 -

. 2 | | 243 | [
2+ i T |

_ 25 2 19 17

[ ]

3 T 1
- 2 | 2] 17 7 | B
4- . — T [ 12
- 2 ° | [ 3¢ 13

_ 1)
5_ I 23 I I I 32 I i 22 1 4
1 W [
6 | T T 26 | T T ] 39 I I Iz4 12 —5
7- (|
i | | 29 | | [ IEEE | 100 T1
8 -

A A A A

I 1 1
0% 10% 20% 30% 40% 50%

COERE. BENCAT

(SRIEFD HunAR 2536 AR, £5

S HLTLETh
fﬂﬁﬂ"lfh& Iliii'] *8S. CEREBLALL. BERTHS. LT AENTEE
-

@IBKE ERT S0 180 J*‘z‘ﬂ"'mﬂr FEEBELTLET .
[AY-{RY

-

1
60% 70% 80%

Afalv Bl PLTH pRDTH

MTEncEB (T, ARG

‘ (55 P B¥ @) £ T Ra MDY ‘Hl

SRR 1205+ LIk, 12045 F 8, 605 LIk, 6045 F M,

idhrne LT
DETHONNRT L, DADRTL, PEREBARLY. DI, ETERHDEG

SN IR D ESREETT S,

(SR IF@ ETEAETE o, SHETH 2,

]

EEBEELARL, T

/
I
P

URETH L, ETE THETH L

1 I
90% 100%

BREMNSO SR BOTT .
(SERBE B ETH B0, B0, EBACLLEEL, FEL

ROpORTOTTD,
o R R A T AT TAT S =T - L T

Ao L A ME RDeE t¢
3 F‘é F ) £ TH BlE BT I';'I-*F:"’“é

E5EEE AL, M

LETE B0




20224F &

REFUE? VI — MEREHR)

BRERE 2022 & FEEHA4R Bl $REE
NAEEREETE
T — MA 59 #&
| SERRBEEEME | 5:5 | 44 3:3 | 2:2 | 1:1 |
M@ 5 | 4 | 3 | 2 | 1 |FEH
1. COBEICEBMICSMULTVNETD, - 3 28/ 20 11 0 0 4.29
2. COBEFERIIOCHEMICBERBMATENZEEZETELTVNET | &5t 7l 14 20 14 4 31
3. HEDHRBAEHMIDPTNTTH, &5 22 19| 16 2 0| 4.03
4 BEEOBEOESIIBAETTH, &5 22 19| 17 1 0| 4.05
5. BERNRODEIEITTH, 5 19 10| 29 1 0 38
6. ZENELAIZBEmMOPTVTTh, &35t 22 22| 14 1 o 41
7. RTRENEEH (XF, RRLE) EHH0RTWTTH, £ 21| 20| 16 2 0| 4.02
8. TR, MAMICHTHETEZEOTLED £t 20 24| 13 2 0| 4.05
_ | | | | g | | | | Y
1- ]
4 7 | | | 20 | “9] | 4
24 . L .
i 32 [ | 416
4 L) N 1
3 : .
| 1 22 | 19 ] | | 172
4- ] [ 12
4 19 | | ™ ] | | 29 3
_ 1]
5_ I I 22 1 10 | i I i a7 [ 4
_ 1)
6- — e s e e e Ik
7 - [
i | | 29 | | 1 20 | | 113 2
8 - : —
. [l L L L L L VA A—
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%
COEERE. BESNCAT
f5f 1§30 0] #;;)n;'e shEH MR, FE Tty El, PLTH hRDTH
SHLTO2TH MrEhtRwE I‘I . BERCIGRDeTLTT D,
fﬂﬁﬂ"lfhs Iliia'] e, CEREELNEARL. HENTHE ETEH HIENTSE . . (SEEF IF@ FT& a4 hod Ba vy, EehEENE a0, Fe BDEQ
OiEEEBRY Zolc18! fili J-“I‘H"'J?I"Lr FEFEELTLEY JJ n 3 BDEL Al ME RORE td
SaRAS 1204 LLE, 1209 £ M4, 605 LLE, 605 F M. | -.: o (585 Fg F ) ETH ME BT, MEBDRTL, PESEROELL, M
e TTTh :.~-.‘ S i3 WYITF
DETHOMRT0, DODRFL. EBREELAREL, DA, ETHHMDIT ETE B, =7f\ EBREBLARELY \ETE R0

SN IR D ESREETT S,

(SR IF@ ETEHETE L, PHETH 2, E5EEE0AR

TIRWTH 2%, ETH THETH L




20225 FF REFUE? VI — MEREHR)

BRERE 20224E

2HER
T — MA 304 #
| SERBESHE | 55 | 44 3:3 | 2:2 | 1:1 |
M@ 5 | 4 | 3 | 2 | 1 |FEH
1. COBEIHEBIICSMUTVETH, &5t | 143 110] 47] 3 1| 429
2. COBREFEMRTIOCARMICZERMNTENFESREELTNET | &£51 | 25| 47 96/ 100] 36] 2.75
3. HEOZBEFHDHIDPTNTTH, &5t | 116 100 70 15| 3| 4.02
4. BEEOBRLOESRFBAETTH. &5t | 114 122 58 8 2 411
5. BERBOH BIEDTIN, &5 76| 69 153 6 0] 3.71
6. ZHEDELAEEIMIPTNTIN, &5t | 1250 97 60 17 5 4.05
7.;cz1<én7‘-ﬁ*4($c$ HRLE) @HHDPTVTTH, &5+ | 121] 100] 68 14 1| 407
CCOIBER. BEMICHTERTERLOTLED &5+ | 108] 125] 60 7| 4] 407
_ | | | , | | | | |
1- T
4 pe | | M 3¢
2+ L :
| | 100 7') 3
- . . B -
3_ 100 | i [ 58152
4- : —13] [
| | [1538 | 13
]
5 . :
i [ 125 | 69 e § | [+
6 - I
_ 121 | | 8171 = 5]
7 1
- 1p8 | | | 160 14
8- ; i
VA A S S S— S i— —

I 1
0% 10% 20% 30% 40% 50% 60% 70% 80%

COERE. BENCAT

(SPRIIFE HEDAR. #hEs MR Ko EFill, LLTH DRDTH

ENLTORTD.

RIEITHE, MIBUTHS, ESRELLARL. AIETSS, LT6 BENTSS T~ (R ETS B mOY

Oi2ME B RT Sl 18 J*‘z‘n"'mﬂr FEE LTS n
SRIRRD 120 4 LLE, 120458, 804 LLE, 60458, LTLL

i d T
”Loi""”"?f 1"“?' v EBBEBNARL, DDA, ETEDHDC

) 57 B3 WYITT b

SN IR D ESREETT S,
(SR T ETEAETE oL, PHETH 2, U5EEE0ARL, THETSH R, ETh THETH .

MTEncEHCE. AR

1 I
90% 100%

Y

ROpORTOTTD,
o R R A T AT TAT S =T - L T

Ao L A ME RDhE t¢
i 3 F‘é F i) b TS ME BOeT I';'I-*F:'”‘é

~Th &L =7f\ Lt T5 ol AT = (AN

E5EEE AL, M

v ETE s




TA—FYIR=bTxUF

Fab - FH RIBEFPEY AU F— 3 3 3R K% ST =
1. FBORIE
- BHIEERIE

BRI, BRI N NEYT—YarvF EFFEE. 7V RFAX | BENBREDEE. F-LEEREE. BYEEAFERR
BRFERPRE | - || HSEPRERE, BPRATEERE. HAlEREZ | - |1l

- BREPLETIE
UNEYF— 328 2BEBEL > 42—, NGU-NETEES

2. ¥ENHEZ - BN

BEER
REFHARDIBTHBZ &
AR

FEREDOTHERDIERERBDRF VLY YA TV W T EERBOEZADADVRFHLETIHEETHY ., SLAENLL,

3. HEDAHE

A3 ATF T, Google THVE, A v —Fv FEREMALEZT 7V 2BEBNICH A, FEERZERHO TV

CEBTCHE-—MNICBIAS FBREBEFEOF VT FEMTEEE L5 ICL., RERMCERECYRY TE2MEBRL TV

EREOBRDY ICERBEEZERLIY., SV—T 702 AN LTABDOREEH>TWD

- bR BRABIVTUYRTANA REBVWTHER - SINBEOREL LD LS5 0BT TV

AT IVIEEEAREL, BABRT U= a v EERL TEBICRITTWS

4, HEDRHR

- EROREICRTZIX VR EESTVLED, [hrUPT 0] [ERE2H->TEIF/A] C0oaXY b2 ECHEBRD
TR O S IBOBRES, BREONRIP LMUFEORECERZTETCHRI > TVLENEI MEBERETETL AN

5. S&oBER

CHRERR D TREELNERINDZ DT, BEOHATRACHROAAN EDERER > TV EHZIRIEL 2L
- RE  BEORENEZCRROBKRTRIL-> TLWAAZRKRILZW




« BEICS U TIRRENZRT (71, BEFGET 7 — FH)

Google 7 + — LEBE % AL HEZET X b 0fl

12117 f@d»FHlsm14 RRE
#1):12/18(&) 23:59
COIA—LEEETDE. AT ELRANRRENFY

maeday@nara-su.ac.jp CEAEWTIH?

K&

ROBBES, BETRELEZSROPBOBTTY. HLBIERES. COBESAI
EDESRBRZIEELFIH ? TORBEHE TEATIZEW

AIE Part3

CHOBEZAICIEET 5ES *

RRADT =2 %=5HAATHRTDEET 7Y

FEALERS N

CmEER [

ETEE (1) Mot (1) -
- T o—p




—FYIR=—bT7FUA

I - BR |REERFH- UACUTF—2 3 FR K% 5B
1. DR

AL

EBYFRE

RR—=YVEF

C AR—VEEEPEES
- R REETEEREE I
- BPRR T

- RERERER

- FHBER

. % H?%%
RIREE

- OSCE

2 ﬂﬁ @EIL;\ EE"J

RIS LBEOSANERL TWCAZMIET I L THRKTERETEZREN - WEH0EBBEENE LTV
[BEDDARKIBEATHRLL THEEONIEBREEICKRD] TEE2EATVWD

3. HEDAHE

CFELOELA I FEOBEMICHLT, $CICBEREHRI2DTIERL, ZOBRPERIAZEADLIICLTWS, BIZIE. &H2FEAELH
LT, ZOFMBEROFOBRKRY, ZOFHMAEHET 2ICHT-> TERBTNEZEREAFRERIDLIICLTWD, £/2. BETORBAER
Z. HADEHOEEMC, CUHL, ZLTEROESAERADLIBHLTVD
-&%@I%-ﬁ?ﬁ%%@ﬁt%bf---ﬁﬂ%%ﬁﬁ%#b@wﬁméﬁ%@i?fb' FEICEEAEL T, B4 L NLOABEERERT
BEMER A BT REREXAV VWS, RDRRICELTEBELN LD 74— RNy ZICZBMERNZRET 2L LHICTERHRZX DI LT,
ﬁ%%ﬁb%%“@$¢ﬁﬁﬂﬂ@V$5I%LTV6°it\ﬁ?%ii&t?@%%u&%%ﬁ?ét@k\ﬁ RUWi-gFER%zT> 2 &

%%@i%%’&?ﬂl%f:&) ;/u%l b o ICFIERR. Fﬁ%,ﬁb‘bﬁﬁu EiactU7D77L\0) EOOEHNYDNEBEETEDLL IR b7+ ) FDF
s EET->TWD, Flo, RRZESRABHOHBT ST HREOHAZ LY BEMIC, BENICERIELL580 TS,

4, HEDRHR

CFEADT A =Ny IO, BERIICOVWTHRA >V FaiR-> THRLTc, /-, BRICEELEIIFNAFHICOVWTERTA PR—-FICK%EE
(2 ETHMBOEBICE D, £/, EREZIRY ANADASRBLAER., 77— FTCE—HOFENSHAL LAY LT -7z DEENELN
7=

5. SHROBRE

CREHAMICIE, RAR—VICHEBREZR > TLWAFE L HICRR—-VRBICHE, REOHEEZRRT 22L& T, FEICHT 2HEECHA#OR EEZKY
7=,
- REMICIE, RREFBEOEPEDO T R— MMIFENEEMICEOL Y, FE. BNOBLEEZREL 2 Z & THEBIICEMER ZEBEL 2L,

« BEICSLCTRBERZHRMT (TR, BEFET 75— M5




TA—FVvIR=b7xUF
ER - 2R |REERFHUAEYF -2 3 UB2R K4 SIS
1. HBEDERE
OQUNEUF—av5f
WEIBREORY - MEEPEALEE - BUAELERER - F- LERRED - ERNBERENRE - 7 - S RF LK
- RHIFREE - HEEE - RAEE - FEWR
OFEFH
REEEFER - F— LEEREE
OB 4B
C2EASEIRY  MEERBY EREW L 4 —10Y - FEATEPY - FHEEBWG - FAEEFEAWG
CHAEREETY 2 —EEES - EEAY RN

2 ﬂg a)ﬂl&\ E E"J
KEDEFZOREMTHZ [BELAFEMIEMABMCEMF T ONCEENEET 2HRAAMERE - BERL. HEHSRUHREEDRE -

RICEBT 2] tLWISZFADbE, R OoROONIBEEETEEMT LI EZANE L TIT>TWS, /ol BRETDEZ S
NBZHUETELL, RROBDZRBAFZEBOHNEATERS LS, PEOBBEZEELLGNOFYHR>TWCZL2BRELTHE

LTWa,

3. HEDHE
Ot & DL
CEHE, BBCSUCHELONEBELA S (B EANERAER (180EOME) CES A, MROEKOBAILOEOHEIES)

chhoEWECHSENHLHEIEER - KREZMOHT A —LETHIEL., EERRERIDSEEIEEOEFLAIETHIET
PEDOARL Y k<,

OREDNTR

- MR RFEE CIEBYERASHEOA TERCHRORTOREEDTHEFOHEZ B¢, BONEBEREELELTEDLSIC
Eh-oTWiishkhs FEBEHTERIBRRES<F5,
ZEMRTIE, ERICHIBICH TEESHE CELADY MBS ZORRAEEZEZ 2B ERT

OFEMNHFOME

- L@ BRI CHUEE T D LT-EROBREEZN 3 -0 ORERERE b L ICNHARKB, FEOERERRIENT LN TET,
SHIERANDEFHREERATZEREL, MRAETS T VAT LOBRICTFSTEIBRREF LD L EHICBFEEALLLT
ERABELEETRIT L7

- FHEFREEFSOEBEL L UHMEREZ EEEERUSML. FLBEFRASNT 22 LICLVBLA#MEFEICETTE L,

OICHFEEOMELZ ZEH, FMARICTHRERLT,
- FHEBRPREFRONA R T4 VBYUBEL LT, FHBEEENA FZ 4~ (RFD) ERICAIT ToERBEREAL .

4, HEDRR

ICBRPEETE L ORELABMEERIBREEZADENTE L, L L. MEEHIOFOREMREICL VERICH -V RRET 2B
AARFEILYBH L ZNICEVABERMOEEN R +H TH 7, 2070, KRS TORROEREHT LBERFMERIDTE. £
foo WEEBREREES L CHIBBAFEFREOFRIC L Y HBEBERFEICEKREZF OPENMER FFEEOFENRTCOFHEZEVWESFEZOF
ENSGEIZHLELT, ARFTDHEABITL/ D, FERARTEMBTLY Z COFRCEZ ZHRZFL TE,




5. S&nEE

&%Ti AASFHEABIT Lo EmZEHRE L CRHBIZII TR A, BREILAFIC L
REDLHILE %—H‘FU&E@FF@EEE FEEBERNT 5, FEEOHLDDYL
%ﬁ;f’ﬁ:%’) 27012322 —>a %2 TE5E114 RS, £7-.
L2OBERZERY .

WRBA Y 7AVICEBILE > 1-HETHREOERE
IOWTR, PENELEXTHTESL LS. LWELICE-TIE
BRAREZPITERNICEREIMD Z LT, REEPTOY XA TR
FEMRCEIMBCTERT 2BPEELTOERBRORBAHRRT 2 2L CLY ERNAT - 2R T 2T 2% 12, &0

2. BREEEORMISEIZS 5

KIch7c s L Z2RA DTS b, PEMEIRERD DEREZS CRRHET 2

DEICH L TRILERZRT (1R, BEFET T — FH)

(OP AV

- weby T /NS

OF4&EXE

C2FABELE LT, FERFICEZEY.

FENRYRCETTELD
- FRIREBWG KR U'E

BEBLYy 2 —BYL L THEDOBAREEHNABICED L 5 RBHOER - FEE~OLE,. SEHET S
EELEEBL Y LT, ZRIMBODEES R EEEEDIFALT v AV R—bFT 2L EHITFE
ToTW,

1D %,

RELE DS DERRREBKRED
OWHERLE DS

- BIEHAFHBEFERMAS (KR

- FRHEPEEE I (DEEER)

BEERHENICTRRICETZ b—s 4~ b (GEED)

ORET T —

C2021FE AL AZRRBOEOERE T,




FA—F IR T UF

2E - 2H UAEYF— 3 28 K4 hE (&

1. ¥EOEE

FAMIARRPICBNT, FEFREFREZFMETI2HE L LTUTOMBZEL LTV S.

BHihc FERRTEY | (B, BRBEEEREFEREZI (RS

A BRBMEREEEFERETE (B , FEREFHY (SRMEERES) , FERAHHRZEE | (B4 , FEREEEERE,
BEEEXEZI (&) , =7 XFIULX, REVERE, FEFHEFERE, REBRAKES | (FERE , BAHRREZ I (FEER)

N—P=l
=

EEEEIL. AMAORBFBREERETRET 272010, BE. RE. Bk, BB, BELALSOBERTITON S, FEICESEZ S T/IIRE, B8, BT
HD, I DEEEFEDTEREZEARL LT, RRDELEEFL THIFPENTNEREOLEMEDOE LOAL ST, EFDBEDELELZTDADER
DIREICET D LIS, —EONFH - BEEEAERMNICEILIT TR, EDLSICRALNH - BEEZTREBICNALTLWCDONICESZEBLNTH
BllHhl->TW5,

2. FBEOEZ - BN

EEBEICH T BFE LT, WREBLDALICE > TENCMEA R OEEFTAEIET, LD > TRIIFERET A BEITZEICHL T, WRE
—A—ADBRCMESRZWHEICIEIRL, B4 0=—XIC&hbBEIEOEVN AN TEIZAMOBREZERL TV 5, FEERBICHIFE2HEE
BICELWTUTORZERLTWLS,

1) EEEETICHERERNLMES L CREOBES

2) AREBEEFRNAEFTEL L CER LNATEIIENTED LD ICR D,

3. HEDHE

I ERORBBRIEAZERTE70IC, PEEOFEREASDII 25— av42BHL. PEEBSNAL2EXMICRHESEZELTVION %
B2z 0B8ITW3, BECELTEL, FREER FHEFECAAFR) 22 Y ATV, EFRNICIEMELEIRRL, DPARICES
IN—TT4xhyavaREL, EVN—TTORRERTCHART 200 CTERBREZ RO TV, FEACERMEERESE CIE. SFMFRT
CICEFET V=T RDHT, BRFB=>FTEBEAN LD 74— KRNy I EERE VI TN THECERE EEAND, ERANFBOREICELTL
BEHMEER LY BANAEFANZEBLTITI 2T, FEOBRERL TV,

HHETERNTITHONBFD/SDIHEZ 1L L & § 2 EBHHESICIE, EANICTRTSMLECHHEEZTS ZL 2B L TRE~OHEERITOR L%
DENFTW S,

4, HEDRHR

REMEY 7 — P ORBRIIITRTOEETIULETH T,

5. SROBR

FA WL T MBEACEHEBRSACRIDMBOEEZEHL AL S, BRARICEEBETE L) 2ol <IEEY 2, KEATE, BES
TOZEEDOBENLRERBOBICEBNICSINL, BHREZITILY T ENA R Z2T 582282, F-BCH#EOERE LT, REATHES L
SHHER~DSIMPHAEDOERRFEEENICT ), S OICERPIHERICE L TIIFERERED AL L LT UNE Y T—2 3 VEZOERMHE
BEEFR CMOERBLSINY 222 PTHERICHLEBAICSINL, BCHEZEL TEONIRFOMBORELZFEICETL TV, ZLT
PRANICIIZFEOEFREZE L L5 ISOENT, BEROBR/CEBETIEED 74— Ny 7 %75 2 L CHRIBNAREORREZE LB LS LTS
L2 hhoT,

« BEICNLCTRBERZRMN (TR, BEFET 75— +F)

- —RRAENEAN BAREERELBRE T —L~R—, https:y//www.jaot.or.jp/
- Weby 7 /N2 &8




TA—F I R—bT7FxVUF
BEB - 2R | REESEFH- U LU T2 FR K% hE AE

1. ¥EOEE

WwEBEEHETIE, VANEY T aryEFREREREAFERD [7—=v R FUX], [, [BHREEEEREF I GESR - #%) |,
(RS | ], [EERMT ], [HEFEREFE (BH) |, THREEEZI (&) |, [MEERERAREE] 284l TV5,
7, EBRETE, [RHAREE (FERH) |, [MEEEREEE], RE-UEERB], [FEEREAMHEES], [HERKAED |
(%) |, THREWEKEE Il (FEEH | 2HEL L5,

BEVEECOHBICNMAT, Fa—X—FEICHLCOEKFICL2FEETOIECEEETo> TS,

2. EOEZ - BW

FEREFHER T, FRERICHETIZFLEDHEBNIVLETHY, FEABRY SBKICH T 2HEES L UEERCSERNRETETH A S5 EH
DEEGREZRR LA ETOBEKREAICOVWTERZ LI 0A T TWE, B4ZECT2EERBICEVLWCEEICESHEN KD b, FEMICERYE
CIEPBEEER D, 7z, BRICBLWTERBEICEISTEZARAEIIRAD I DD, BEICIS U7-Best practice 2 RHRT 2 BEBIEHLEE
EEZRD, ZDT-, BEOEKL, FEBETCORMBERIMBREETIELIZVEEITWS,

HEENBICL 5T, Subject-based Learning (SBL) ¢ #2581 H 258, ZOBRICIZTEANOMEORHECUYEFELAZ S A NAE—A—ICBZ 5L
EENBFZVELDLOIBHTND, ZOHRT, EXRTHATAROBKREECFERAL L L CORER - BEFICOWTER, 2B 2Ha%
REFELTVWS, 7, BREREBRBOARICMNA T, BEFOMECERABRMBEICEET 2T Z AN, BRRTRHICHERICEET 2 ERAR
MEAIRTT 52 & CERARAKICHEIMYBEATLS,

3. ¥BDAHE
[FE&AE]
TV ORFIR EARMBBRICNZ, PESEBNEECREMCHBETEEERIIDILT, TITAT 75—V 0% BELTWD
- BEREEERRET I GEFEE - #F) | BRICNACRASEEZRLZREENZIRRL, BEROBRICEH WS, £/, 31212/ —
> 3>V —J [Orihime] 2FEALTWAYEEAT I FRE—N—E LTHBZ, FEEFLLLTOEBICOVWTEZ IEEVCIERTERRIER
DRFIZBDHTND,
ARERATE | - N BRRRS TRETAEEEY (FIX) 20T, BRINAZTICEH TV,
ISR LR (BR)  ERENTREBENEZ CERLAMBEESRE L NRICERL, & L0BEENLGELY ZBL T, SEo
BXIEICOWTHRRINICHET 2R LTWL5,
- HEEEXEZ (BH) EEHOADLIEEAEDEEICINZ, EEFEEREIHNEHL285HE - BEFEEGRICOVWTCLERTRED D70,
YaIl—2—ZFERLHEREZT> TV,
- EEERRAGEREY  BRBES CHET 2 FERETICEMRME WL E, FEREROBARZBRCEERTE, AESDEXIIOVT, ER
HEEL THEEL LD,
[FD/SDiEEVEIC Db 2 NADFHES ~ DS hN]
- 20224 % : TH1HFD/SDMMER, TH22HFD#ES, 11A9HFD#E<, 8ASHFDHES
(B 0HEFMHTFOME]
- EFHTTH I HMIREES IS ICRESEICET IMREITY, RXEREToTWS,
- RIS OB E LIS OIE IR X —FEOEBHEICHE L TSML, EFRELXTIARY, BOHBICEDHTVS,
R FHE & DBERTRS LS OCEFRARCESADSINAEELBL T, BHOHNREZB2 L TEENDETICLEH TS,

4, HEDRR

[BHRESEERET I (B2 - HH) | OFER% (AFEOHERR) ICERBLATYI— b - BEXTIE, [#YeXiE, BELEY TTEHIR
DRH-TVAETE2ONHELVHADEZFEENCL, HESMIAREICT DI I EAHEZ LW ZE2MY, BABRADEFORBHREZH L VEER
BMiOATHEL TWITLORVWER 7. | REDBRN’HY, (FEEELL L TOEBCEEIBEOTEN, RILITTRCAZZZI TV L
WHBREIETLDOTIEREVLWAEES

Mg e EZ I (£)) | OBRBICEBLAZT I — b - BEXTIE, [BEEIEAZTILETCAIEADZILOHLIE22N], [HRHF
IIGLTEAEZR D T-ODEEEN] REDBRICMZA, [BFBIADFLISRZAZMFEEERELICAY W] AEREICE > THERRICER
MNFRICR -T2 ERD. BIMEOADREELUROBGEZFLZINTEY, FEORINERICH R -7

— 5T, BEBOERT A M PHRRBROBRA, S, MHOEFICIIFEUI>LWTLWALADLH Y, FENABREAZEICIIEO 2T TLSE,MICDN
TIESHLBAPVETH S.




5. S&nEE

SEE—TEORENEONEBNLEFUOEMHEL TV EEBHIT, REEURLMBBOBERRFPHEERICET 200E20E, PEOERE
B LEICA - EROETHEICEL UBE.RTT>725 2T, FRANICLY EHRNLZCEEIBL W, £/, HMEOHERT V7 — MEE2EHE
L, ZHORR - BESZBERAL AL OERLTEDH-VEEITWVD,

FEREICEHEY 2595 - MERCHBEICEET 234 - HESICEBRMICSNL, BCHMBICEw 2L b, RFOANRAEB2 LT, B
O - IS OVWTREEICETL TLWCFEE LTWS,

c REICHUCTRUERZRMG (IR, BEFET T — M)
ORTER: 7y r— b (BEX)
- Web¥ 7 /258




15[ S@FREEFERFEE

/NHESeAE DRAIRERICOWT
RIS ) A ) 7 — 3 2 v FRHERRE LI 2 5
FARE
K4

Fealdla % Zalh L 2B, DHEE~0B1l, SHOFE ICH T TCOREKARE

INHELEDREEREZ R, ROBABEREE L, Y220/ BHE 2T
LZO0REFENTE LD, FATLATY e ABREEDETHRICELE T, 25
F. RNERRIETB AR L/NHEEFZZOF ) e XD EEKTE
52XV E L, AV AZBL CGHERERIT 22 L3 TE 2 L\ ) BERFERH
EHOBEHITIVE L7,

FAIRECTHMZ SR Cniz2 &, ZoRI/NHEED [FERA D v 2T EHE
B3 2LE2ETH] LI EMICHPAESHICAVEZ LI LN TET, Z0%E
ZCTHE L7z, FADUlipENIRE CliivCTwa 2 &b B0, EHhICHRiT D & I
D RO ERORHZRTEYEZ 274 L, EROBG T IAERETE 20 Tldkw
D EFEZFE LI, WHHDOY ALY ICOWTHERL 2BE. & 7 ©—R2EHh o+
HOZIFICHFVRI L WI T =Lt 78— TN TVWE I LAV T L, ZOF
IR e —HIET T L T, FLBENDHo L WHMBICEL 2 LFEL TV E L7,
TDXHIC, BIHICAY e ATHITT 2 2 e A TENIE, IRITZETTHRIRICVS
K RN & xghe. BITHICIE¥EEXZ T2 dTELOTEAVOLRLEEXTE
L7ze IDICEELT TR, EFETRKELINEF ) e X B LTSMT LI LD
TE, BILAROE LB TEZDTRAVALELE Lz, 4V & XDFED
BELCESTENDDLEWIBIIDOA A=V DR Rd2bLEETA,

FIEERE L IC R 27201, BEROKESLT A 2B L CIARICHL WhiEz
Lt widhvworbtELsL i) 32, Aol L 3 2FEELELG %
HIEL THE> T E 20w Td, ZMAFEZNTE 2EEEELZHIELTCI e
DRERIC Az e BnE T, SEIZ WA WA RERFEPE T2 EH )28 5 T
XnFE L7,




15[ S@FREEFERFEE
/NHESREDRAFERICOWT

RRFERFA) Y T — 2 a VERMERFREFAHER 2 4

FARE

K A

Fealdla % Zalh L 2B, DHEE~0B1l, SHOFE ICH T TCOREKARE

INHFEEDFEFREZT T, TV XM EFR L ZEROES L. BT AICRTITH
FEDNTV I LEMPIFFICHIRIKY £ L7,

FEE. ZTORPIICELLZZoPTB VR AEOEMZFERALAZFILI A E Y DIE
WCHIR A Ff o 7 b2 07D T, AV e XMICHIEFICHIEZ R b E Lz, AV e XL
THRZ TR HFIIFFEICREERE L, HBFOANI LICEEE LA, AV e Xicko
THoOMF L OhRns Ltk T, Bex RV aia=F—vaviElo)HkS
LT, Bleg ) TR H o 72 VAT 2 0038 L W ADAE R B I L, HEaS
MBAREICT R KRB L VWH T EEHM->T, 29 LAHMisd > Wk, kL7
APEFOAAHZH L WERERENO N CUEEL TWwWiFZowvwna b BunE L,

7o, HRAIZ TV L AEICHIBS S o720, FHMZE LU 2HAN L 4 H B LB
WET, 2 LR ohCHE L THELZ L2 BT IARRARINTHE20E2R
T, MEECELLAVEE LTOBEZKLE L, Fic, Mo NcrHz2EC3D
BEEL W EEDN] Lo TWE LR, ZNTHERZ I ICEEEZEXE > T0EBTX
A EINHEADER BT, BOnEEBELIC R - 2B NBIE AL Z T2 R TR
BEIADBKRYNC Lz o T 3 BECEEZ IRk O T 20 TldZR <, BH
ABEDHE > TwBaRELE L RUIRDEREBVE LT,

FlB L7z & Hic, TAlX VRED T Y ZAFM 2 L7z )~ e VICIEFICHIRDE H Y £
T, L2LAaAS, HWhLUTOIEEECHiIIP R T 5 LRl B & ACHEIGX ¢
AL HT VDV ERA, SEIF. 2O LTV AAEMEFERHL-uRy R EDRD
S EWRT D ELICHVEED T, DML S L) RRERICHKS X5, %5 LK
X ABTEDHFD X REEEELICARY 2V EBGE L, #RICK - TR A
Ve RCOWTHERZEREZLZ LRI L, HOBLHITIE L,




$28[0] ERE-EHLEREEFERRIIESEUR

IU) 7?2 -2022 /1514 HAERER 2022/ /EEERR 2022 Gl el " ' ’ '
BT B HTRSTE  FERE O FIUEM R0-7 UIMEBE#-ILAN-9-— J
Atz ABH @ AES ML RE NEFR-UNEUEESE-ERERE 2 OES7 z

SEILEA ARFHSELGHES FLEAR-FLEARI 270 EXD —MHEEA kﬂﬁﬁﬂhﬂhmﬁﬁﬁdl —

K=
NERE SO HUONE WRE EME B ~yR-TyhJyyay
BE  OVE1-9YRFh  HEEE-RENELYRTL  AEDRYE  XO—FYRE
—r—vav@E  BYY-F-20—)l  BREENS  NES RES SEESR-WRAHE A F12[E EERHREEIREEEROSAR
REBY—E2 NE-SLEEY—EZ  NUPIU—KE  SRRY—ER  SEARA-EAE
EE-HH ERRES 0EH REE  ERTHER  (HE-EEGEAURE  eRmEH
MEERE  RE-NEEE b aUT(BERE  RRER-PRGAPR  WebBHU R BE

@ B gy-- O friEotkviv--
O $8r7-O0577-> € YNEYALRTPY-
© NEODX V- Q) RzEINY-»

O NEAMY-tv  Q BEXIEIATLY-
@ p2EiE-. NEF Y- A HIHDIESPY RS LB SETEROEIIR

_ KIRRIA & | 2 2 2
o HNRZLBWAG -RAICKVWEDHDRERI—F— i ma-ErLE i E ﬁ 3 o
(CE: () BASA D) HTD) s (ERERD
oL REDHWNI BRI —F— ) ww W)

(A (—) BAEUAR-EEXERERS (JASPA) BV T - BB RFHR) .
() BBALREEF 9 — UASPEC). 2L\ T R B L BN ABEAEES TN~ 1L KUP2Y--BENERR -BERRE I EH
0 1= N\—HILEEOIKY~2025F BARIFT #HRKY | W - CEEED —wMEiEA E27 760 8- BORER
BIENPOEABEAT7EVUF 4 — iR -,
o BHENEEEO—F— > R R20 ~
(F7INPOBBIEDERE) Q Q S TSR 10 00 17 00
o N4 J—7— ‘jaz pﬁ
o ICTILi5S j X
(577 (—it) BAZERAHR) EEERR Osaka Metro- =115 AP FET <
o i ARIEH T —F — D -
(73 (—4D) FF 2SN P RyhT—7 / (—i) B/ —UTNR) ) @ Ea’(ﬁg“*)‘?g' Eefatll ER-BEVESRTE 3552 00 #-Eix f urn 7 7 tyzaz
> z' & -
oBGOI—F— @ DR - https.//www.tvoe.co. p/bmk/ % SU=g je=r GEH
(EEDOERE: () TV E DS T—ﬁﬁﬂEﬁE
A e EELLEE
'*@ﬁ‘i P B%Q‘L‘Eﬁﬁﬁﬂﬁ""w_? CTLE) (a=5-1 | s (=] Y seiscnsene SR T <RS0, RBBRINSRIC
(GHE) ARFH B ES A REBEELRRAT 5 —) 0 = AlS il il
ek —7>— HADO 6= B ﬂ j Y 3 SN LR TR, BRBLEEBANTENET,
\ ‘e ) al [t N 2:: 1 [=] \
oOi8 7 1YFYIAKIR o418
Iﬁtﬁgz NrX92.A 75590034 KBREZ TXAIEAL 1-5-102 ntﬁim P
Osaka Metroffl iR Iﬁf S~ l_—2I!E @Fn H—I 12-:"—:_—\115 El:ﬁﬂﬁﬁiﬁll:l AEWEBY A h&V) 741\— S5 p‘ .
S 25N o b — 1_ wzon=) || ( il BHRBERE %*ﬁ_%_,i[’&Eﬂﬁllb 9 ;;;g_m’g A;{‘.} ).
o T{E IR ToTLEZL, f — SBICTHEBLEZ, TABL XL,
P4 12 ¢
/ A
7 onE 3 i
Osaka N\etro é é
2 /::L/J- v 4/7'/91 ;UJ,( §
13\5EE
EDE 7y 754 3-;& 20 REmEF L
- ; - ‘f -
e i — =l
ZBULYYNR X & e %@ﬁﬁ B /o
= = iﬂéiﬁrﬁ .
RPN T 3ETAINF T, T BRSSO CHAEE L, g jom TAVERDDX. ) R =&
B O EROBAR BN 0% T (N X RO SOFT), ZEAN ifﬁ:gﬁgg;m;ﬁﬁ + 9 1 R SiEhaR yiard)) é’i:’;ﬁ%g_gz’;:\gz\
68108 (&)(316: 00F TOTHIAERIET, HAMOKEER HE, IEEARBRY Y A BREBREUOLET . SEORN7HRPEREGICEY [ABROOF B AT L] % _= :__:
’ﬁ%ﬁiﬁi‘;‘fﬁﬁﬂﬁﬁ;‘? EPOALOMBE+HHRYE, ERLRRETVET, rfiifﬂ?ﬁ@%?{?ﬂtéﬁ%ﬁﬁ? Rk &;Eff&ﬁ%ﬁ%@i’i?%
Nt NP7 R EEHERR  BHERRE TAEERR BHR — - : -
T540-0008 ARRHHREAER1-2-15 () FLEARIZRA7OA TEL : 06-6944-9913 E-mail : infobmk2022@tvoe.co.jp < BHABIISA0EREO DT BHOFERABEETE BB T HEENTENET DT, BENEHTTEIEE N,



TErd EPEEEN-I [=ree anvrsvsnemee EIT | Erd S5 EF (6988 22) [ =rsoa anvrrsmsnemes I |

SP-01 SP-02 SP-03 SP-08 SP-09 SP-10
6 | DrELmERES (—B) KIRFF SR R E (HH18) IR H R BEER 6 | CihzEEumRTrEELS EXZETIDTT (—H)FF2SIN—RINTTRINT—T
g | EETEREEH D HEEE BHEDAICPETLVESILKY g | NERRTTOINHISD TS OERES FEELS~ | / "_5E[I|J 77;4 V0 UJ"‘E‘?}%:
Edn Ec‘:“:ﬁ‘)ﬂ]éb" s (ane: I s (#) DFC/S—hF— X RETE 8 | EUAEEIMERENDIRE. | wpsmas ~EAIRDBEEDI )18 CfER:
g DA RERS - gé’égﬁfﬁ % JECRRE | uie i B | 2021 FEEERBRERAT gﬁgﬁ/ﬁ\,%%;éﬂﬁﬁﬂ SRR OET
O L] J = — > —
NESE: e | wixmEnEzERrEES " R
BEHERIBYNE (@D HELYI—BE ML HER Tt EFR
SMEBOOF VA U ADBRRIC & =
EBHRRVEREMN BUET,
SP-11 SP-12 SP-13
SP-04 SP-05 e
iELD SP-04 L " 5 e > =(opsimy L Ree ) (—#h) BA/—U TR
(—#D) KRR RIBEA T — > 3> e (3% BT L) S — 5 — B R R Zih-R2-Ri@ls | [E o e .
g s . -~ = BEF 4 =XF2./09—-ICAhBAANDFRTTE
EEOFREDDEBEEA ﬂ#ﬂﬂ-ﬁd)!ﬁ&tﬁﬂtﬁﬂnﬁﬁﬂluaﬂ% 6 | BUARORUAE | MRCHRRNENE g’;ﬁ% o smbzﬁf ACORIEEES
Ei%j-_ZE E;Ebtﬂo E@ﬁiﬁﬁ?ﬁbl‘]@ﬁgﬁ = v IEZE,_ZI' AEﬁ% gri?g;}ﬁg E L’f;ﬁﬁﬁ yﬂ_a:‘j;/ﬂ}b?4y7nBFq BE/
A FESME SRR MEETER B STREETE B | i 80 8RR BHLRARFE Tor WP Be
9 | wrv= VI RRRIRES RO MR ERIES ZRME KA FTE 6 B0 T A )L ZDBRIRRIC K (D B/ VIS &5
A | W TEESrER m'J-?—FE IRRIVFARAYYTY BEHRG T 5 E T fREE RHFFE
R (—t) BABEERIGER 01—F%—9— Bl (#)Quad Lab REREEER = A {v ) I
K7 BFEK (=) VILN—O—EREE SRR A8 BHEK H0# BILE 2P BzK RE TR M BLE
O/NXRUZRP
EESEE ZRE BRETER SRS G TREREE ) ) .
ABORY N5 BRES SR B8 BT e e spas BH o spde
BEEBEIAS Kok REGU AT S0 K LT 6 Ay . BTIZEH UK BV ST ORE] ICHEE | SatAR-7TEORYMC
SARE ER A | Sam ﬁfﬁ" =40 PERADIR T iR > 5B 3. BITAR
Za < /\| = 3 %/\ﬁg
6 SP-06 SP-07 10| “Eoss. mFUTREL. PEEREDIREE Goxr BFE (PE 7T/ TGS TEER
B | @ kB&)|ug§¥§§F‘iET (%) ABRFIBEIBR B | sEfxhsEvio~ AR TR :
10| IREAN ERIRRIBIEICTII T [FASEHRSED OTRETS {jﬁ"?ﬁf_ﬁ*{ﬁfﬁn glﬁg%?fﬂt 500F]
—~ XYL N (i = v 3 T2 o oy RT BV
A e FEEOM=7 SRR Bemesn e
€| wmAENEZESIAGS 2R HE AR (M) BABEHA 2R BH NUTR B AT | FRAMKSSHTI00MTT.

AXEHNERKGEEST- (BRRIBM) [ eass sxvrsvsnemas [ETLEY | P E L M=ILG (6388 5PE) [ zamios axtvrrsvsnemres [T |
6 NM-01 SP-17 (—B) KIRFHEEEA L
Mg ~SE< BE  FRUNCUF—vavik BER A5 BTE 00 . e ) e
8 |BEmUNEUF—vavmRORE 8 6598 @ LUl 200" REfEE braxys  BEPIRB RS T
FRUN\CUF YR B (ERRAL R EE _ - 1450~ WEE [RIEDRREEFRDIFEER]
B | ~[EE0sE [Ek] [BES] OEE it~ FEUN\CUT—YaVih (FERATT —7 B BT ~ mEE e
@ FERUNCUF—vavkhs (FERATD T 89 AR .- = REZE &X EK
BR RTE
NM-02 NM-03 & " :
el — : ‘ -- 5= —_ 1=
B EBICRHSN S EHOH] &1t ERTHIEASEYEHORELLS N EORYEFY -2 JvEs5-230e=F-(RTFRIBM) [ears soessy EIITY |
6 ~#fit=13Quality Indicator (Ql) DEA &;ER~ ~$§J-$§0Qﬁ]ﬁﬂﬁt§l’5lﬁt LT
g | T8 DAEMEEmES BIaR BUENSERD~ 11:00~11:30 12:00~12:30 13:00~13:30 14:00~14:30 15:00~15:30
EEZERHEHIEERSR | ZER K @K (BE)kHed I —F
g HED EMOMIHTEIC31J 3 Quality Indicator (QI) ~R2emE~ GIENEHE BA BICK ) FUJI — ) VaA547 #) R TR ()
B0 | OABUHEERS BIAE
6 BBk EERESR | ZER XH HK <RI (#K) (GIPER L )94 X N—FwI TP X =51 (1F) =
BE FREEGEHIIV—-TICBITS
E’\Eﬁk gé?%ﬂﬁg&%)g@?m . #DrX h—FvIT7X=F1 (1) YR (#) (#RFUJI # V31547
3860 | FREREIT IV —T RR R BWEK X B #) AR () V34547 h—F w7 X=5 1 (1) (#0) FUJI I
o os BaHktMRRE El"l.%lll.ﬁltﬁ_rl?% %ﬁliﬁgfééﬂﬁifjt ﬁﬁb‘iﬂ’—h SPiUKE;;ﬁTES
= :30~15: - S53AICDWT | LOFE7 —=FHiK—bD SNREEHEZtZ5 | ONRvMHug —ATH !
6 e 4y ey == e $J7JIL°L A 1= 1 -
2 203335779 A0FOHEAAZDER _EA$ﬂ§ﬁB:=i§§t~ﬂ'ﬁ w2 Asegm | BAREORYPRA-Y | [RFUSATIOTRR | IEDONT BEVDEZREBHS,
10| BFR2 B8R SR EEE % | BANEERHS R S AL S gamat | L IEE{ER =TI A=F 4 () EEOE ENEECELLRLRRS
5 BRO NEERRORK N EEHYE ' () BTS2 ZT—PIS2=FFEMER | NEHRN BENHETTHELAD?
Bfh : BANEEERRE 2K K EXE TI‘\’JI{FVUZFE?J 2 Atk Pﬁ 7 .- {
@ 82 LIFED;EH &80 B (RS ET) a0 LK V‘V/XJIJ(**) NIVAT 78R SR
B0 NEEERE R RS AT mER SR BEAE 2 BB B mER




0-9y3vF E181% (BTREBA) |
1 K% =3 ER508 ARY1bEUE
BB AE :|
0-5y3vF H3ILE (BREBA) [
= EB508 LXYIREY
UEHERNBE :|

11:00~12:0
AU WS-0
6 (—%t) BAEREETEH 1 EEEEED
B ;’?‘*ﬂﬁ%m’é “"‘ﬁ;ﬁz' (ﬁ*i)ﬂ&ﬁ%ﬁiﬁws-OZ WCHDIES D WS-03
8 | TARHOEES JO7HTO P Ly -0
8| Ruy7 . |ECLEORem (MO LT o vh SR ws
foxms Mosr: BE A BER JASPA %"‘75 () T | DTHEIT ;;éﬁﬁf'K?t“Uﬂ—l“fﬁA &
59 R NBHLEAESS il ﬁﬁﬁ"ﬁ}iﬁﬁﬁ%gi:‘j__gﬁﬁﬁﬁﬁﬁﬁ 6 wﬂﬂd&ﬁﬁ@guu&f_ _ |98 (k) Z240 WS-42
S namy ;/e:a;r%z—y;_’/" = EO*%'CSRUJB*I'CL\ gg’('}; h (DBMEDALREOR | NPOZAB D ws-43
590 &3 ot POEAD(ZPA/BALZNY s AN L7 A
e mws ) OF~2K Implementation 7 =7 H g KR Ghman oAk E‘ﬂ]’—gwkttﬁlc ’@‘f;t',%!?m? U—{EAOBIBILR
IC - T 06 ' oz O | |B|eEmEmmn oS SESTRERS AN
g 71:17\“7'2/[:')7-4 *fﬁi%%l%gﬁ (—*i):—:»bm Ws-o7 — 30~ — 4 o|C=ED . ' %r&éjn:)— BREDAERBRDE AR *ﬂzggﬁ% E
BT Axoauem TR B DI 0 g | =2 ) Ws-o8 RRRICETE1= /1~ LSRR R | e
o ) L E5 AT EE Sl A w—pyR =N=YIL is:00-15.00 J
B | Cihptseming s e EAnshUEs o EREA Y—UXLOBEICOLT e Sy
) R SazERbs TG0 Rk R 531&1;;?; IEe ERTD e e EHmED/ W7 FU—EIONT
RIS (FERUA T B SO e ‘L : —@ TRy ()
WLIF % oAt Ly 2 A R 5 WS-4 e 5] R EH 7 =
o SHS Bl OR i | MENYRETEBTE 72’%££?|§78U?4—7§55A WS-45 ot el 4@_
(BIER-EE N h— - NPOEABATZEUF -3
| a2 o AL I P B PPN ws-46
LU WS 09 i S 6 %\E’Dﬁ@rﬁ;%‘zf ViR AR SHIL | MR Al o
AR EEISEED ws-10 A | ¥R EEaRE Lty F—3 RICE MY \EY
6 | FEFE@MIIB! B O e 9 | s R s ok 7 —23aYDHYIHIC ®
A | BiFd. ﬂ%ﬂﬁmﬁﬁ)?xg a“éﬁdjéﬁfﬁgﬁ %‘E)“ﬁﬁfg—%ﬂ: 1| @EENEEEED ws-12 ) |@EZED | et e | vl e e el
: ~B = GRS (—h) B8 - 30-12:30 S 1400 1: 30 S Sl e ETUEIET e B
IEO 1%%%?%2’%@%%9 Z/'jiigg %’;;Eﬁfat %\‘iub‘?ﬁ?’a ;jﬁé?gﬁg%ﬁ%gu%m) GB gfh% gﬁuﬁﬁlﬁluaﬁfﬂgﬁﬂbt EO/£AEKTKUT4 2HE B ImBYE %ﬂg?ﬁﬁ
5 o ~ : B . _ Z \“ - P . IR I 15 45~16: 30 2
O| Wl e e | e e e Y EIESASERARE | ganshoetan 7y
SRt UNEUF—vay gyl 5 3 <R 7R/ T 5 gﬁ -
VT —Y30K AR () 1t TA =8 PR~ e ~UJ\BE 77~ -
R S e e () e AFdm S o e 6J0?b7\-ba)ﬁjﬁglmglé
. Rk SHEEK s ?iﬁﬁé/fggggggl\guf_Dayﬂ
: NPOFAGA7 EV7 1 ] -
R 07 "5 —HE 8 WS-48
i = ; .
Ir;'_J'JI:TI“\L;\(J%ﬁt‘m %OW'?%E%Z’% ?34-3‘_?’7’:’% NPOIEABATEU e w
_ 111719 ZIcHIF : F4—Xid | ABRAEEE S-50
GHEISEED ws 21 10| [i7135 ]~ -l R fi_lﬁﬁiwiiggaﬁ” TR
BB ESRE R GENEED (e B ~ NI, SEfEALE~ <2NT VSIS
6 | 1055k i =1 22 O | EnomEs x (8 SR KATREEER HEY-EZA0TT
B [**ﬂ‘ _é_z_oﬁg'ﬁd) Eﬂ%ﬁ%%ﬁ%ﬁd) (mi)ﬂm?ngs'n EFESED Ws-24 BAR EBRR ﬁ@%‘ﬁgﬁb %‘gﬁg;" 1&*5'&05&»)&@%’5
8 | =ue SHREFE = f&Ees Dﬂ’:"770)~$] +2 | ST TIEY - HESE / JeEED &3 T 2 -
MS N i W = e 7|<IJJ EHEE
| EREFEEEX—H—D #ILSTSV=vre | T WEEE YT T B e AEmaniine
HET A — | ARL=F VT & FDRALVB M{E> TRV Al e
- = fRaeEn 2 o 2 R g e
Q| poss SELE (s (At B EESICT3TY! A
ABSETIESREGRS | f K B 1f¥%,£ﬁ4’gﬂ;§"tuf—/a/$' = ‘
- 3 e g B 6
) & L AR NPO& ELY WS-61
A L e R it
D ws-25 ' e 8 [L7UI-S boU—fiR IED Ws-6
KD&M#?’D/ (12:30~13:30 B BTE ” Y3V EHHENRE HZ)T—E’IT{, 2
6 IQI\|nFﬁ§;r§ N WS-2 =] DTﬁ p Ic! D-Z&-BUVRER 6
A ﬁ'ﬁﬂg}@gof E’ﬁ”%%‘B'j(U I(E)E’:‘;C%IGJ 6 1) WS-27 | QEEENsLEEL) WS D %Fééﬂggyb{l’l\iil;i REd E?T%ﬁg%g@ﬁ?? | ],,a *(Ek?)ltjélij /\\_Eﬁﬁﬁgﬁfie?’
ASNBHN5, E53¢! T A : -28 s EER A (~HEZTTE o| ELARDE
9 | -PBHTOYTINNPIEEST <i"’f)\’ﬁ'\~ 2R P2 M BRISERBERTD \FAS viB R/ RREICTS *ETR WA S g ~2024E‘H,ﬁ)7ﬂ§ SOTH
2| AR AR e | R AMNIES, REFSNGH | DooC AEBITE Nk . o
Q| Priieama (ﬁ)o?}f . HOhELEZS ¥?Um?1tir:wmﬁz(n§!? 5] Rt e fr (22
= . 0
'm:g%u;f Ef_ g@iﬁﬁ%ﬂuf@fﬁﬁ%ﬁ“ IR 2 7ER) ZEEC L 20225;5 Bl
o = B8 A% =
i gae - [N Shsa T Benini ~with 3 Ga(g“z 00> 7TH2
LA EEK = EREEE RSSFHEHRS DTE%{ 98
g A B (s il ‘= https://www.t mt/*m#ﬁr’&ﬁlﬁfﬁ’é*éfﬁgéu 5~ 2’?55;3)%%17»%3& D
6 | FRRBLITEIEE:. P 12 30~13:30 = ‘? voe.co.jp/bmk B(RTD~ mwesn B A B R OB
B3 2Rt SR (1) eWelL ws-30 | EZHIEEER - () BA)\EVF VsV IR [online[XV77V—&] e
15 %E.ﬁ’?ﬁzgﬂﬁi‘lﬁ(BCP) @) | BARKER (%) SmartHR P Ws-31 15:30~16:30 [EEED 02 | A0+ ECB I ANEE | D= B oA RELASSNELES) ok
o s iR AB B0 SoTEDl anEgsEis (D) 22020 LS Fij)*ffb'%w.:t e T
FFRE g - ~2$§:§®3§b\ﬂﬁ—j(u ¥ﬁ3’5{ﬁﬁ§m aRBAE(LE mjtcg'l"! CABEUNEY ERIU= v @mﬁr?%{? N7 IEIEVFT4 NPOEASATE U<~ i
o SERORRIERRS | g | FERRRE e S = IR R Igsianc; g
BRSNS () eWel L E~ | 2oW27 LHA (—8 —HEET 7 H0- - BEERLIER ]
Z DR RE AH B )eWell &-WRTN—T Srmms BN BT 7H0D- N | sET RN BV ~HEERDOUZ CRASE PR ]
PRI T —BIRE 1 FHYYNIFBIF4T 5 i Al;fﬁ <& BUVRZER H'— (x| BK IJIZIRAYNEERE~
TX RS TEERES- KE &E 747 W L MER = ) (R EHHA
BEN@ESEEIVYILI VN REEK Y HERAR -& lf;:ﬁﬂﬁ;i'&%) %gggfmml._fané gli%'éﬁéﬁ/% I_;?ﬁl%ﬁ*i '\:O‘f)ta =EHE mﬂgﬁ%ﬁiﬂéﬁsﬁmm
" ENGHERORE— S52xvhe |Th Sy 2k
(—#h) EAfr X9 WG T PO DHAIRHE,
(CH ESERmAIGE 2 ~ g e = I E1EIL
e R D S E R 751%9?”&777”»,.' E*“;*H-’fﬂea)%a:zam EADES
. BRE 7795 A (T2 6E s
e S . (&@%*;iﬁfﬁb“ﬂ%wiw e
oy Eé‘% SfeiiRER BER |
J




& 3%—% %5H2081R7%E

n)r2')-2022 12EIERRE 2022
7T
T —ABIE(HF)
F—=I\UTvY
71>
FORAIVIZFUII(E)
TEUFA—Z-T 7 2ub(#%)/NPOEABAR T EUT 4 — e
7=/
ARIVE(USATvY)
PIWTT#F) AT+ EZEED
(FF)eWelLL
A —ART7A
#HWLS5
A VF—ITwh
(CIEPN
4 XTI (#%)
#UTIVIN—~F—X
#HUIIIN\—FE=—
)DL T7Y
IF ()
ATCIAILREVE—
HIIEIVIVI=ZTUVT
() IRO—RL—av
TIN-Tw) U (H5R)
(BIILI—E—
M)A—TVIRTIIIZTIUVT
(R KBRN EXIEFPIEHR
(NP N e
KBRTIEBIX TR ZTE
(D) KBRATEE RS
(—)KRBRAFSERETS
(D) KRBRATERIEE TS
(8 KBRAF R RS/

RIRIRESFIRE 7> 5 — (KIRFABEH VL E B mD/ (U—)

(1B ABRAF @A RS USSR 1EF =
(—tD) KPIRATEPRIBER T —a ife
(DR KBRAFEREA TR
[BTDI—7—]
HEAEDERE ODEE
THHEZ(HF)
FFRET (#K)
TEE(*R)
(R)Fe*
BTV RIS —
=FFEREF)
HHWET—EZ
RESHEHF)
(WR) =R
®=y935
ZUF(HF)
BAREEIL V7 (#%)
B+F(#)
FERN\VILTD—OZ
#UTRy a—KL—ay
ERERER)
Orange Plus/ZU=7 L Sk
hiT
DARTRESIET—ER
TEE(FF)
(#DHEHD

EEERR 2022

DI LST1U)
(\B)IRIIARIFT
SREREEV/\EUF—Yavtry—
HE AiRET

NtESE)

Pl S T
(B)RF=

HEE

v T U(KF)

#RIvRD1IL

#ILT7 I

#oLvtUs

BB TNF—R/MBIEE T RNV (#)
T72avTI\b
BT 7 IPvazy

TT T+ —R )

A RAET (1)

wwr—=7

(=) TS L EOHEERER

(*R) F=FSAEFR
J—FITU7IL(#F)

ZEIF(HR)

() DL SHHEFT

Y17

(—ENEET 7D -CE&- BV
=RATAIR(HF)

==RUEFR

#Trad—

=FHET (%)

I—IRRVA(KF)

V= (HF)

(B JKA

R ITATON (R EBA—ILSAT
0 = A BR T (HF)
NPOBBIEDEE(BBIEAEKXI—F—)
IF X IRAT LX)

(¥ SEHEFT

(@) BAT BRI S

(GCIPES X

(B)IfEs Mmemb/ (R FY+
(R VIV —EEHRE

2 IVIN—FER/ IR ET
#p¥ao<

#HVVIVA

TR (RFR)

(¥F) AF+Z (Bishamon)
(#)SmartHR
(#RAXAIVIERAYA)LKOBO)
(W) BRI ERT
BKR—LTT/ )
(—)=EEUAESPIMERERS
HHET—ER

SOMPQO%4 77/SOMPOs 7 7—X
547

51/ (*%)

(*R)TIER

BEEF LD TZ(HF)
#)FrOvTk—LTO5IY
Chatwork (#)

(HDZE

FR)TA IRvbk

MRFR/BATOY T 17 (K)/ (M) I—RL—2aVI\—)LRY—

B ) /EBEEZIBEE R

TFARAR

®RTI S AIw)I

B T>EL

R PIERITRERTE (1)

N—Fv I T X5« (1)

Ry TiER

RNSAUVTZ(#5)

FiT

(=) FFaSIWIN—RTILT T RYNT—5/
(—h) A/ —UTeHBa(EAEER O —7F—)

FVIER )

EIEEERES (1K)

BAEAIL=YD (#F)

ZJ03GK)

NPOEABAZEVUT 4 —Xpa(AZ\—H)Lis#EHD<b~2025 F EA@IFT)

(= EANEEBS ESEANMGR

(K1) BENEREL LR

(—4h) BAZEBEMTHR(CTILE)

(X EAHREIE TR R IOy

BAEA 771—#5)

(B BAR L

(—#1) BARAE TGS

(—1t) BARUAR- EEIERERA(JASPA) (LI -ZREMRIFER)/
(—tt) BAEH AR ftE> 5 —(JASPEC)/
B\ IR EHRIBERBERTEZER(RDZTLOEVNTHERRIRI—F—)

HAEMHEEGS

(B ==y

BHAXT 1AL (#F)

(—1)BARUN\EUF—YavI2iBa

(3 SBAVED A ERIED R ABRATZED

mNEWES LRRETE

INT

I\« JOHHR

#FIN\AEVIR

I\A Ly Ra—RL—Y3>

INAIVTSZ(15)

INFYZwo TUR—5—

INIT—ZF-Tv) ()

(HP&A

EYavyeS#)

FROBEILT—A—V AT LXK

#VIPZO—/\L

EERITBUDFEB ILOHZR

TJ4—ILSvo SHEE

RERTEHEFEBEANBEERARS REOR

#FUJI

TIR—LFF)

FREE Bionics Japan (%)

TREREEWLIIL—T
FERUN\EUT— 3V ERIER
(FRNFTIL
FRRRTyhI v
AL A NEIK(FE)
{7
IBMABIREL R T2 (1)
YR (HE)
(R MK BHERT
AT —REZE(FR)
FET )
MARUWAY—U X L\
=+
SFHNERIZE ()
(B L—YR5—
AR
[BORZIEWVWA-BZICKWLWADSHDERI—F—]
(#)Ashirase
ViXion (k)
#)ARIBRYs
(B VAT LFT7ETIIY
DF )TV (HE)
#)DAE
BYTAOR
SR (HR)
#BERTLY IS
BHASA M\DREERFERT
BASA N\ REHUE Y5 —
(B)Z70vI9—0X
=X/ (#%)
FHVE—NT VAL
XL —
(HEUS—
Yi7
LLIBEESE (HF)
(¥R~ h
LA EZ T2 (HK)
LA (#F)
21—/ \EEFF)
B YIR
A=-Fr—LAL®GFF)
WHHETOITIN in FIERITEER
517
(B)SU—T4—R
#SFIa—KRL—ray
#OvI5A7
917
(¥ IHhv~
(BT L21
B/

Formosa Cultural Corp.

R B B 2 3y

6/90 100 -l | V7

— - 0L

pES=E ]
% B2z

: KENTEN




ﬁﬂ‘”:l =E2 '74’11/7<M LREATR
Fik. FIE - HEEBOWIE BEDMIE

NY

| —-4«'7-0-%4;-03»%'"&

,"lDay Care Studles Conventlon in Nara g E

ﬁ%’ fisis i., H:‘n-f:;w:' y
RADBET BHTNOB BITAEIS] CESLEN - FISEBOMEEEL. s e : 5 5 B A, : e
T BT RS OELNEEPARE EANE~0FEHERORE, iy | | FHRINIET FSLRADHE : s e e ¥ ' e
HEWT &R - HIE. TRRE DRI DT F Tz EBDRIE (155 2EE - 1Bl 5 7R | “ -

FIiZERDEEEE R DHIR HiEEFORRNR

<.......> ' ’ ,))
& o

ARY FREFL SO, HEED

BEZEEY B HDIEE ARBEHCH T B R IERDHIE ARy T EREESEOMES. S
EEOFERERA. SAERERHORER BB - AERLUN DI R BRDHESRE S ERITOREL Y 25 Ol P 7 H 1 EI

BIIEDRE - TEF S imla by wwxrmr%ﬁ\uﬁ%uﬂ—ﬁzg
TEEEDHBHBERTRIBESEILE | A 1H SEEH 28 1 8 1-RAKA-

CHECK! .
FRIOOF A IVABREERE (BRIEBRRSETHENELAEHSNT 7 [BX —
WBEZE) ICRELABLTVELS, $h.ORR QBETH>TH B?‘7 x 7 L‘
K5 EDARDERHSEL OBNEZE BAR) . QBELY (FREL) - T:'EE‘N I . R A . K A "y
el OVFENHDDERSHZH. FEIAOFIAILADBRHEDNDHIE. =,
' MOBMEANDBRDEZNAH BT, YHOBMEZEITWRELLS
T ZBESBHEHENT 101 TEL:0742-27-2630

A%ﬁmﬁg‘;;ﬁ;g?ﬁ%@]\%% BEECLE T
| A T B (A mes )

N
EHT A BT RN aﬁfvl RA *+ KA ~ | BNy T AR mmsA st mER)

() B N L R PN
53 ZRAE S I gt
SREOH

Bl -5 L4 - < B R
e FLE G St emr rrrmems K2R CFH

COEHAARERET AT T7MARSZZRBICTHM#ET 2T RDE L,
NAE: EREAFER 20224 E) THIHGE ~2H(HD 2 HM.BREDO KILTHABRKEFNTTWVET,
I 74—5 LER HEAFBMNOEZRBREHTHEET A — I L 2R GICHESE TOREEET,
KT P EREE T TIZUTEHLEAT IEWSSENSIREDE T, 1 3 0 0FDENZGHES
EEAH = AR R AGEA Z A2 1 0 0 Fhif REDOHICB W THIEEINX Lz, COFEDFDEK
S IKEOKRERDT—SENZYST. TA T 7283, ~THL ZHROA—T 1+ 32— 22— LT~

EWizLE LTz,

Srkurel -y

| lmf

AR ESE RS ELOLVEBSENIBOVE  UAALRSBREYZEBTE \AR2EDYIE S
2 | Wi 2GR WA SHBR

rﬁﬁﬂjj_’((*iﬂ:;ﬁb TEEREAFER 7+ —5 LB rﬁﬁﬁj?c(#ﬂkﬁﬁj TETRREAFEF 74— LA &
FET NI, FET NI, Sy — R A T EREN Withes /T AR R 15
PRI (NE) 1R TRAS AR BEAHD  (HPIEE (NEY) 1/ SR THAF AR B E A a8 KOS Sl © 39,2273 2% B BT T B 1064
TH, KL ZERERNES3D TH, KLBRERRNES3ID T T101-0035 BEETAB T H X A FHAH = HT TEL.0745-64-21 80/ FAX.0745-64-2063

. 14 % TGV 3B | pma) 44daycare-nara@kounoikekai.com

(SIS RIF2FLEOLVES205
PETHHELDBES -RIBE COFESERN (1 knLiR) (30 U FOBREBHASETWVET, TEL.03-5207-2710 FAX.03-5207-2711 AT R I




A T THERH
SREIANT A 7 7 TR

ETEET EECTrT 28 | BR[| #E
ISk | ¥ 11,000 [¥ 13,000| | B8k [y 13,000 |¥ 15,000]¥ 1,000

I P > = BE (Bi8) 2ra
A= 177 L <2 ) mmeso e I—2
[1THE])] 2022%F7H81H (&) m5EMESMILET,
13:00 ~ 13:20 BH&R 12 ReERR—IV
13:30 ~ 13:50 SREHE 12 ReERR—IL
TRIZS T, FA - F7ZBLT, | ~ihoa—72—s—t LT~ W [oor]
SEFE BUH e 2T - T B/ RS ~— N F v - CHE
X 0 p = ¢ A7 O ESHS PR BEMR OG- BHE (EH) FrERWSHED PC J—IhS5HKRE HFEL
L4002 15:00 . £E 71 -7 7 iHS = EiER GRS i LET. BESBICT Y S YRRHTES&5(C. 218
g%\ 2D TR RAYD N AT ‘ l I;C J-2% (;:%E)’ééﬁﬁbtﬁbiio T BEO BE (BE) hSREBESEVLIT., RSB
. . e R PCT— L RBERELEEOHABULLET, ABTEZRBEB DT A, AT YTV REIE
= = : 55 - . ot~y ==y |2 =
SR FIEG SO T L TS B | HAEF v v FCHRTETT A, BERENT YFV VR & BEBIMEAELTT, BEEF Py FTHUET,
15:10 ~ 16:40  35R1E8:% | 1 2B BESRR— )L BEREANOEHICECHNESBNLET, Fhe, 7VF YV REBECHERTARETT,
. . S, 12 V) AN EARADNT
fﬁi % _\L- 174 — R — > N e w N — ~ - S
b S DAND IS SEMES S T O7H © U I A T A — (F 54 > ETOITRIER)
IOk G MHEN RINFL s TGS R
. N @ et @ atticze @ itk |@ e @ snsun
16:50 ~ 17:50 | $=RIEEE | e 01 Rh AERR—L © anvie @ mnrit-rsim—x | @ vrevr—vay |© rikhE [1OFee
BT % Ui & S H% ® ®rrrere @ wasmeny s @ s wkss | ® g
L FRELC NPO A M/ R F1 36 P J R 05 )5 B @ i ® s ® it covin19) | @ zof

PYiE 18115 ~
[2HE] 202257828 (1)

9:00 ~ 10:00  E—=—2J1z=+—0 1Ry ERR—IV
P ORI BRI 572D
i am LNy 5= g ik
FH BRI M AR S RO YN Y F—3 3 VR EAE
9:00 ~ 10:00  ET—=251=+—02 A M TV
F— LT e % LIPEfr s B
KR e HAEEC Aritie A bt s o B 1 1
10:10 ~ 11:10 | FFpUsEEll W1 R Rk
AOHME T H AN HD TR %345 (25 ORERT, R ILR 2 U T
FHEP SISCEG REEHIEN AV I8 % b7 — 5 5350 E (L i FzLE T, RO FHFEZII T,
11:20 ~ 12:40 . \XIVT4RAvay W12l ekl BHODOINT A=< A BIELATTET,
TA - 7 hEZ 58S 5 T8I '- e o A 3 s = - ‘:ﬂ:r i
OART BITFIR Enme 2R ZAMER Si# ) ey 5 — 3 UHEEY 2\ A~ T R & 1
Ok TIK  HBERUANCYF— 3 Uik Y NEY F— 3 R RHEI ' P SRR .. o
QR H—IC ML 271 - 7 7P e AR i e NGy O ﬁ oo S A SR
12:45 ~ 13:00 B2 12N AR ERATL

RO MDD NTOZIRE LA B B 4 RENCE &K
DYNENIKEABVET, Tl A L, NESE EH I SAN
LT BLLLNEKRZBETEL, S R

AAERIEEE3AMA A 2 BN ETARESTHOTOSREF — L

S5tFLDDhE by ANDNEXT I Ic&B A E




TA—TFTYIR—b7xF

FEB - R | REERFE - UACU T3 v ER K% FEREC

1. ¥EOEE

Fhig, BEH - HIBOFEEREE OIS, ERE I I, HEEERES | - Il FERTE I, SEHESEEERET | - || BREERES
. FEEREFEE. RPHAEREE, IEE. FERIHERE. BAFEREREELZEYL WD, £, Fa—g—EHL LT, FEERE
T - BREALOERISZ BT ZEOLKE - HA - XEE1TI e RBITH D, £, PEEFERET DL IC, FEERFERFE%H
DS, =2 ILEESCHIBOR T v 7 4 TIESSMOXEX{T>TW5,

KETOBEBIIMA T, FAFAFERMES LORRENOMIE THREXIE - REXREHZIT> T2, MBEICELVEICYICIE, it
RERDVEBETH Y, ZEOBEBHOSMERL. SiHE & OREFRAZEE LRV EAZEREL TS,

2. FBEOEZ - BN

1) EfR - 0BRSS TOEL € 2MHEES
ER - EOBRBTE, PALMBLZICH - RERT20ENH D, 207H, BB TELEIHHBFLEELBEEEZT I,
2) kit - FEEBKOREL
EEfELIE, BT 2EREZBICHZVRITI2LENH Y| Fal - FREBEE—BLTTI L5 ICEHFME - IR IT ORIz BEY.
3) LERREDERS
FEFEL E L TCOFPME CMMBERRICMA T, IREOEF - NEEZXZOND LD ICAE LTRFOENY ZBELAEEET,

3. HEDHE

1) EfE - B ORGTENE 2 NEBE

RETIE. ZRBORBRZDDY P ICRT L EDIC, BEORBREEEFA THAICEEANEZL Y AN, FEDA A - ZPHEICT S, £
7o, BEEDPIMERSAZEIBNLEMNT 2L T, BEOEEREFLOBECNHE L EERIMEEZEIYI ANLHEET I,

2) T - 2B ORI

BETEIN—TT—0 %5 Y AN, BENLEY - EFEOERET 5, £/ HEIECECEI SFENSET LI LT, BOEXDH
RET D, BECHBHEOESZ L ONKREDEY 2 EEHC - FIMEREBEL T, 2U0EBKMNITERZ, £/-. FEPIECEIEXEZRTOT
Fam<, [RE] LW V- y I BEICLEZANARUZRZ, ZOB. BEICL 2REERTES. [380 - &K - £E] ORNOFT
FHICE > TERNLTE - BRALICORIT218E%21T5,

3) LEBREFOERS

EEBETICHELRMF - BIOBEL TR, V=0 LESHPTILNA b, BRESD~OSINEBRICTIET D, LUVECDALE
—HEIEETZ2 LT ZANARLODORAZEFRERE L TR,

4, HEDRHR

HEFHOBRICLY . FEEF TARMVLETH-722) WRELEELT - PIMESP3) T—JLEHPTINA FOESLHRLICERS
Nico ZD7H, 1) TERAESEELTMNT PNV T 7Y —BGEIHKLD - ZRGIE2)ICSMT 2 2 e TE, ZEORETIE [HEEDE
EEERECZEHNTE, YHEEDRBVWPERY JCICHTAXEBLERNICEZ DI ENTE] . [TABREIIHRCALEVI A A—=IA b0
7] CEEEETAAUIEEICL > THERBEBRIE - XEOFBIIOAN 212 EEZ NI, BEICHWTH, FI—T7— 7 %k L TIRY
AN, FEBANBODER ZHRN - thFE L BRI 2H T, BELZRDDHIENTET,

5. SEROBR

(EZER®)
OFEBICHITERIBEEOTE : MBOEBLBHEL DD, RARE CHEL L IRMEREZITVWEBZEET,
@QFE - EEOEBBL  CNFTHLRETETE - EFZHEL T, REICHERICE>TwhEL, BEABTLZREL, 7—< I &II2%H
Dz eT252 T BEE-FEOARLANTITAS L5 ICHEEZIT I,

(REIE®)
£E - RERRSICE T 2 MEHE ORI © 51 - FROFIBEE ICHEHNEBICSAL (BEEZTIBICFIEL) | HEHLV RS TEEEEZTHO#
= BIEZHEILY 2, RABEEEOHR - BAZFERIEHEETHHH. HEHVRAFE LEE -BROBHGEH LT 2 L TRED—BIEE
BRT 5,

« BEICSLCTRBERZHRMT (F1R, BEFET 75— M5

- MR EREER I (RERTE I @ Webd T NS
CBEERBICBMLIER/A XY P REA BIEL - 2)




	①-1 2023TP20230512(辻下)
	①-2資料1：2022独自のeラーニングシステムについて
	①-3資料2：2022授業の理解度について
	②TP様式 (橋本雅至)
	③TP（2023伊藤）
	④TP(池田)20230512
	⑤-1 20230505TP様式(山形)
	⑤-2リハ　火1「作業療法概論」山形 1 (1)
	⑥飯塚TP＿2023
	⑦西川隆（保健医療学部）R5TP様式
	⑧2022年度_ＴＰ（大浦智子）20230510
	⑨TP様式 (2)柴田政彦
	⑩2023 TP 理学　藤田信子
	⑪TP様式2023阿波
	⑬-1 城野TP-2023提出（添付1含む）
	⑬-2城野添付2
	⑬-3城野添付3
	⑬-4城野添付4
	⑬-5城野添付5
	保健医療学学会　第12回抄録集　online用
	保健医療学学会　第12回抄録集　印刷用
	演題抄録
	5学生ポスター
	2林咲季_学生





	⑭-1TP様式2023（リハ学科　吉川義之） (1)
	⑭-2吉川物理療法学Ⅰ
	⑭-3吉川物理療法学Ⅱ
	⑭-4吉川研究論文１
	⑭-5吉川研究論文2
	⑭-6吉川研究論文3
	⑮-1 2023_野中TP
	⑮-2野中（シラバス）_人体構造実習
	⑮-3野中（シラバス）_人体生理機能実習
	⑯滝本TP（20230508提出）
	⑰R5福原TP様式
	⑱-4野中（授業アンケート）_人体構造実習
	⑱-5野中（授業アンケート）_人体生理機能実習
	⑱TPリハ前田2023
	⑲2023TP様式_野田
	⑳TP笹野20230511
	㉑R5中田TP
	㉒-1中島大貴　TP
	㉒-2 参考資料
	㉒-2坪内別紙1：バリアフリー展2022
	㉒-3別紙2：日本デイケア学会2022
	㉓-1TP様式　リハビリテーション学科　坪内善仁



