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Measurement of indoor radon concentration in Hokkaido
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EE

5 R VBE IR OBERHR, HE, MEILL-TERL 2, HEIIBTI2 - BREOENT R
BEZHO ML, 7 FVBEOHERKZ MG T2 Z L 2HWE LT, 7 FVEEIXRGD-PS3 #
W C24IRE RN 2TV 1 RIEBY 72 DK 7 HREWEHE L 72, AL & LB N o 11THERT 2016
FETHA»L20204E3 A TH S, BEMI RN LRETDH 5, HEEOLIITFIRENT F IREIX31.6
+ 14.3, F/MHE 7, FKME100 Bq m® TH o7z, HIROFMFHREN T B U IX18.8 £ 14.3, i/
fii13, R AMH24 Bq m* THotz. HFHED I FYBERHIARO KRB FHRENT FrigE (155
Bqm?) LHARE,L, HADOFH LY BMEVETH 7. LIRTTOFE S FUEER, ® (18.8 Bq
m?®) XD HX (344 Bqm?®) OFMPERICLSfEFE o7 (P<0.001). HLRHTOLTZOENT F i
BERAEREY L a7 ) — VEEYTELL oD, ZHEEEHR T ORRAEOHMA T X 26
Wb 3.

ABSTRACT

Radon concentrations depend on the geology of the location, type and ventilation of the building, and
latitude. This study measured and analyzed indoor radon concentrations in Hokkaido. The indoor radon
concentration was measured continuously using a radon gas-measuring instrument (RGD-PS3) for
approximately 7 days per house in Sapporo and in 11 other cities in Hokkaido between July 2016 and
March 2020. The buildings were typical houses. The results showed that the average, minimum, and
maximum values of radon concentration in Hokkaido in winter were 31.6 £ 14.3, 7, and 100 Bq m?,
respectively. The average, minimum, and maximum values of radon concentration in Sapporo in summer
were 18.8 + 2.61, 13, and 24 Bq m?, respectively. The radon concentration in Hokkaido was higher than
the average indoor radon concentration in ordinary houses in Japan (15.5 Bq m®), but lower than the
world average. The average radon concentration in Sapporo was significantly 1.8 times higher in winter
(34.4 Bq m®) than in summer (18.8 Bq m?®) (P<0.001). Indoor radon concentrations during the winter in
Sapporo did not differ between wooden and concrete buildings, which may have been due to reduced
ventilation during the heating period.

Keywords : radiation, radon, Hokkaido, Sapporo, radioactivity
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1 Introduction

In addition to medical radiation exposure,
humans are affected by natural radiation
worldwide. The Earth and buildings contain
radon, potassium 40, and other radioactive
substances that lead to exposure.

Radon is a naturally occurring radionuclide
generated in a series of decay processes
beginning with uranium-238. Radon is a well-
known cause of lung cancer. Its most recent
parent nuclide, radium-226, is unevenly
distributed in the Earth’s crust. Radon is found
in all buildings and underground and is an
important source of radiation exposure and can
be a major source of radiation during work.
However, exposure levels can vary significantly
depending on the geology of the location, type,
and ventilation of the building and the behavior
of the occupants.

Radon is a naturally occurring radioactive
inert gas. As radon is odorless, tasteless, and
colorless, it is difficult to detect. Radon has 34
isotopes (National Nuclear Data Center; Lide et
al., 2005) with the following primary nuclides:
radon-222, a decay product of the “uranium
series” uranium-238 decay chain with an alpha
decay half-life of 3.823 d (David, 2005);
radon-220, called “thoron” (Tn), a decay product
of the thorium series that experiences alpha
decay with a half-life of 55.6 s and maintains a
low-level presence inside residences; and
radon-219, called “actinon” (An), a decay
product of the actinium series, for which the
alpha decay proceeds with a half-life of 3.96 s.
An is present at negligible levels in houses
(Audi, 2017).

Radon concentrations are higher in large
landmasses than in seas. Land with high

concentrations of uranium and radium can

exhibit radon concentrations of several hundred
becquerel m*® under atmospheric temperature
inversion conditions. Radon concentrations can
change daily, seasonally, or over several years
(Sanada et al., 1999). The distribution of indoor
radon concentrations is generally log-normal
(NIRS, 1998) but can differ depending on the
type and location of the building or the position
of the room. Radon concentrations are higher in
basements and other locations that have direct
contact with the ground than in rooms on upper
floors owing to the ease of transmission of radon
from the ground. Furthermore, even within the
same room, the radon concentration can vary
depending on the position. Radon concentrations
tend to be high in soil, building materials, and
near ducts. Water from underground areas and
hot springs also tend to exhibit high
concentrations of radon (Igarashi et al., 1995).
Radon-222 and its decay products have been
classified as group 1 carcinogens (carcinogenic
to humans) by the International Agency for
Research on Cancer, a subordinate agency of the
World Health Organization. Because soil and
other media contain uranium and radium, the
radon emitted is constantly present. The average
global exposure from natural radiation sources is
2.4 mSv y! and approximately half of that (1.15
mSv y1) is due to internal exposure from radon
inhalation (UNSCEAR, 2013). The most
important nuclides created by radon-222 decay
are polonium-218 and polonium-214, which are
alpha-emitting nuclides (UNSCEAR, 2013;
Eckerman et al., 2008). The nuclides created by
radon decay are fractions that immediately
attach to atmospheric particles (Komura et al.,
1988; Lambert et al., 1976). The inhalation of
nuclides produced from the radioactive decay of

radon causes these nuclides to settle in the lungs,



where they emit alpha rays and increase the risk
of lung cancer. With an increase in the radon
concentration to 100 Bq m?3, the risk of lung
cancer increases by 10-20% (Darby et al., 2005;
Krewski et al., 2005).

The global average indoor radon concentrations
are 40 Bq m?3, whereas the global average
outdoor radon concentration is 10 Bq m?
(UNSCEAR, 2000, 2013; Podstawczynska et al.,
2010; Chen et al., 2016). In Japan, the average
indoor and outdoor radon concentrations are
15.5 and 6.1 Bq m*, respectively (Sanada et al.,
1999; Oikawa et al., 2003). Oikawa et al. (2006)
reported that the average radon concentration in
the Japanese work environment was 20.8 =
19.5 Bq m*. Indoor radon concentrations tend to
be higher at higher latitudes than at lower
latitudes (NIRS, 2002). However, radon
concentrations in Japan are generally lower than
those in other countries owing to differences in
soil quality and climate.

We have previously reported that outdoor
radon gas is released from the soil into the
atmosphere near Mt. Sakurajima (Higuchi,
2019, 2020). The highest radon concentration
was observed in January and the lowest in
March. Considering seasonal variation, radon
concentrations were low from spring to summer
and high from autumn to winter. In another

study, we reported that the average indoor radon
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concentration of school facilities in Kagoshima
city measured from April 2012 to December
2015 was 45 = 22.3 Bq m™®, which was higher
than the average radon concentration in a
Japanese work environment (20.8 = 19.5 Bq
m-) (Higuchi, 2021).

Continuing from above research, this study
measured and analyzed indoor radon
concentrations in Hokkaido, particularly focusing
on Sapporo. Specifically, we aimed to (1)
compare indoor radon concentrations in Sapporo
and other cities in Hokkaido with radon
concentrations in other regions of Japan and
worldwide; (2) examine differences in indoor
radon concentrations between summer and
winter in Sapporo; and (3) elucidate differences
between indoor radon concentrations and

housing structures in Hokkaido.

2 Methods
2-1 Measurement periods and locations
Indoor radon concentrations in Hokkaido were
measured continuously for approximately seven
days per house during the winter from November
7, 2016, to March 3, 2020. A total of 299 data
points were collected from 43 houses in 12
cities: Asahikawa, Bibai, Chitose, Ebetsu,
Fukagawa, Iwamizawa, Kushiro, Mikasa, Naie,
Sapporo, Tomakomai, and Yubari (Figure 1).

The number of data points for the summer

Figure 1: Map of Hokkaido and the study areas

“{ ', Figure legend

1 Asahikawa 2 Bibai 3 Chitose 4 Ebetsu
5 Fukawaga 6 Iwamizawa 7 Kushiro 8 Mikasa
9 Naie 10 Tomakomai 11 Yubari 12 Sapporo
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period from July 27 to August 10, 2016, was 20,

measured at three houses in Sapporo.

2-2 Measurement equipment
Indoor radon concentrations were measured
using a radon gas detector (Family Safety

Products, Inc., RGD-PS3). This radon detector

has been tested, calibrated, and approved by the

United States Environmental Protection Agency

and the Radiation and Indoor Environments

National Laboratory.
Product Specifications:

+ Radon concentration measuring instrument:
RGD-PS3, manufactured by Family Safety
Products, Inc. (USA)

« Display unit: Bq m*®

+ Measurement range: 0-9999 Bq m?3

+ Operating environment: Temperature: 0-40
¢ C; Humidity: < 75%

+ Power source: AC 100 V

+ Measurement period: Once per day; continuous
recording for one week

+ Diffusion-bonded photodiode detector

2-3 Statistical analysis
Data were tested for distribution normality

using the Skewness-Kurtosis test (the Shapiro-

Wilks test). The radon concentrations and
logarithmically transformed data were not
normally distributed. Data were analyzed using
nonparametric methods.

Statistical differences between the two groups
were determined using a two-sided Mann-
Whitney U-test. Multiple comparisons between
groups were performed using the Kruskal-Wallis
test. Differences were considered statistically
significant at P < 0.05.

All statistical analyses were performed using
Stata version 15 (StataCorp, College Station,
TX, USA).

3 Results

Table 1 summarizes the indoor radon
concentration and amount of data in Hokkaido
in winter from 2016 to 2020. The average,
minimum, and maximum values of radon
concentration in Hokkaido in winter were 31.6
+ 14.3, 7, and 100 Bq m?3, respectively. The
average, minimum, and maximum values of
radon concentration in Sapporo in winter were
344 + 174, 9, and 100 Bq m*, respectively.
The average, minimum, and maximum values of
radon concentration outside Sapporo in winter

were 28.9 + 10.1, 7, and 52 Bq m*, respectively.

Table 1: Indoor radon concentration and number of data in Hokkaido in winter* from 2016 to 2020 (Bq m®)

Cities Number of| Number of| 1, SD Min Max SE 95%CI
Sapporo 145 21 34.4 174 9 100 1.44 31.6-37.3
Outside Sapporo 154 22 28.9 10.1 7 52 0.812 27.3-30.5
Hokkaido 299 43 31.6 14.3 7 100 0.829 29.9-33.2

* Winter: These data were measured during the winter period of each year, from November to March.

Table 2: Indoor radon concentration and number of data in Sapporo in summer' from 2016 to 2020 (Bq m™®)

City Number of| Number of | yyeq, SD Min Max SE 95%CI
Sapporo 20 3 18.8 2.61 13 24 0584 | 17.5-20.0

T Summer: The number of data for the summer period from July 27 to August 10, 2016, was 20, measured at 3

houses in Sapporo.



Table 2 summarizes the indoor radon
concentration in Sapporo in the summer of 2016.
The average, minimum, and maximum values of
radon concentration in Sapporo in summer were
18.8 £ 2.61, 13, and 24 Bq m™, respectively.

Table 3 shows the indoor radon concentration
due to structural differences in Sapporo in winter
from 2016 to 2020. The average

concentration in Sapporo was higher in wooden

radon

houses than in concrete houses but there was no

significant difference in radon concentration in

HAERKHCE 105 20244

Sapporo depending on the structure of wooden

houses and concrete houses (P=0.727).

Table 4 shows the indoor radon concentration
due to structural differences outside Sapporo in
winter from 2016 to 2020.

Table 5 shows the indoor radon concentration
and number of data in the eleven cities other
than Sapporo in winter from 2016 to 2020 (Bq

m).

Table 3: Indoor radon concentration due to structural differences in Sapporo in winter from 2016 to 2020 (Bq m™)

Structure Nurég:)tzr of| N ?lréll?s?s()f Mean SD Min Max SE 95%CI

Wooden 56 8 36.7 22.3 9 100 2.98 30.8-42.7

Concrete 89 13 33.0 13.3 13 68 1.41 30.2-35.8
Total 145 21 34.4 17.4 9 100 1.44 31.6-37.3

Table 4: Indoor radon concentration and number of data in cities other than Sapporo in winter from 2016 to

2020 (Bq m®)

Structure | Number of | Number of | oo, SD Min Max SE 95%CI

Wooden 91 13 29.4 9.55 8 52 1.00 | 27.4-31.4

Concrete 42 6 305 9.55 18 48 1.47 | 27.5-335
Brick 21 3 93.4 11.9 7 44 2.60 | 18.0-28.9
Total 154 29 28.9 10.1 7 52 0.812 | 27.3-30.5

Table 5: Indoor radon concentration and number of data in eleven other cities other than Sapporo in winter

from 2016 to 2020 (Bq m™®)

Cities Number of | Number of | e, SD Min Max SE 95%CI
Asahikawa 21 3 42.0 5.34 35 52 116 | 39.6-44.4
Bibai 7 1 20.4 9.57 18 2% 0.972 | 18.0-22.8
Chitose 7 1 35.9 4.30 30 44 162 | 31.9-39.8
Ebetsu 21 3 23.9 7.94 8 34 173 | 20.2-275
Fukawaga 7 1 29.9 2.34 28 34 0.884 | 27.7-32.0
Twamizawa 14 2 28.6 7.05 20 39 188 | 24.5-32.6
Kushiro 14 2 43.3 3.09 40 48 117 | 40.4-46.1
Mikasa 14 2 30.2 7.63 20 41 204 | 25.8-34.6
Naie 35 5 22.3 7.94 7 32 134 | 19.6-25.0
Tomakomai 7 1 18.9 0.690 18 20 0.261 | 18.2-195
Yubari 14 2 30.2 9.71 20 48 260 | 24.6-35.8
Total 154 22 28.9 10.1 7 52 0.812 | 27.3-305
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4 Discussion

During the winter, the average radon
concentration in Hokkaido was 31.6 Bq m?
(Table 1). During the summer, the average value
in Sapporo was 18.8 Bq m® (Table 2). These
levels are lower than the world average of 40 Bq
m but higher than the average Japanese house
level of 155 Bq m?3. The average radon
concentration was significantly higher in
Sapporo than in the other cities (P=0.02). The
average radon concentration in Sapporo was
significantly 1.8 times higher in winter (34.4 Bq
m?) than in summer (18.8 Bq m*®) (P <0.001).

The average radon concentration in Sapporo
was higher in wooden houses than in concrete
houses; however, the difference was not
statistically significant (P=0.727) (Table 3).
There were no significant differences between
wooden, concrete, and brick structures in the 11
municipalities other than Sapporo (P=0.167)
(Table 4). Radon concentrations tend to be
higher in non-wooden structures (e.g., concrete
and brick) than in wooden structures (Sanada et
al., 1999; Yokoyama et al., 2003). The mean
value obtained in this experiment was not the
same as that obtained in a previous study.
However, during the heating season (winter),
the mean value obtained in this experiment was
higher than that reported in a previous
study (Yokoyama et al., 2003). Indoor radon
concentrations during the winter in Sapporo did
not differ between wooden and concrete
buildings, which may have been due to reduced
ventilation during the heating period. In 11 cities
other than Sapporo, the average radon
concentration in brick houses was low, which
may have been due to the airtightness and age
of the buildings.

Limitations of the present study: It should be

noted that this study was limited to a
questionnaire regarding house structure and did
not have data on the years of house construction.
Suzuki et al. reported that Japanese indoor
radon concentrations began to increase in homes
built after the mid-1970s, peaking in the mid-
1980s, and then decreasing. They estimated that
only 0.1% of dwellings in Japan exceeded 100
Bq m?, the WHO reference level for indoor
radon. In recent decades, significant reductions
in indoor radon concentrations in wooden and
concrete houses have been attributed to changes

in Japanese housing styles.

5 Conclusions

The average radon concentration in Sapporo
was 1.8 times higher in winter (34.4 Bq m™®)
than in summer (18.8 Bq m*?) (P <0.001). Indoor
radon concentrations during the winter in
Sapporo did not differ between wooden and
concrete buildings, which may have been due to

reduced ventilation during the heating period.
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Neural activities in the fusiform face area evoked
by the avatar face and communication
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AR/ A aDFREDD 5 HHEIGT EBRBINEFITHR U, S 2 500 U CEERANLE I B b 2 kiR
PHAEIS (FFA) HZROMITODEEHME R L. £ MIT0ODESTHMEL A X £ 3F a7 N &
— L OHRFHRIZELT 202 d T, 8ZOBINED MITODESEREZMT L2 5, a3 a=
F—vavHiTike OB L D ST 2 MITODOESHERENERICKE o7, ZoEIZa
a2 —vavHIIT 7 A VA SNEEY 7 NEZ =125 U CFFA 3B IR E T2 2 L 2 mB LT,
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VIBITERITVETL, a3a=/—¥ 3 viZk o T FFA OEEIBZEH$ 2 WREME ISR &S LTz,

Abstract

Avatars are often used in remote communication, especially in virtual space (metaverse)
communication. However, research on the neural cognitive processing of avatars/avatar communication
is limited. Therefore, we focused on face recognition of animal avatars in this study. Photographs of
human faces and pictures of dog/cat avatars with facial expressions were presented to participants. M170
source power originating from the fusiform gyrus face area (FFA), which is involved in face recognition,
were estimated magnetoencephalography. We also investigated whether M170 source power were
modulated by communication with a dog or cat avatar. Analysis of eight subjects showed that before
communication, M170 source powers for animals were significantly larger than that for human faces.
This result suggested that FFA was more activated for animal avatars deformed for communication.
In addition, the M170 signal source power significantly suppressed after communication with the cat
(which the participants perceived as the target of communication), indicating that FFA activity may be
modulated by communication.

F—O—FRIT7NZ—a3a=r—var - HEEH
Avatar -+ Communication + Neural activity
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) 7 Vv G NBL7 N 2 — S B 17225,
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52THDH DD
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WD N170124H24 3 2 #f 8K (=] A A ok o figg
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5 I M & [ T < MRS N © — X E R
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A =TT 5 Z LT X DB T N & — p5EH
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MITOfEBWEL 2 I 2=/ — v a VIR T
g2 Z L2k ), BMELT NE —DNTEE)
WEEDSa I 2= —v a2k DENT 2028
OS2I 5,
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Characteristics of Social Work Practice and Educational Perspectives
—Through examination of the new curriculum—

a4
Makoto KOSHIISHI

HARBERRY: AR Y —v v vy —7 28

Department of Social Work, Faculty of Comprehensive Social Work, Japan Healthcare University.

EE

V=% VI —JHEOHD ) X 27 MURSNTEBRD O ERHL 2T 27D, 74 V(Ryle,
1949), £ 5 >~ = — (Polanyi, 1966) 2fifH L TW 3 [~ % %> TW3 ] & W) a2 T D 1Tt L Ts.

ZORER, [ - Y - £ oRERBOHREB LI, WA, BEKA - R - THH3 %28
ATERIER, & 5120, HIEE, RN TH D Z LIRS T,

WECTI, HERTROBEFE —HW - MEWIZ, FERS T VEEFION L AR RS S 22T T
B, FEBERALIKPFOLEREZE L CHR T ES T 2a Rt 2 2 LpHEETH 2, HET
1%, FAEMOER - 2B Tl OB) »oR~OEBMTLA, 2O TurAr{ElET 248
OHHADPEELRECTH L, EETIE, EBIIOVTOEE, EBOTOBRELEAL, Bk z:1F
OHAOE Y MADHETH 2, ZOHBLL 2013, FEEN L) BVWERBZTVIIWEST S i
HMceh), ZOMBMEEKT 2HEOFENIKE W,

Abstract

In order to clarify the characteristics of the practical skills indicated in the new curriculum for social
work education, the concept of "knowing" used by Ryle (1949) and Polanyi (1966) was examined as a
clue. The results suggest that it is content knowledge, method knowledge including physical knowledge,
tacit knowledge, and skillfulness, as well as improvisational and exploratory knowledge through the
circulation of the "lecture-exercise-practice" teaching format.

In lectures, it is important not only for the knowledgeable professor to transfer knowledge to the
unknowledgeable learners in a one-way and vertical manner, but also to provide opportunities for
learners to acquire knowledge through horizontal discussions. In the "Exercises,” the transition from
imitation (form) to mold takes place through discussion and cooperation among students, and the
role of the teacher in facilitating this process is important in this course. In the "Practicum," reflection
on practice and reflection within practice are utilized, and the co-creation of body and language is
important. The foundation for this is the ethics of the learner's "desire for better practice,” and the role of
the teacher in fostering this ethics is significant.

F—U—FINEM, HEM, BB, EERIOWTOHRE, EROTOEE
knowing-that, knowing-how, Immediate knowledge, reflection on practice, reflection in practice
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Learning Effect of Tablet Device
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AR, FE LB COFEH S PHEDO AL T S, ZFHEL TV y M RN TRETE 2L LB D,
ARETHX TV y MEREZEEMMA L LCHEHT22E2% 0, AR TIEA 7V y MR K 2%
BHRE O 2T 5. REDEBUHRFRNCIER T 2243824 17 v r— FilEZFEML, WEEE
1INBOT =2 %L, 7o r—bXOHEE 27 vy b, M+HX2 7 vy MO 3ERITHT,
EEAR O E RN LTz, 72, FEER O IE 3 F4E B & OF 4 24E CHEME L 7B O 7 — £
PR L7z, T OFER, 27 vy MERIEFHAME L TOHRARLT I THERLIL 0, BRI LA
EHEESADZEIERTVE Z LB LT, £, 27V y MESROATER 1T 2 & THIED
FELSRE DN Z EDURIBE NI, HMFOEBITIFEYI SLWZ E LT, 2 7 vy RO
PEMFEL:D 2T, ¥FEMBHEHTZEnRUTH 2.

Abstract

Recently, many students use tablet devices for learning in our university because of its convenience
of carrying, easy-to-read screen, and the ability to store reference books. In this study, we clarify the
learning effect of tablet devices. We conducted a questionnaire survey of 382 students enrolled in our
University, and analyzed the data of 171 students who agreed this survey. The students were divided into
three groups: paper group, tablet group, and paper + tablet group. Then, we analyzed the characteristics
of the learning media. For the analysis of learning effectiveness, we used the result of examination for
the third and fourth grades in our university. The results of the analysis showed that tablet devices are
not easy to read, but they are superior in writing directly on the materials. And it is suggested that the
speed of knowledge acquisition is fast. However, learning with tablet devices is not helpful for retaining
the knowledge. It is important to understand the characteristics of tablet devices before using them for
learning.

F—UO—F:1ZxT7Vvy MR, X7V FVEE, ¥BY -, ¥EHE
Tablet Device, Tablet Education, Tool for Learning, Learning Method



HAERKHCE 105 20244F

1. ARE®

AR, FEEARE LTPC 2 7 vy MK
YR L TETWDH, BHEMRESLEER R
FHoHRTIE, FEEAL L IR EALTY
20 OB TH L. ZD XD LB
DU H, FHLEFOMHEN S CHEO R T S,
ZEEZEZ TV Y M RWTRETE 2L LD
BlEsrb, 27 vy MnREEEEA L U
AT 2%E08% ToTETWS, ZhiE, H
KERRY (UUT, K%) OBEBIRERN
BOTHHPLTIEL L, 2TV y MaKREEH
LFEHETOFELLZ AR T LN,
ZT7Vy MaREFEEREELE LTEHT 2
A, B E-E» ) TH5., ENIZBT
B FATIRGEN, NFERE - Rt - mEFEFERITE
F2X2 7 vy MEROEEHR UMK, K,
8K, LA, 2012, 2012, 2015, 2019) OD#EEE
3% L Iz % ), K% (iR, B, R/,
2010, 2011, 2016) REHEREMFEITB T 28
AE (i, Rk, BZ, 2020, 2021, 2021) @
WzT&sTwa, K (2012) X, AT 47
&, FERERRIRE, IR - BRI IERR TR
EERL, iPad %, JCHMWEE, HE - BE
MEEICEN T REEZ R L, PCIXRHTEN T
HERS Lo Tz LA T s, BTk
Mueller (2014) 5 23, #&D /7 — M IEZ—FE I
%%Wéﬁﬁ@&ﬂsz,%ﬁ%ﬁﬁaon
FERLTAECWMOLESD 57: 0, TENE
I LT X DR S, R E L TH
REbmro Tz MmN I TVwa, Zhboy
Wrix, 1o0#BENTE 7V y MRKEZMHHL
1BROFEHROMIEETH D, RN ZLEEIC
2T Vvy MaREMHEHLZHEETIZ R W, £z,
KED & O GESFEAR L £ OEMWN iR 21T
) HDITHL TCOMAEIZ S TwZw, 2D
©, AW TIIRIINSE & HEMH 7tk
TR 7V MaROFEDREWS 2T 5.,

2. HREE
2—1 WAERREFZVT—-FARA
TV — FREONSIE, S5 IR
@@ﬁﬂ%ﬁ?ﬂ’f%?él?@#%4?ﬁ
BR324 TH , RN A T+ Iziti L,
%%ﬁﬁlﬂ% (1 2745944, 2 42844,
3 PAEDAS,, A FAEI04) TIARAEXNS L LT,
7 v — MEARE (2012, 2015) ONEEHE
LAER L7z (F21). LRI ATHZW
Q4., Q6., Q8., Q10., Q22., Q23. IZ>
WX, ERTORKMT [Zofl] LEIF LY
Hiz, ZoHBAEZMOIDBOTH D, TNHDT
> %7 — b 1X Microsoft Forms 1Z & - T L 7z,

2—2 {(EEREHBROMER

REEDIEBIIRERI T, 3HEB LU 4%
AET, DB R E SRR & AR L 7o
MBEEL WD, 7y —MELD, %
BRI LT w2 28 BRI X ) fERE294
(3 24E20%, 4%4E94), X7 vy M2
% (3HAEIH, 473 4), M+&xTvy
N384 (3 244FE2244, 4 %#4E16%4) @ 3HEIC
o, BB O 21T o 72, 4 FAE O
FRBRIEAT 121, M 215 70 4 4R 4 224F (46
%) OF— R ERETHENEIT o 72,

3 FAE DOEHEABT X 3 Bl D F— & %
U7z, 3 2E4RITEME L C w2 BRI
s (1050), BU#RAEY S (105, B
MyELE (105, X##og iy (205) o
ARHTH 2. ARHOFZFSHMBLC4REOD
BitEDF b DD T A — X BIENT LTz,

4 AR OIEABRANT X 8 [0 5 i L 72,
FENT IR AT E SR o BLH (LR,
E AR H) Th 2 B (855), ¥
EifgA T (2050, DEEGIRAY: (2050,
L AR A AT (2050, BUNHB B AT (20
), ERAEGEHRE (1055), EREEERE (30
M), HENRRAES (105, FURiRmEsE (10
), BRI (7 5), BOHEHIS (1050,



HAERKHCE 105 20244

®1 TYIr—tRE

Q1. ZOWEAFIZFHEL £9 D
(1.FMET2 2.FAELEZW)

Q2. DUTDFELHZ TSV,
(1. 1248 2. 2%24F 3. 3224F 4. 4 224F)

Q3. B, ¥BIHO TV REEMF N4 REMUFO ENTT 2,
(1.46 2.PC B3.A=x—F7x> 4.27Vy MK 5.4+&7 vy MK 6. Z0fh)

Q5. Q3. 0HEMT4, £7235. ZERNLIGE
NFEDODADFFEZUTDOI L ENITHTIEE) T2 ?
(1.HHRyy v 2. BHHX—K—F 3.27vy RN TZ Y vy 2 AL (FAD)
4. 27 vy FERATE—R—FAN (AN 5. F#ofth)

Q7. Q3.0EMT4. 721X 5. 2RI 7255
HFEIZZ TV FEREHHLIBO DI WD T 505 T D,
(1. B 144 2. BR244 3. @m3M4E 4. R¥E1H4E 5. RE2ME4E 6. R¥EIHAE
7.RFAEE 8. F0fth)

Q9. Q3. 0HEMT4, £72135. ZERNLIGE
Z TV MRREBMEH L ZRGEZUTO ERIIHTIZE D 35, (BEEIET)
(1. DEHE7 7)) OfFif] 2. 254 FRoHARELZZ TV y MERNIZIRDIAL, BHEDTS 3. 20fh)

Qll. Q3.0EMT H] &R 72854
SHAE T Uy FEREBMEH L THIRE LizwvEBwE 32,
(1.5 2. Bbiw)

Q12. Qll.0&E<T B> ] ZER LI5S
ZFOHAIZOWTEBEZLBE W,

Q13. Qll. 0EM<T IBRbwvw] &R EE
FOHMAIZOWTBEZL TS W,

Ql4. & (HMEJFLEEHAMNE) e L &, RO LENDBHRHFSLTVWTT 2,
(1.t 2.PC 3.27Vvvy bk 4. A<R—1F7%V)

Q15. FATR EWVIERIE, RO ENHODHTIETE D T3 2.
(1.8 2.PC 3.27Vybhiik 4. A<—F73%Y)

Q16. FHIFIIBWT, FENAZHMB T L E, ROLENDBHE DL HILTVTT 1,
(1.#& 2.PC 3.27Vvy MK 4.A—1F+72V)

Q17. ZBRFIZBVT, ot bflSRTVEELIDIERD I B ENTT b,
(1.8 2.PC 38.Ax—F7x¥ 4.27Vy k)

Q18. T IZHDEIPENRL TV ER L ZDIIRD S L ENTT D,
(1.8 2.PC 38.Ax—F7x¥ 4.Z27Vy Mk

Q19. #HIF2LEDXATLLTRDI L EIITHEE L T2,
(1.CoK VRO LD D $THE 2. o LHATERZHEST 2
SLHELLIZERVIAT S 4. EHO LKD) ETHRIEL THRE)

Q20. ¥TFF2LEDXATLELTRDI L ENITHEYS L 320,
(1. EL50EV) LLFRHRATHET 2 2. 8500 0) LHELTACTHREST 3
3.8V LR E RCHES 2)

Q21. BEBAEFMIISCRT L 2 BRTL 2 ?
(1.3CR 2.8% 3. zofh)

Q23. EBOMIRFERIIE ENL 5 WTT D,
(1.:BpTz 3 ims 22, BHT2Z 2135w 2.0~304  3.304~ 1 I
4. 1FR~ 1 EFRE304 5. 1 BR300~ 2 BER 6. 2 oofth)




HAERKHCE 105 20244F

X g st (2040, WIS (5 58), K
Wiy (1050 ol4RIH Tz, Hifs
L7z&ah s (20050) MR L7, b, B
REABR O HUS UL, FHEOPHE R Z LT
IEHEL T2,

2—3 fEHE

RECTHEEE N7 v — KB X OB
BRI L, 3B OEER ZMITL T2,
5k 3 Bk o AT 13 Kruskal-Wallis % % 52 it
L, BRE/KH#1Z0.05& L7z,

3. BR

3—1 7 i—broETER

7y —MiREORRER2ITRT. EERO
FEIHREMHAL T3 EEIE53.8% , &7
Vy MnAKIE8.8%, ML & TV y MnKOPE
FH1328.1% TH - 7z,

AT7Vvy MEBXOH+Z 7V y MEITBV

®2 Fruy—bMER

T, 27 Vvy M REMHEH T 2BOXFOAD
%, SHRYYVEMHT 22E KD EL X
oz, 27 Vy bMmROBEARIZ, 47 vy
FREIZBWT, RE24E4 (1R 2340.0% &
mbml, M+&7vy T, KR¥EIFE
(HTH) 2525.0% L dbmi Kotz X7 vy
MRREMH L IEEHEE, 27 vy MiEB
KT+ AT vy FELEDIT, A T4 FRHE
HELX TV y MHRIZED AA, REDIT I 08
mbEm Loz,
MERICBWT, S%& 7Tvy MRREEHHL
THEBETOI 0 W) AT, 56.5% 2
B, 43.5% 3 Bb v EREE LT,
HIHELEEARFHELHE & S OHARLT S
%, BB X O+ & 7 vy METHROR D E
, A7 vy METX 7V y MR RDE L
Lol MATERZE, SHLEHMAREDEL
Lol ¥ENELHRET BOMEFELL TV
BARIZ, BB X O+ & T vy FEECHEOSR

IR (%)

Paper
2R Paper ~ Tablet +
Tablet
Q1. MEJT>2 100.0 100.0 100.0
FRELZw 0.0 0.0 0.0
Q2. 1%4 72.9 5.1 11.9
Q2RAE 714 0.0 10.7
35AE 37.0 16.7 40.7
4574 30.0 10.0 53.3
Q3. #& 53.8
PC
AR—=FT7 %V
2TV MR 8.8
W+ &2 7vy MR 28.1
Z DAt
Q5. EHRvY 80.0 89.6
H%—K—F 6.7 2.1
2T Vy MNERERNTZ Y v 27 Al (FHB) 6.7 4.2
2TV MERHATEX—KR—FAD (FBH) 6.7 4.2
Z DAth 0.0 0.0
Q7. ERI4EAE 6.7 0.0
24 A 0.0 2.1
ER3EAR 0.0 6.3



HAERKHCE 105 20244

K144 (T 13.3 12.5
KREFVEEE (1) 6.7 6.3
KEE24EE (i) 0.0 12.5
KEE24EE (R 40.0 12.5
K344 (i) 13.3 25.0
K344 (R 6.7 18.8
KA (T 6.7 2.1
KEPAEE (R 6.7 0.0
Z DAth 0.0 0.0
Q9. BMEET 7Y offif 26.7 22.9
ATA RREREFEEL 7TV Y PMIHRIZHD AL, WEHITD 100.0 95.8
ATA RRHURFIFIMVIAZ S, REOHITD 6.7 2.1
ZOft 0.0 10.4
Q11 &> 56.5
BboZw 43.5
Q14. & 85.9 40.0 64.6
PC 1.1 0.0 0.0
2TV MR 4.3 53.3 25.0
AR—bFT7 %V 8.7 6.7 10.4
Q15. #& 98.9 86.7 89.6
PC 0.0 0.0 0.0
2TV y MR 0.0 13.3 6.3
AR—bFT7 3V 1.1 0.0 4.2
Q16. 85.9 40.0 52.1
PC 0.0 0.0 2.1
27 VY MR 10.9 60.0 45.8
AR—bFT7 %V 3.3 0.0 0.0
Q17. #& 28.3 46.7 35.4
PC 19.6 6.7 12.5
27 vy MR 4.3 0.0 16.7
AR—bFT7 %V 47.8 46.7 35.4
Q18, 4.3 6.7 2.1
PC 32.6 26.7 29.2
2TV y MR 5.4 26.7 33.3
AR— 7 %V 57.6 40.0 35.4
Q19. Ul Wb bh FTHEr 16.3 6.7 22.9
So LA TR EHET 2 28.3 40.0 20.8
BELELEZI2EHVHRAT D 315 40.0 31.3
fEl MO Hfb ) FTHDKEL Thcte 23.9 13.3 25.0
Q20., EBLLH0EWD N FEHATHEST 2 71.7 66.7 56.3
ELLhEW) EHREHATHMET 2 23.9 26.7 37.5
EL L) LG E RTHEST 2 4.3 6.7 6.3
Q21. X&R 14.1 6.7 22.9
R 84.8 73.3 70.8
Z it 1.1 20.0 6.3
Q23. HMBAEIICIIMBT 20T 2 Z LT 424 60 37.5
0 22 530% 5.4 0.0 0.0
30425 1 B 15.2 6.7 8.3
1 B2 5 1 B304 17.4 6.7 18.8
1 #3043 2 & 2 IR§d 8.7 6.7 14.6
Z it 10.9 20.0 20.8




HAERKHCE 105 20244F

HEL, AT Vvy HETEZ 7V y MK KD
Lol #EROMESLT S, MEFTR
<— b7 2 UdEmbEL, ATVvy MEBIO
W2 Tvy MHETHEBI A< —F 7 288
mbm Lolz, FEROELLTSIE, 3#
EDAR— b7 v Dmbm Lol
REEATL, MBLOCH|+L2 T vy MEET
Col Dimodroibh) T, oLt
ATEEREIFEST 2, HEL L ZDEHVHIA
T2, [MELHOH» LKD) T THD KL Tt
LOTRTTHkOFRTHY, 27V y Ml
TE o LA TR EHEST 2, HERLE IS
TRV A T LD Ero T, £, 3BEL
HEFIZEL L L W) L F R HA THIF
THmb R Kol
ERTEFERE, LR BRI T 2 A T,
3L VHRVmOm Koz,
FERROPHE I, 3HEE BRI
M50, HHMET 2 Z &I TR E A<
Lol

-
(1]
iH

3—2 fRFHAROBITHER

BGRBR O MITRE R Z M 1 3 X 0K 2 1R
T, K128 % a i3 L, b IdBURRAE
Wi, o ISBURR LS, d 1 X B R A,
e FAFHEEZERELTVWS, K2I12BT 2 aldik
ML, b IEEEGE R, o XD GR
B, dIZBEFRAERAMNY, e IZBUNHEE
Batior, 13 FmGUE e, g (ZERERE K,
h IS BRRAE 2, | B R R, I EA
T2, K ISHUNRRERIIZE, 1k X A B2,
m ZEG T, n 3OS HEY, o l3h
AEEERLTVWS, M1BXU0K2EDIT, 7
Z 7 Ol AEEGAER O BRI R, R IR
LU 7: S B O e R_R L THB Y, M
R, 27 vy MEEER, K+Xx 7 vy M
FREAETERLTWS, M1 XY, EREHBREE
T LTI, MEECHERAEDY, & TV
v MECIIBU R CEEMR SR 1 B
[ 23H 6 N7z, GEIEORETIE, 3HLD
kRO 3 A B Tz,

-—
. i
e + Tkt
i e
B}
- - P
- -
B Foper - Tl -

el

M1 EEERER WEERERROBERY, MEMEERCSNICRERBOTHRZRL TV, EERE,
7Ly FERER, B+ 7Ly PEEETRLTWVS.



g o G
. =

-

L]
1
r—
-
T O O @ u O B O B
[e———
(1]
r B
—
-
*
<
.
—
—
—
= | i =T (1] 1] [ 1]
e
1]

i
;If

Sl by
=

Ty o
- -

(n)

_Eh-::l-
— |
= |
-——
S—
-
— |
-
n—::lu.-
—
-
S
f— |
— |
—
s |
u-{;m-
B ==
=8 |
-F
—— |
e —
-
_;I-
— —-
- |
|
E
—_ |
- '
h

HAERKHCE 105 20244

-

n
y - =
1 —

' -

| —_—

i —™
. -
¥ S —

I-l = s rr

M2 fHigRBEE MEhEERRRoBERY BMEERIESNI-BBABOTHAEZRLTWVWS, REFIRE,
STy FEIS®, B+ 7Ly FEHEBETRLTWS,



HAERKHCE 105 20244F

2 X0, EFREBEE Z L o, #
HECOREGREY:, MEERERIMY, BEH
GG, FEFEERREL, BT, BURER
MY, ERTY O 7TRE THESIE N E L,
27V y FETHOHMLS, BUNES O 2 R
HTHEEGRIEL, i+ 27V y MRETIIK
SHEF % bk < 138 H THEE DR 235 W[ 235
bidz. AFtE o TIX, B CRERABR O
BRI D5 R > & 2B RNR MK, BRI D3
Wz 2 L BRI EL LML LT,
&2 7V oy OB O B R OTR W £ F
BRIRE L, BAERIEDIE 2 2 & FEE R
B ZaHmdrALNT, fE+X2 T vy NET
BB ORI D 6 3, FEUEIFEV
[ 234 & 7z, Kruskal-Wallis #%E O #it 5 %
F3lTRY, £3 kY, 3HMHOBEELR

#=3 Kruskal-Wallis #E DfE R

L7z (P<0.05) ESEEREHIZE 4 5o BUH
A B & CHERZEEHY, B5H0 X
MRS, 28 6 Bl HUNR R &E Y & &
57z, 0.05< P<0.1%/mR L 7 [EFHREH X
%5 Bl O BB G Y B X TR EGRA
%, 6 BlOBREGRESY:, BENHRIE R B
%, FEREREAKEL, 5 8 Mo E I mGEH: T
Holz.

4. £ 8

4—1 7Zr7—MaRIFNITIER
RGN IR FRNAEFE 5 23824 & x5

27y — FMERTY, AE2RRITI4O

FoXEMATLT. R, R20Q3. XD

53.8% 23k, 8.8% »3&X 7TV v MK, 28.1%

BB L TX TV y MEREHH L TEE AT

. TSR B M 148
ERE el
1| H 2MH 3MEH 4 [ H 5[ H 6 [ H 7 H 8 H

UL 0.73 0.35 0.80 0.40 0.11 0.98 0.66 0.66
e Trs 0.92 0.90 0.83 0.71 0.09 0.51 0.46 0.34
IR IR AL S 0.97 0.71 0.64 0.43 0.08 0.07 0.18 0.38
DA SV R4 0.45 0.84 0.62 0.98 0.88 0.46 0.89 0.75
BUNHR BB 0.76 0.14 0.59 0.11 0.72 0.08 0.74 0.25
125 G175 i 0.98 0.54 0.97 0.76 0.16 0.99 0.10 0.09
BERER AR 0.84 0.74 0.38 0.82 0.49 0.09 0.51 0.91
TN R A o 0.76 0.97 0.33 0.05 0.42 0.77 0.55 0.27
JBUR AR B 2 0.94 0.14 0.91 0.31 0.51 0.73 0.13 0.53
P T2 0.77 0.76 0.75 0.76 0.55 0.37 0.20 0.18
e SlEa 0.81 0.61 0.11 0.85 0.17 0.36 0.99 0.87
X AR 2 0.50 0.87 0.12 0.29 0.03 0.73 0.34 0.52
5 T2 0.92 0.48 0.56 0.15 0.22 0.20 0.98 0.89
TR 2 2 Pl o 0.94 0.41 0.53 0.04 0.92 0.03 0.99 0.70
At 0.94 0.62 0.85 0.32 0.31 0.16 0.73 0.63




STWBZ EMHBHLT, 72, Q2. XD 1
FAED X O 2 AR TITMRE A A L T E %
fToTWBHENL L, 3EB XU 4%4EIC
ZHEXTVY MGROFFRFED L LoTw
52 LHBbh D, REDEBUNHAFHIIERE L
TWBEHET B, INARE, AR, EHFAE
IZBWT, BEEI HEEL T3 GIGA 27
— VI EORELZ I TELT, Mk E
L7 ES RO LERE B T L, R¥EA
AFELTWS, 2079, 1248 X254
TR DR G Kol L FE 2 LD,
Q7. X0, 2FERPUREIZE TV y MK
FRRIEL Loz DX, BEBUTHRERID 2
V¥ 27 r0FE L, FMHEBERE»IZL L5
K ch2 Z LA EELZLNS, [HHT2
BRIENL L), RLEFIIAfESZEL S
ZEDERELTEZLNG, ZOZLEITDOW
TiX, Q9. BXUQll. OZoftiHETHL
WEINTVWIHNETHH -7z, 27V y MR
Z1EFHLTWS Z LT, BREZRELHL
EWS A KRIFICER S D, F72, BTN
RELSTIHEB I 424, Fiflao S
V4 VADRATHRHHCTH o7, Q7. DFER X
D, 27 vy MEROGARH KRS 1444 T
BiMLTwa0ld, 274 viliges21r5 2
ED%hroTz 2 LBBRL TV 2 AREE D D 2.
Q4. XV, 27vy MERKTOMBITIZE
FHORY I VEHERH L TOWBRAERL N E B
Dotz THFERD [HFoTizd - /) —
MZEL] EWHTEINEELTED, HEHR
VINEROWEREEBRLRTWIEBEZ LR
5. 7z, Q0. ©Zofiz b —ERELHE S LT
Wiz, BEHO 7 7)1tk % PDFIER TH
DiAA, BRHIEHEAE TS 2 HEHRY Y
NN T IORHZRLTVWE LEZ LN
%,

Qll., X1, MEIZBW TR D428,
SHE TV FaREMEH L TEEZTVIZW
EEZTHEY, BRYOEHDEZ TV y MK

HAERKHCE 105 20244

BORBEMEZE L TOEWT Ex3bdo T,
QI2., BXTQI3, MBI EHHINTED,
SHE TV Y PRREFHEALIIWEFZ TV
A, BB L7EDITRLEFDOLLT ST
BErhTws ko> Ths, 7z, ¥EMLTT
—20HFE LT vaelRERHOFEED L
RIILEHHEHLTWE X THoT. &
BHE TV MaREZEATTITEEZ L2V
FHEIZ, 2TV FMEROEAIRMBETE
%, A —F/EHTE 2, o7 7Y TilE
ATLEVEPTE LOAREERD 2, v
LRGP OELRVE EEZEIT TV, ZZ
T, FEHBIHEEAZHEH L TEE 2 ToTw
TR, 27 Vvy MEREEATLEZ LI
HMON—FVEELETWE &) TH 2,

Ql4. X0, BEHL LOHEMEZRTEIL,
MBAZ AT 2 DRV EFZ TV B EAED
Ghrolz. ATV METIZA 7V Yy MR T
ZEFELEOHEMEZHTOBRWEEZEZTW
224 053.3% TH 2D DD, 40.0% IFAREA
THEDOBRVWEEZT:, K+L2 T vy bMEET
1364.6% D3HKEE Z, 25.0% 3% 7V v bk
EEZTz. Q15 XD, WATEE WD FERRII,
SEEL DA RINL TV B4 S 2o T2,
Q16. XV, FENEOMBEOLLT SIZTOW
THZZEIR L 7201, MEAET85.9%, 27 vy
FEET40.0%, FE+Z 7TV oy FEETE2.1% TH
ol A7 Vvy M REZERLI:DIX, T
10.9%, 27 vy FEET60.0%, fK+4X 7 vy
MET45.8% THoT:. X TV y MR EHEH
L CTHE 1T o T S FEDOKEBUITHE AT
D¥HFEDOLRLTIEELETWVWDE Z L2300 5.
27 Vy MnREHAY E L TOHRARLT SS
MO LLTIEFKCIT L, BRZIDIAA
PRI AERT D Z LITERTW L AEEMSH
5,

Q19. XV, MHEBSIXUHK AT vy FHET
X, Lol DIgdnoi&b ) FTRY, ok
WA CEREMEEST 2, EEL LIS ERVIT



HAERKHCE 105 20244F

AT 5, [EHEIOH» HiiEE TR DR L Tt
COA4HBITRLTRELEITZRY, 2T vy
FMETIRE o LA TR IR 2, HER
EZDEHBRVHEATEDEHIT40.0% EEHD o
72, A7V oy MERARIGHREEA & FRIR U CRRER B
BEICERTED, MY WHEE AN T L
CTHHET 2ZEFHOH I TEI NG, 20720,
BLE T 2RO LE LS BL T L L EY 72
WERE BRSO NS, ZORE, oLt
ATEERZHFEST 2, BERE IS5 2HVHEA
T LEBRIFEDSG S Lol tFEZ NS,
D DFER DRI T 2 BB ORIz o
BoTWwWdbEFEZLND.

4—2 RBRESARBIERICNTIER
M1y, EFABAHE Z L olETE, #f
HCHSEIRAEYY:, £ 7 vy MRETIRBSRY
M CEEMR IS R BA L NIz, 3
L D FEBROME D32 5 Tz, U
HEEOREESZWHHIIE S D, JefThf
g% GRYE, 2012, 2015) THERLENTWD XD
17, & o 7HiPH 2 WL S 2 IS IR BHA 0 R
IRDEG S LA E 7D, BEPELEITE
SeMfEs 2R R ICEEI NG, BATUISE OF
U, 2012, 2015) TiERLNATWD KDL, F
ZCEZZHEEHIT IO TRHETE, 27V
MR EZEH T2 2 L CHEESEIE L LM
&R 5, 3FAFITH S AR L, PHfEE
BB3MEDLL, GHRT - K2 EZEFERL TS
LTI DEFMITAIRDPBOND LEZ NS,
B2 X9 ESGREREE BT, AR CRaRE
B, BEFREDINY:, ZERERARE L
W o BT OIERLR 2% WRHH R R TR I
WG D & 5 LEHR O % W H THEERR
Dm R H L NIz, BiRO X D iz, R
F o T2 HEPH %2 KL 3 2 1T IR O 2B R R A3
W RBMEAE LD, 2TV y FRETHELE,
SR B & v o TR B R Z P S 2 B H C4
BRIRDE L TSRS LN, HED X D

2, E2CEZEESMT IO LRETIEAR 7
Vy MEREMFEHT S 2 L TEESRIEL K
DEME %D, M+&2 T vy MEETIE, RREHA
BLOEZT vy FaKORHEERRT & O TR
TH>5.

AFE O IR TIE, MU OB O B
DR EEE R ME L, BRSNS 512
ONTHEEDEIE LD LIRBI NI,
A7Vy MERERLZYBESOHD T2 0EMN
%, Z2EEL ORI EHHLEZ 2 E ST
T F 7, Ryl Tt wiEas, B
HLEIRHELI OB LB S Z R L6
W, INHDZERLHSGHY T2WEZITTZ
EDHEL TTORMIME L, HIFROMEFHEE 2
B Lozt PRENSG, T2, 7VvF—1
HQ19. X, MEIzBWT, 47Vvy MHEX
DH Lo VRO LKD) F T, WEHD
HMOP L&D D ETHDBEL TRl & &L oME
D% olzZ L0 b, FEROBEAEEITEND
DDOLoH) LAGRMDOEERLINTVWD LFE
Zbhsd,

27V y FMRETIE, BHEAR O BN 25 W
EEBHRE L, BRSNS 512oh T
RENRMEL BB Z RSN, &2 TV
v MERIZHIRD & 512, MR R
BEICEN, HOWHD LWEZITEDEL Z
TORMMREG, 2Tk ), 5o EEEE
DH < BEEAER O B[] A3 W I E DR AEL
lzOTIE v tHENsS NG, £, 7vr—
MER QLY. XD, oA TS
5, HEL L ZHZEHmvwitsd d L v EED
W2 Epb, HETLIEEY o Ditd,
HFET 2 L WIHIEEZToTVWRWEEZ LN
5., MBOES L WIHIRHEESISHLTWw a2
HMFBOEBIIEE>TVWEWEEZLNS, X
7V y bEARMEH USE 217 9 B0 55 s 3
Rz ofiREL 0T,

M+ & 7 vy MEETIE, BUEERER O BEAE R
DL L FTEEYRIEN T LIRS Tz,



e 7Tvy MREHHT 22 LT, Biko
X217, BEHVCORMELFSHETWE LE2Z
b,

SHROBEHLE LT, KETHEEL T EH
HBRORER L LTS L $22LT, &
B X X TV y MERORHEERN S Z
EDBTELLEEZTVDS,

27 Vvy MERIISEHFEL EEETFEATR
Fos, BRItEE =BT 2 v b
DL, 27Vvy MKz 1AL TEBLZ
T, WOTHHPBOHFESLEA IV I THEE
TLZENHRETHS, BEETIEIZDOLI X
AV vy bEYAR, FEBE T VY MEREFE
LTW3 X512 blE 2225, 27Vvy MRoD
B3 ZmARBIZEI S HETITVDE LD iTh,
AMREDIERD S S » 032 5. BAEDARTIE
GIGA 7 — VIERUIZ X D, NI R D
BEPL I N1LIBEZ TV Y FRRZHRG LEE
FIOBRBESCIBLEATVWS, ZTHITED,
SHH 2TV y MmRESEALFEE T %L
%, HWEROE CEREH» O 4 7 vy Mk
PHHT 2ENS b ETP/EING, 4
HEBZ 7V y RO RS 2RI & H
TZEHRUED, RETHEMB LTV Yy
MR OR UEL 2 LIFE TS 28RS
D%FTHZLHRYITH 3.

o

PN AN I A AV -3/ ok 5 S X
FARITLDIVEHPL LT,

AIFEIE HARERRFEOWE W LRI X
DR s nlz,

& Xk

FIOLE - FIAZRE (2012). ¥EEM O F N
A4 AL LT iPad - ff - PC O R Lk,
HERR2ZEE am ek 6 (1), 15-34.

FRIELF (2013). 4 v & —7 =4 ZADHIKIZ
X2 -PC- 27 vy MR ORIM

HAERKHCE 105 20244

R, BESRFEE A 7 (2), 261-
279.

FRYEPLE (2015). 2 7 vy FNEMEM - £ T
Vy D7V RRIZER OB, HES
REFamH29(1/2), 1-16.

BRI - RJIE « K%—Z - IIMEFEW - £
JEH (2011, REZHETOLX TV y M
RKOFM & £ DF)R— iPad % AR L
A BESCRRFICB Y 2 EERR— 2
YPa—&X & T2l —3 3 3100), 70-
73.

BEEH T - JUER (2021, ZT7 vy M
BEANIBI L7 v — MiE, B
SH7(1), 65-70.

INR— B - BILEESE - HARSE (2012). ANEERR
HEHZBIT 247V Yy FPPCOBFLEDDHE
TP o BRI O TR, RIEER2T
(5), 103-106.

Eint - EFER (2010). HILFERERY LS
BRI B 1) 5 iPhone D3 A —HJ4E
BERLWERRIZOVWT—, ava—
RA&TTFTalr—vavi8, 4-10.

FBOURERN « DuigiEtsf - MLkt - THE - HE
Hil (2012). £ 7 vy FPCEIERHLT:
R I BT 2 A EETHOE T v
. 27(5), 7-10.

Pam A.Mueller, Daniel M.Oppenheimer.(2014).
The Pen Is Mightier Than the Keyboard:
Advantages of Longhand Over Laptop Note
Taking. Psychol.Sci. 25(6), 1159-1168.

PRRRSEA « RNT&h « BB & bF - BHES -
HERF (2021). BERKRZEIIBT 5 X
7V AT I T ARG — A
REFEDZ TV y PRGN OIERE —.
HAF A H A 25631(3), 81-89.

BARTIE - WEINHE - FEERF - RIEF -
MIRE (2015). /INERTAEEIIB T 2 £
7V MR 2T U TSR LRl
HHAHFZRGRIGE BB Lava—2&



HAERKHCE 105 20244F

1(4), 21-37.

IAHAEL (2019). 2 7 Vv y FRKOFHBIFD
WX DREFE LIREOMHEICHT 20
Br. BERERFAEE FEBEE FEM il
28, 141-149,

TS - PHZE (2020). PR TE
FRHTB T 5 iPad BAIZ X 2REDRD
Meat, PAEREEERLE356(4), 575-579.



HAERKHCE 105 20244

FEHR
REABIZBIDIEYThIvuyIav—yavyOFA
—1FAEIZ BT 2R H R —

Introduction of Monte Carlo Simulation in University Education
—Learning Effect in First Grade—

INER AP, W N, B ey,
fpEs Y, AR WY, BA FAY
Ryosuke OGASAWARA'?, Yuya WATANABE"?, Katsumi SHIMA",
Tadanori ABEY, Toru KIMURAY, Yoshinori SUGIMOTOY
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1) Department of Radiological Sciences, Faculty of Health Sciences, Japan Healthcare University.

2) Hirosaki University School of Health Sciences * Graduate School of Health Sciences
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R ET 2 EF 27, AT, BEREAIRILT 2501 25TH2, T FhrayIalb—
Y3 ¥ a— K PHITS W HEBR A RFHBICGAL, FEYRLWR ST 27:9, 7 r—MEESB
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Abstract

Radiation physics is a fundamental specialized subject that studies the behavior of radiation.
However, since radiation is invisible, many students find it challenging to form a mental image through
textbooks and lectures alone, leading to a sense of difficulty. Therefore, it was considered that the
learning effectiveness could be improved by visualizing radiation. In this study, an experiment using
the Monte Carlo simulation code PHITS, which is one of the methods to visualize radiation, was
introduced into university education. To confirm the learning effectiveness, a questionnaire survey and
multiple regression analysis were conducted. As a result, it was suggested that the understanding of
radiation physics phenomena improved by using PHITS. By incorporating PHITS-based education into
the radiation field, it is believed that students' understanding of radiation physics phenomena will be
enhance, contributing to improved comprehension of other subjects related to radiation physics.

¥F—U—Fi®vFhruyiav—yay, PHITS, ¥yIav—yav#HF
Monte Carlo simulation, PHITS, Simulation Education
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Evaluation of environmental radiation
in central Hokkaido using mobile survey
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ABSTRACT

In order to assess the effects of nuclear power plant accidents and nuclear tests, it is necessary to
measure environmental radiation during normal times. Additionally, there is no detailed data from
environmental surveys in central Hokkaido regarding the effects of the dispersion of radioactive materials
due to the accident at Tokyo Electric Power's Fukushima Daiichi Nuclear Power Plant. Therefore, by
equipping a passenger car with a radiation detector and continuously collecting gamma ray information
from around the road and position information from GPS while driving on the road to be measured,
detailed information on the road can be obtained. A system was implemented to check the distribution
of air absorbed dose rates. As a result, it became clear that there was no impact from the accident at
TEPCO's Fukushima Daiichi Nuclear Power Plant.
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13 fBfR  2016/3/12 BRITERIRR 4.2 4.6 5.8 14.83
14 BEIR  2016/3/12 BEEEREHE 4.5 3.4 5.0 14.17
15 BBIE  2016/3/12 &/IMIMTFEE 6.9 4.7 7.0 19.8
16 fBIR  2016/3/12 BIESEEE 5.7 5.6 7.2 18.76
17 BBIF  2016/3/12 BILBFOHOEIER] 6.5 5.3 6.9 19.01
18 ®E  2016/3/19 HFEHEFH 8.9 7.6 11.5 28.22
19 ®E  2016/3/19 /NVBTEH 6.0 5.0 5.7 18.27
20 BE  2016/3/19 /MEFIERE 7.9 7.4 9.3 24.76
21 %E  2016/3/20 HFEREAS 7.8 7.8 10.0 25.92
22 %E  2016/3/20 SPEBHLANET 8.5 7.4 11.3 27.97
23 #BE  2016/3/20 BNEFENE 6.1 7.0 10.4 24.44
24 #E  2016/3/20 HrEAEMEMEE 7.8 6.5 8.4 22.46
25 %L 2016/3/19 BERESREALET 8.1 6.3 7.6 21.51
26 T 2016/3/20 $HEB_tzTE 7.9 7.1 8.8 23.35
27 HBE  2016/3/20 HEBEITH 7.8 7.7 8.7 24.33
28 #®E  2016/3/20 SCEHBEFSTRRIET 8.7 7.6 10.2 26.3
29 #E 2016/3/19 HEEBEFEET 8.3 7.3 9.6 25.1
30 BE  2016/3/19 FEPEPEMAE 10.3 7.3 9.7 27.75
19 6.6 6.1 8.2 21.3
4 R U HEEIEZEND. RITLEINLOH

201549 H20H 2> 5108 3 HIZAT o Tz RAE
T —_AUTB 22K EHEIL, 199445 A
2> 519964F 1 IR & 237 o 7 A5 R (FHS
TEBMEZ0FETTITo72) LT 2 L,
4939, 4 nGy/h 125 L T21. 3 nGy/h & {Eu it
mETDHo Tz (F2), AMEEHE Ge } 8
HiRHE L Nal (TD) Yy Fr—vavyaxy
o X =2 OREROENSR, HHAFEO®E
3H 225, SRIOETY — A FERTIIEER
FEMOBILVWEEZ LN,

RIFZEDRF T HERZ OFHfi s TE T
WHEIZH B, ZoWIEIC X BiEEE, BEHRO
B v v M IT X HREIY LR, T RO

WIZ X B, HIRIC X 20 < fRoEER
P & D AT B, EIEEEEOIRITL D

ZIIEEELTR20%TH 2 L

ML TW 3,

% 7, LR ©F1329 nGy/h, HAR D
¥91349nGy/h TH 5. ZoOfizd, v 7RI
O F9139. 6 nGy/h 12%f L T6.6 nGy/h, kY
v 5 RH D917, 4 nGy/h 125+ L T6. InGy/
h, &V Y 5400 F¥1312.4nGy/h 12K L T
8.2nGy/h TH o7z, TDZ E» L, AT,
EEFRAHEROMBITVWEEZ LT,

5 &

Nal (T]) ¥ FVrv—yYa AR paRX—
ZITX BT —_ARERMEIZBVT, K
FHRROMIMIBM S N2 o7, XoT, J
WEEERIT B 2 W E DRSS 7 O5%E
B E0) 7 1 AN S Ao (WA
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&2 AIRE BME Ge FEMKMRHEE BV ERAERR (RAREUE, 1997)

. - i U-seri?s Th-serfes K-49 Eﬁ&ﬂyﬁi

(nGyh™) (nGyh™) (nGyh™) (nGyh™)

1 A¥ 199547H EH 13.1 29.8 14.0 57.8
2 BR 1995478 ALR(FHEX) 15.8 28.9 10.5 56.1
3 A 1995478 MIR(AtR) 15.8 27.2 13.1 56.1
4 TR 19944118 HE(EKX) 6.1 16.6 22.8 44.7
5 AR 1995478 iR(BRX) 7.9 26.3 13.1 47.3
6 AR 1995478 iRER) 19.3 32.4 12.3 63.9
7 BB 199641F %A 7.0 7.9 9.6 24.5
8 JBIR 1994458 FEEEER 10.5 22.8 8.8 42.0
9 PBIR 1994458 i 15.8 13.1 7.0 35.9
10 BBIR 1994488 K& 6.1 8.8 12.3 27.2
11 fBiE 1994458 EF(EFEILEXT) 15.8 10.5 8.8 34.2
12 BBIE 1994458 =@ 7.0 27.2 10.5 44,7
13 BBk 1994488 =3I 7.0 7.0 7.9 22.8
14 BBIR 19954483 BE 5.3 9.6 8.8 24.5
15 fBiR 1995478 E/IMR 6.1 17.5 5.3 30.7
16 fBix 1995448 EE 4.4 9.6 7.9 21.9
17  BBiR 1995458 =3 5.3 11.4 10.5 26.3
18  #BE& 19944118 &F 9.6 19.3 18.4 47.3
19 #BE 19944118 /u8 5.3 12.3 8.8 27.2
20 ®E  199587H /MERE 21.9 26.3 12.3 60.4
21 #%E 1994&F118 H 13.1 24.5 21.0 57.8
22 #%E  1994F118 #i 7.0 15.8 19.3 42.0
23 #%E 1994F118 &N 7.0 15.8 12.3 35.0
24 & 1994488 EN®R 7.0 8.8 13.1 28.9
25 f&E 1994485 EH# 10.5 14.9 14.9 40.3
26 & 1994858 —t73 7.0 17.5 11.4 35.9
27 & 1994488 BR 6.1 12.3 14.0 32.4
28 & 1994488 =r%5I 4.4 8.8 13.1 26.3
29  fBE 1995488 FE 12.3 22.8 17.5 52.6
30 & 1995488 BN 7.0 14.9 12.3 34.2
F19 9.6 17.4 12.4 39.4

o BB v RE, fRIEEE, 32% 3 5 p. 295-

RRFROBITIZHT Y, HRERERFEIIR
HEHEWIEA, AR R A BB LT IG
ANTRBFEHORERL 7.

S Xk

W EA, MH MR, A (2017).
KURUMA- II % W 723473 — <A JIE 12
& 2 B H A T O RIRBESVERLRE D 22 [ =
LM, HAREF DRSS, Vol
16, No. 2, p63-80.

A (2017). GPS BB BN K H B >
ATk, BRFRE13T (9), 622-625,
EM, FHERS, whEpdiR, \EB—, %A

i (1997). BHEEFA L 7LifEITB T 3

304.

fEH—3 (2007). JGifEESLE LML IZ 30
3 BRET UM RETIAD04E D48, AT
57, 1-14.

MIHIERE, HE—HE, FYERE, KREEEZ, S0
FIRE, FRXEFR (2016). EfTH—xA 12
X 2 BRETHURER VoV 0 3, AR{E L,
51 (1), 27-40.

IR TSR (2014). HEEDE BB 7 D%
TERATHEHCCH S N U E o AT &
##, RADIOISOTOPES, 63, 299-316.

L FH O, A AR, A —, T EE
(2009). Nal (TI) ¥yvFr—vyav X
K7 bu X=X OIMERFNE L £ DFHIE,
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116, OYO.
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EE

[B8]) (EFECERE L FAEAIGOREFICE S 4 EIFE M MR 2H2 2 2B L L7T2021
A o 20224F D FEFEHAINGE 0BG HIAEIIATSE & L C20234E87 A2 4E 2 it izt o w2 EZiEL, 5o
DIRIN % LLlss s U 7z,

[53E]) 2241974 (BahmIEHI1.4%) 12, EilL HlREMEEZH WL v 74 viREZT - 12,
HWZERIZ CES-D &L ,16 mbl k% [WOo8] & U7 SHERE, 77 ARIERRE (AIS), 7
AT7AZLNVIEB & LTz, iTI2iE, oY A5 4 v 2RSS 2 VT,

[ER] &5 oBOEIA1345.2% TH D , 20224 L L LA RICIE T LT Wiz, 5o LB 2 3%
THRTFIE (AL W, RROEEWIEW, HIADA VAL W] Tholz, [RIR] 1I2o0T,
AIS £ CES—D ¢t orllgz A5 &, CES—D=8.1+1.9x AISHHETH o 7.

[ZR] AISi22oWT, [AIS fSE24 HTHIUTE S OFITHY T 2] & v AHRIE2021 - 20224F &
AETH Y, R CHEREYTIETH D Z EAIVRES T,

Abstract

Objective: This study aimed to gain insights for health guidance conducive to a healthy and
meaningful student life. It was a continuous cross — sectional study of epidemiological surveys conducted
in 2021 and 2022, with similar surveys conducted on freshmen in 2023 to compare and analyze
depression levels.

Method: An anonymous, self —administered online survey was conducted with 197 students, achieving
a 91.4% effective response rate. The Center for Epidemiologic Studies Depression Scale (CES—D) was
used as the dependent variable, with scores 16 on more classified as the "high depression group." The
explanatory variables were the Athens Insomnia Scale (AIS) and 11 lifestyle items. Logistic regression
analysis and other methods were used for analysis.

Results: The proportion in the high depression group was 45. 2%, significantly lower compared to
2022. The main factors associated with depression were "high worry, high suspicion of insomnia, and
high daily stress." Regarding insomnia, the regression analysis with the AIS and CES—D showed a
formula: CES—D = 8.1 + 1.9 X AIS score.

Discussion: The finding that "an AIS score of 4 corresponds to the high depression group" was
consistent with 2021 and 2022, suggesting its simplicity and applicability.

¥—9—F :1CES—D, 52, P7FRFERE , KF4 , BKHR
CES—D, Depressive, Athens Insomnia Scale, university student, cross—sectional study
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ao FMiE, REEDRA Y Z VANV RIT
fitkx 5.2 2 EREGHERFETDH o7z (BN
5,2020) .2021 4FB X F20224ED [H o LB

%‘&J IonWToiE GEHES , 2021, 2022)

%, FEBOFAD S o [1ichH 5 [F4R
99%J®ﬁm%% L, FiADIT4T7AEA4
NOBEZERL TV,

—HT,2023 4E1%, FiHlauF v AR EG
SEEHARIERIZITHRITLTW S D DD, —its
ZBWTC, au AR E LTz b0 LRA S 1,
FATUHOEIZE AR A VALR D DOH 5, Z
O LTATROZR, Hlan F v 4 VARG
FEGRAT IR D AETEZAL L [FkRIT, FAD X v Z v
NNVANTKRE LB e 52 2A[RESE Z b
5.

ZZTCARMETIE, KA haorkRizk
JRETHREERFAEEOEIUTENS
RERREIIm T M EZ/ 2 L HE L
T, 2021 4F, 2022 4 , 2023 4E OFERTISE 2 & &

T L 72 e RO T 5 2 A L 7z,

ﬁﬁnf , 1) HiIAZAED D > 0BIRDHE
BrititL, 2) iIAFED S o LHET 5K
FIZOoWTHM T Z LT HWE LT:.

0. 5&
1. AEPM - JFRk - Hi&
2023 4 10 H IR IEEE R RFZ O A&

197 Z 2 N FITRLL Hit N0 % v 7 4 Vil#E
ZiTo 7z UL 180 4 (91.4%) TH - 7z,

2. AEEHE

< EREME S BHH (MR, 4EHE, FTE AL
B, AR

+ 92 (CES—D : Center for Epidemiologic
Studies Depression Scale) R H A 35 i
205HH (&5 ,1985)

« 7 7 2 ARIRKRE (AIS : Athens Insomnia
Scale) HAGER 8 HH (OKAJIMA, L.,

etal., 2013)

cIATRAEANVITEHHE (AR EE,
HIEREREE Z &, FA (2000) =d Lz
FHEH R LT2)

3. Birh&E

CES—D Z HIWER, Mo ZIHHPEYK
LT METICIZENZERTH 5 CES-D D
FIZITRIBO L 168 24 (BEIEIEH 93. 3%,
B 31 4, &KME1374) TR,

CES—D 182316 siRiii % &5 off] |, 16
MU EE [H5 o) LEEmicERL, BE
BIAHTCIE x 2 #i5E (Bonferroni 12T p fi %
), SRR TR YR T 4 v 7 [AIGES
M (BRI AW CEE MG L7,
B - [AIF OME 121X Spearman D IEALFH B 4T
ZHWT:.

4. fRIBMERE

HEOFEMIZHIZY, NEFEITIZ1) R
ML, NRIZHTZDBEABEES R
5ZLiI3ENZ L, 2) AEICLoTEL N
T = RIS ER LWz L, 3)
BEAOBM « RSB X D, FREEH D Z &
FHE 2 L A PSR R DS & ORI
THHIL, FELZEIGREL®RBE L. R
HHEOEHEZ D o THRIZHELIZD D E L
7. AWFEIE HARBEBER A mHEER XD KR &
BTITo 7z ORKEFH T 1 R04—03).

m #R

1. EXBMH-CES-D0ooH(FR1,R1—-2)
F1I2HEHAREMEE CES—D 04 %R L.
B 31 £ (18.5%), KM% 137 4 (81.5%)
ThoTz. FHERIZ18.6 £ 0.5 TH - 72,
CES-D #Ri2 &, &K THfEi+ SD 1% 17.9
+10.6, =9 OMEEMF X764 (45.2%) TH o
72, B ORI RIT oW T 2021 4E , 2022 4E
LHBELT:E 25,2022 4E & HUBE L 2023 4E 13



&

ARICEYRMEr o T2 (1

x1. EXEM - CES-D 0o

—2).

n(%)

EXREE

21 168 (100.
B 31 (18.5
=g 137 (81.5
FFEE £ SD 18.6+0.5
CES-D
SEH5{E £ SD 17.9+10.6
HRfE 15
=B 12
A 57
B/ME 2
[SieRel: 6 (45.2

0)
)
)

)

CES-D: Center for Epidemiologic Studies Depression Scale

5 DB 1 CES-D16m LU E
CES-DERdn =168DFERTH 3.,

x2. REERRAZ
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=1-2. BOOBOBYEICETI201FE,
2022 F £ D LB
AEF n [Sielet: p
2021 251 131 (52.2)
2022 313 182 (58.1) 0.03
2023 168 76 (45.2) b

b 1 VS 20224 (x?1&7E, BonferronidF%(C
MEAZEICRIBAH B T-HEEICK

(%) FBEDH%ZERLI.

T pla%#HE)

DARENERLE D HENH .

2. 521 E T HEF DR (BEEMT) (R2)

#2

22D ETATAZANVE D Z/RL

7o, MESOE] LHERLT: [ o] OFf
DRD LN HB X, OEFIR
B, QHZ20DX MV R, @OFKET, @k
B, GWA, OFIRD 6 HEH RS Tz,

ﬂ& LT%‘/U\

FAZED CES-D E5A 7RI A EDBEE

[:9oRe¥:td (S Re)
92 (100.0) 76 (100.0) D

EERIRRE Bu 76 (82.6) 4 (45.3) a
il 12 (13.0) 9 (38.7) a <0.01
BOAW 4 (4.3) 12 (16.0) a

BZADR L X YA 36 (39.1) 0(13.2) a
=il 46 (50.0) 8 (36.8) <0.01
EAN 10 (10.9) 8 (50.0) a

SEH EEMEESE: ] 72 (78.3) 54 (71.1)
E2~5[E] 20 (21.7) 17 (22.4) 0.04
BEEIA - 0 (0.0) 5 (6.6)

FHREIVEE HESH M E 61 (66.3) 36 (47.4) a
B1~48 18 (19.6) 22 (28.9) <0.05
1FEAERB~NARWL 13 (14.1) 18 (23.7)

RENT VR E25 57 (62.0) 40 (52.6) 0.22
EZ I 35 (38.0) 36 (47.4)

14 A UNESURIY B 66 (71.7) 22 (28.9) a
N 26 (28.3) 45 (59.2) a <001
YNEUE 4N 0 (0.0) 9 (11.8)

S H5 81 (89.0) 64 (85.3)
EbnEHWAANL 0 (0.0) 0 (0.0) 0.47
I 10 (11.0) 11 (14.7)

EREBI~ DS Hh) 22 (24.4) 17 (22.7) 0.78
7L 68 (75.6) 58 (77.3)

REOCEL LAZ S 40 (43.5) 24 (32.0)
LiE 41 (44.6) 35 (46.7) 0.16
ELw 11 (12.0) 16 (21.3)

TINA b LTuhAan 12 (13.0) 11 (14.5) 0.79
LTWw3 80 (87.0) 65 (85.5)

ENi fEEEE 51 (56.7) 14 (18.4) a
BEREREE 17 (18.9) 17 (22.4) <0.01
TAREE 22 (24.4) 45 (59.2) a

a 1 VSIES D8 (y*R%E, Bonferronid i3I T p fE% FHE)

AAEBICRIBEL H B FHEBICLY

(%) IEEM% %R LT-.

AN R BBEND B,
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3. IDICHETIEERTF 0T (L EMRIT) (R3)
#3124 D S DI T 2 EE LR T O
MragReE R U7, FEZERNLELT, [HTS
DA VA [MiAH] [RIR] O 3 HF 2% S
ni:.

%x3. REEERAZFAZED CES-D &
SATRIANEOHEE (LT EMIT)
9% IEMEXH

ER% hy bF7 v Xtk THRME  ER{E
BZADZA LR (B n/EB/% W) 2.1 11 3.9
T (Drn/EB/Z ) 4.7 2.2 10.0
AR (R Rt/ B TIREE/ FIREY) 2.4 1.5 3.9

AP 27 4y 7ERHHT (BEEINE, BEEH 45 - Fin)
FAEBICKIED B > B A, RIBEERI LT

4, S5OLFELEOEE (K1)

Bl1i1ZCES-Df3f L AISHE &%
AU Tz, AHEIRENE 0,54 (95%1EHAIX M : 0. 42
—0.64) TH oz, WREMRBIZAHEAKLEL %
K THRTH o7z, BJEiE, CES-D =8.1
+1.9 X AISTHETH - 72,

B 1. CES—AD & AIS £ % (£1F, n=168)

=0.54 (Snearmanwllﬂ*ﬁﬁﬂﬁﬁ)
CES D=81+19 x

50

CES-D

0 5 10 15 20
75 A TRRE

V. ER

B O ORI RIT, 2022 4E L B L BRI
T LTWTz.45.2% & W) B4 RIIRTZ I
i) ALDOEMHIZH 2 LIZVWZ 2 HDD, H
BMaa v A v ARBGIRETITH & R LIk 4
WWREERICH D E Wz 2, BEHERD 1HE
Z [HZ20A VA [AH] [RIR] 7 &%
2021 4F, 2022 4E LA TH - 7 GEIE S |, 2021 ;
2022).

2022 4E & el U 72K o |, 2023 4FE O R T
ZLE LT [HRBIUHE] LR D LN
722 EHD 5, PREIEEIZ 2 o F N X
D, WO oL DHEIED LTV (FkR
5,2010) .2022 £ 0 TIZHE 5 HY E#I &
RIS 2HE L, K5 o8 46.2%, "I D
BE35.7T%TH o 7zDITXF L, 2023 4F 13K D o
F£66.3%, MmO Of47.4% LML I L
TW3, auFfizsnT, %L O%4gED, 4
) X5 O HERRLOEBL T E LT 5
TLrWmE LTS (UhEE - Filk,2022), B
B 2R3 2 & T2 25, 2022 SFOHFTA
Ax, RFEAFDIHTIOL #aaFick s HM
WL LTHEBTEILTW 72012, KFEA
ZPBED BT ALBRLT, ZORMPEL
THELRICHEEBISEE %S Twiz—7
T, 2023 AEDFAFAEE, RFEAZEDHIIZaD
FHLEHEWAETE Y Z2IRTHM 2D - 72
bDEEZLND, ZD1:®, 2023 FDHET
%, X DB ICHIAEEIEEOMEIFEO b
XL oevREELIE Z LD,

SRRt 7 &, MBI U 7o BRI
2022 FEFHE LM TH o 72 LA L, 2022 4¢
AT, RIRI D OR 33,2 &b & < KA ]
DORIZ2.6ETH o7z, —FH T 2023 4EFH
FIZBOWTIZ [MHA] D OR 34,7 EdE L,
[AHE] @ ORI1Z20224F & D IR LTz,

B DR S AL 7 E R L LT, BRI
FEkicy 72 —aaFRRE LD, aaFHl
BIOATEIES &, BIRRN b UGEES hiz7z®
2, FHAEOW D DI BB MET L 72 W R
WrEz s,

7z, Blowfetk s LT, RFETIE A4
ODWAEZHEH > TEVWiRWwWi:®d, o l%
MEtd 2 Z LR CH 228, T7 X —anF
AL 2 D, ARG A3 U 7z, &
HWIRIA & &b wilifosfn a8z e, A
EEIDIEL Lo T L X o TeHH b —BeHnE
VARNVTIERESRTWS, Z) Lol
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Sy, WY 7 20 —=7 v LTV Z &2,
ZHD S OO TRz MRS LTS LT
HEZEWZ 5.

BIE DR S 3L L 7223, RIRD A v i
2.4 THY, aurMLAMKIZI DOHEELY
A7WRFTHB, 1, [AIS BEH»4HETH
AWEE ) OBHITHYE T 2] LwHHIRE, Th
FTLABIC—-EHLTRENTED, 5% b %
g8 %175 ECliBicfiz 248ECTh 2 L v
Z5.

AW G E BRI EH N L, RFEME
DHBFERME LN T WD EHER S NS, JHfE
RN 7 — 212k D, 5 ooFE % EERIC
DVWT—HLZAA»ELATWS, 5%, X
SHEIRLLDL, as—bTF—42 %A L
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Eg

AR, BECHRBLREEE P HERT 2 0 ORMEIRE IR T oM EHE 2 Z L2 HBE L,
20214EFE > 5 20234E 12 51 T D FE RIS 2 & 12, FTARAEDORIRDHUR & BEE R % Figthg
U, PMEERR K AEA1T84 (BRIEE2R8.8%, HIk324, ik146%) Zxtgizxr v o4
VIREERFEML, 7 7 ARIRRE (AIS) % - W CARIRRIL % 3l L 72, AIS RIHH OB S ik A5 &,
BiFRIE [HHolRR (92.7%) ), [TRERRROFEE (75.8%) ], [HEROE~OHEE (59.6%) ]
DIEIZE K, 20224 A £ A OER TH - 2. HMEARFITOFER, HEDA VR, HKENT VA
DORRE, BFEOFFL S, ¥ EZ2EUANOATEOM O FHE, MMERSARIREEH L TWs Z E2HL
P ot F1:, ZERITOFRR, 7V NA N EROFEIRRIZE 2 2B IZonTIiE, AR
BROZIZE > T, ZDHEIE DD UReMIRE S i,

Abstract

This study compared the current status of insomnia and related factors among new students based
on a consecutive cross — sectional study from 2021 to 2023, with the aim of gaining knowledge useful
for health guidance to achieve a healthy and meaningful student life. An online survey was conducted
among 178 new students (98.8% valid response rate, 32 males and 146 females) at a university of health
sciences, and their insomnia status was assessed using the Athens Insomnia Scale (AIS).The distribution
of scores for each AIS item showed that the prevalence of complaints was 'daytime sleepiness (92.7%)',
‘total sleep time satisfaction (75 .8%) and satisfaction with sleep quality (59.6%), in that order, showing
a similar trend to the 2022 survey. The results of the univariate analysis revealed that daily stress, lack
of nutritional balance, life difficulties, difficulty in balancing between schoolwork and personal life, and
loneliness were associated with insomnia. The results of multivariate analysis also suggested that the
effect of having or not having a part — time job on insomnia may change with changes in the social
environment.

F—T— K07 ARME , RIR, K , ST

Athens Insomnia Scale, Insomnia, university student, cross — sectional study
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64, IKHTT7KR 47T 32 THY, FHIE+
SRR A S L Tu v, 3561, P
B 5 (2023) 1T KREFHAFA DK 65% 3K
MEZHZ TV EHE LTV, HERIZOS
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W6 ,2010) 1T EERIZTD, ZabDIR
DIEFEBTE LWV,

EHELIZIOLERELD £1T,2021 48
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TRRREBL 7 SR (2000) OfEREATEEE
T LITEHDMER L)

« H A §E IR Short—form UCLA I it j& R &
(3 3k 105HH (ARIMOTO A &TAKADA
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FEHOREHN 2D o THFRICFAIEL: DD E L
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EXE
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AIS
FH{E £ SD 5.0+3.4
R RfE 4
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TER% L 72 (40.4)
TRZEWH V) 36 (20.2)
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AIS : 7T AEERE (Athens Insomnia Scale)
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TERZE WD Y 36 (20.2) 83 (25.1) 79 (30.3) <0.05
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p @ 8T (Bonferronii:|Z T p E% FAE)
AIS : 77 REERE (Athens Insomnia Scale)

TER7A L ¢ AISTER0-3
THREELH Y @ AISTER4-51
TERH Y T AISIER6RUE
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%3. AIS LR A ILEDEE n(%) °
72 (100.0) 36 (100.0) 70 (100.0) p
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RAZGELERALAL 4 (5.6) 4(11.1) 17(243)  a 0.01
gty 13 (19.7) 5(16.1) 25(37.9) a 0.04
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Current Status of Maintenance Cardiac Rehabilitation
in Hokkaido —survey by questionnaire—

AT FR
Kazuo KONDO

HARBER RS (REERFEL UNCY T — av SR HSRS IR
Division of Physical Therapy course, Department of Rehabilitation,

Faculty of Health Sciences, Japan Healthcare University.

EE

RHENZE T, AWHER O OKMEFER ) AN ) F— 3 YROJRH O H 2 BEFMER 0 ) N
BT 2RI NEY) F—v a YOERN, BEHEIY A NEY 77— a VB (B NFED ToO¥ER
BREOZIANRNZHET 2 E2HNIZ, 77— ilEE2 B I X ol 77— FENERIG,
DY NFERED344.9% (40/89) , ] U NI 2343.5% (27/62) TH o7z, LY NFFHDIRKI NE YD 7
— ¥ 3 VHERKILT2.5% (29/40) TH D , WEBEHE ORI ANTITE o TV 3[E ) NEHIE33. 3% (3
/2T) THoTze BI)NFHIZBCTOMVEREE X Z T ANMEOEZHBEIL, DRMERE ) NEY
TF—¥a YORMBREEOHGKHEZ Z L TH Y, 5%, M FHEDEMIL I o, FRINE) T
—Ya ik, REMARI OB S TV Z L0, SREBNELED 2 TRIBETH L LEE 2 5,

Abstract

The purpose of this study was to investigate the status of outpatient rehabilitation in hospital (OPR)
and cardiac rehabilitation in convalescent rehabilitation ward (CRW) in Hokkaido. The survey by
questionnaire collection rate was 44.9% (40/89) for OPR and 43.5% (29/40) for CRW. Implementation
rate of OPR was72.5% (29/40). Implementation rate of cardiac rehabilitation in CRW was 33.3% (3/27).
The main reason for the low acceptance of cardiac patients in CRW was the difficulty in obtaining
facility standards for cardiac rehabilitation. In the future, it is hoped that facility standards will be
relaxed for CRW. Although OPR implementation rates were high, participation rates are expected to be

low. We need to devise ways to increase the participation rate of the OPR.

F—T—FURE, ORNERBINCY F—vay, SRINEYF—vay, EEHI ALY F— 3 VR
Hokkaido,cardiac rehabilitation, outpatient rehabilitation , convalescent rehabilitation ward
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Validity of Kinovea program in measuring joint angles
during standing up motion: Focusing on the distance
between the camera and the subject

MNEEMY, HAERY, AW RED
Masakazu MURAKAMI »’, Kenta KIYOMOTO ’, Hiroshi GODA !’

1) HARBE R AR ER S UNC) F— 2> 220 MR ksi i
1)Division of Occupational Therapy course, Department of Rehabilitation, Faculty of Health Sciences, Japan Healthcare University.

B

ARWF5E D H TR O ZRICEMEMHT Y 7  TdH 2 Kinovea & F\W 7230 5 b3 ) By o B i B
FIZBWT, WEBZEIDLT WY AT LHEROFHZHLLIZTZZETH S,
Bk

b AT EWMEAROEREEZ 3~ 7m & LT, KB, BB, BBEMNOME % Kinovea B X U
Frame-Dias VIZTFHAIL 72, L 7:AEF— 2 % 7 v — 24 T L IZk H & % Pearson OFERAHEREL
FHOWTET—2OMHB%ZRD Tz, Inz T, Bland-Altman 271z & 1) #8328 OFEFEL PR 2 W L 72,
R

AT OEEER X A IZB W T, Kinovea & Frame-Dias VOMIEMIZ 1T L HEABRZ D 72,
MAEDORPHA RO /NS o Tz DT RBIH 235 m, B2 4m, HFBER3m THholz, 4m iZET
O JECRIERETRDO U5 7205, FOMOFFEHCIX&TOME CRIERETRD T,
ER

Vb EBRDEMWEIC BT 2 BHiAERIETIE, AT LHERONY4mIZT5 I L TERESZDL
{TE23—F, 6mUUETIFEENKS R REMEIRBS s,

Objective

The purpose of this study was to clarify the distance between the camera and the subject with the
smallest measurement error in the joint angle measurement of the standing up motion using Kinovea, a
free two-dimensional motion analysis software.
Methods

The angles of the hip joint, knee joint, and pelvic tilt were measured with Kinovea and Frame-Dias
V at a camera-subject distance of 3 to 7 meters. The measured angular data were compared frame by
frame, and the correlation of the data was determined using Pearson's product-moment correlation
coefficient. In addition, Bland-Altman analysis was used to determine the type and extent of errors.
Results

Significant correlations were found between Kinovea and Frame-Dias V data for all distances and
angles. The smallest ranges of error were found at 5 m for the hip joint, 4 m for the knee joint, and 3
m for the pelvic tilt. 4 m showed no fixation error for all angles, but all other distances showed fixation
error for all angles.
Discussion

In the measurement of joint angles in standing up motion, 4 m between the camera and the subject
reduced the error, while 6 m or more may increase the error.

*—9— F : Bi/EENT, Kinovea, .%H 123D Bk

Motion analysis, Kinovea, standing up motion
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A ERE, LRIBBBRR, LREBBE®RE L.
DASZOHIIEFI00cm TH D, WHELEHXS DR
EHREE3m THDE. ImAAICHATERSS, &
R7m O THRE L.

RS 2 X 1IRS. $RE I ZE Mo



B, KEiF, KEESMU B, kaihse ik
(Anterior Superior Iliac Spine : L, ASIS),
k1155 (Posterior Superior Iliac Spine @ B4
T, PSIS) @ 5 »ftic<—24 —%0iff L 72,
BIETG R e THRgE Rk &, 2008) 12HID,
RYAR=YN o/ ARV NE R VA= QT T o - 2N S ATV
o, JEE DS FRBEE AR LKL XD
SLL7e 2ofk, Mromsidd2em TH
D, SRR Hs A T HE I AT HE 7o FEPH CFR I
I XMLz, NEFITFBALLLDE I
DY, FRIENIALE %2 FTO—HOEEE 1[4
faRL, ZOoKTZ 2RO DV THg L7z, #x
FAITEWHIRo DV JVC 7 v v v R GZ-
E265, Bk R0 % 92~168 iz, M5
F£1920 x 1080) 2 B2 Wz, A RXTDT v —
AV — bZ 30fps IZERE L 72,

= RITCENVEMHT 121X Frame-Dias V. (kx4
#:DKH) W7, v 7V v 7RI %E
IWt5e (NE5, 2023) &IAEEIZ 30Hz & L7z,
DV D & 134T O BBk CHRE 23500 & 7o
72 BRIT A — A EERE e I NI E 2
B3EL, 2OE313100cm THho7: . 285D
DV OREME I, 183z % Rm (&
5) 2oz 20ELE L, ZOAED L HHR
FHaFIT30°HTHITH D 1 HD DV ZiE L
2. 2%, 2RO A7 IRGHEOLME &
ZERMG ICEGE LTz, BRER, EMERIT S O
DV Ta&TO<— A — R TE 25 Z L 2R
L7z, B B L Oz v T 2 B ol g
ZREIL T2,

4. DV L #HBEDBERSEG

Wit DAL & 72 o T2 BRI DV o ifE kT4
TOI7 Y R=—27ZiiffLTc~—2 —2s BT
2D MIZ3mThoTz., TV F=—
21 L= — 0 —% B TS 2 2 & HHER
L5351 mZAI12 DV 28k 2 6@ S 7z
., EEEX7Tm Thotz, BB, DV &
WEOHEMIZ3m, 4m, 5m, 6m, 7miZ

HAERKHCE 105 20244

BOE L, AU CEIEz iR LTk,

5. BHEONLIE

W LB X T YAV T — XD F F8—
V> avara—4& (ASUS # 8 ROG Strix
G15, fi#45EE 1920 X 1080) 1IZHLDiAA, b E
230 ByVEBARG 2> & #f 1L L AL £ T O By 12 M4
L 7:. #fk L 7: B % Kinovea & Frame-Dias
VENEADY 7 vV =7 THET LTz, &8,
Kinovea TIZJIRIAI 22 & #iie L 72 Bl D A % fif
F L, Frame-Dias V TIX &R 3B X 8 30° Hij
PIRALCY o AONA T TR ) A O A Al 1) 7% I A
F L7z Kinovea D X —Y 2 »130.8.15 TH o
7z.

6. Kinovea 5 & U Frame-Dias VI 51T 3

BEAEOEMHEE

K TIE T ¥ F~—2 O LT OBE»K &
{, VYXDDBHDE TR I WEIES
X CKIEF OB T — % 2 LA E 2 EH S
2 B & BB o Jmth A 2R L7z, Iz
TRRE LToFBROMERAE L RH LI, &
% D RHE ASIS & PSIS D FEFE 7 — & % H W
THHET2 (WES, 2023) 23, fhoHEHEAL
IZHART T v K< — 7 [HOFEBEIE W & D K
23D 5. DV L PIRE O EL T 213 L
Kinovea [ _E D < — 2 — [ O FEEEIZE L & 5
L6, bILLHEFEOTay POTATDH
BAfiAEIT RS BT 2R H 2 LE 2
72729, AWFFEOMWEHHITEML 72, M k&
D, AW TR, MBI, SRR 3
SDOHFIZOWTHE LTz,

Kinovea 12351} % % B 4 B o HLHY I SeA T
g8 (N k- 384, 2022) (W k6, 2023) &[H
MOTHETIT R o7z, %36, Kinovea TOMEMNT
i, Kinovea O¥EREERD H 2HE 1 BT -
7z,

Frame-Dias VIZB I 2T — X DHRHT
X, 3RXILDLT Ik 52X ¥ ) Tv—vav
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ZHEML 7R, KK 8o U 7z EhE & 30°
B 22 &8s U 7 BhiE 2 eI AL, %=
N Z T Kinovea L [AEED b i D~ — 4 —
fLEZ LS L D B h R T — 2 L LT T
VAARXL, FERMEIT XD FEEBEICEH LM
HiAEErREH L. B, ZOBIBELLR
PRk o B)E 1% Kinovea TO M ERHITH W
7:EyE L A —DB)ETH D, 30° 55 2 5 s
U 7o B3 5K 22 & s L 7c B & [A]— 1T
OB T DH 5. % A ORI 71T FLATH5E O
betEAR, 2022) (W RS, 2023) LABEE LTz,

7. KREHERT

&% BHBE R 12 Kinovea & Frame-Dias V %
NENTHRBEINMET L ET7Vv—LTL
IZXFEL & ¥, Pearson OFERMHBMREE R D 72,

X1z Kinovea TH b N7z A F — & &
Frame-Dias VCHELNT:HE T — X DiRED
fiE ) % {848 3 % 72 &, Bland-Altman 44712 C
[ i & IR A MERR L 72, WEIERR 21T,
Frame-Dias V T 5 1172 1 £ 2> & Kinovea T
BonlAAEZ7Vv—LZEIZWEL, 17
LV — LHAL T (DIFF) 5l L7z o b i,
FOTFT—RITHLTCOZREAEL L1 T
D t B ZITW, 2D 95% 5§ X i (Confidence
Interval ; CI) ZHHHL7:.95% CI 250 &
GEITBEERES L L, 0 2FFLVWEAIR
BEERZED D 5 LHIWT L7z, HhERZEE, ¢
JEZ# % Frame-Dias V TEOLIT:AE»L
Kinovea TR OLMNT:AEL 7 v — L T LITHEA
L 7zfi (DIFF), M3.Z ¥ % Frame-Dias V T
B oA L Kinovea THLNTAED 7
V—&a 2L o¥EHE (MEAN) & L 7:E R
ST THREY L7z, AR TREUFHAERR S 1Lz
By, B E QRN X o TREIZ—E D
MAHBELTWLZ LTI, [
Bl H 2 LB L7, BRI EETE
Do TG EITIE, BRI 0w LT L 72,
72, TNFOMAEIZBWT Bland-Altman

plot % EB U A4 #Y 12 3R 22 o #2 B o 1) % 488
B35 LA, BREOFAHPM (limits of
agreement ; LOA) %#&1H L7z,

4T DR FHENT 12 1% SPSS 26 (IBM #1:54)
ZHW, fBHRES %RIMEEREL LT,

HR
1. Kinovea & Frame-Dias V O HI5E{E & 18RS

#£1  RIEEIC BT B Kinovea & Frame-Dias V @il

EEDEE
3m 4m 5m 6m 7m
JBe [ i .998#* 987+ 992+ .951%% 894+
AHBERE  TRBIER .974%* 1994+ .985%* .989** 977**

BAER  .986% 957 963**  979%k  gglHx
Pearson OFERIBIREL, **P<.01

Kinovea & Frame-Dias V o {lll % fifi » #H B4
PRICAT.Im~TmOKHERHITET 2
J& BE 57 S i o S ¥F {E 1% Kinovea Tl 89.4° ~
97.4°, Fram-Dias V T X 93.3°~107.7° ®
FWHZED, WHELHITHEIEL X 21
Euth A RT 2z xR L 72, KRE
i Ji i1 o - ¥3 i 1% Kinovea T % 72.2°~81.3
°, Fram-Dias V T 73.7°~90. 1° ® #iPH % HL
D, WFHLDBIZE5mddHHMAEIVNE 2o
7z, BBER O P 1% Kinovea T -2.5°
~1.1°, Fram-Dias V TI%-0.1°~4.5° & #i
ZHL D, Kinovea ®ll%Effi % Fram-Dias V
DM EMITH RTINS WHEIZH - T2, KHH
BestcoMBIMRE () BX OPAHIZ, 3m
THRBIET (r=.998, P<.01) BEBIS (r=.974,
P<.01), ‘& & fH &} (r=.986, P<.01) , 4 m
T (r=.987, P<.01) WEBAEN (r=.994,
P<.01), & ®E & (r=.957, P<.01) , 5m
THRBIHET (r=.992, P<.01) HEEIEH (r=. 985,
P<.01), &8 & (r=.963, P<.01) , 6 m
THREBIET (r=.951, P<.01) BEBIEH (r=. 989,
P<.01), ‘B # M A (=979, P<.01) , 7m
THRBIHET (r=.894, P<.01) BEBIS (r=.977,
P<.01), B#fE#l (r=.981, P<.01) TH -7z



2., RIEBICH T OEREE L HIREE
B ERE T HERET 270D 1 F Y T VD iR
TE DGR, 4m?uﬁﬁﬁ,%%m,%ﬁ@
3m, 5
m, 6m, 7m CTIXBIAN, MBI, B8R

o4z

DATl

E /u\

WEREZRDT:.
TIRETOAEIZBVWTHEER%EY

TROUD o T208,

IHOIZEML, 4m
n/u&)ﬁ#o

7283, Z OO BERE T4 T O MR CRElE R

TRDDIERTHoT 1Y T ND tHED
£2 7L —ALZE®DFrame-Dias V & Kinovea D
EEOELETREDERE
Fram-Dias V & Kinovea ®# (° ) HEME 20D 95%EHEXHE
T fiE B (P) IR TR
3m
Jie B g 8.83 2.89 <.01 7.94 9.72
JRERE i 8.28 6.33 <.01 6.33 10.22
R 1.43 2.36 <.01 0.71 2.16
4m
JiBa g -0.06 4.44 925 -1.34 1.22
JEBa g 0.28 3.09 524 -0.60 1.17
AR 0.06 3.25 890 -0.87 1.00
5m
IR i 2.84 4.27 <.01 1.52 4.15
iR i 1.51 4.32 <.05 0.18 2.84
AR 2.57 3.38 <.01 1.53 3.61
6m
JBe A i 5.54 5.27 <.01 3.90 7.18
JBa 6.68 2.29 <.01 5.96 7.39
AR 4.70 4.45 <.01 3.32 6.09
Tm
B i 10.27 9.26 <.01 7.09 13.45
et 8.40 6.41 <.01 6.20 10.60
IR 5.17 4.03 <.01 3.78 6.55
KO BIHEL L7z 14 v T D cfiiE
x3 I WHBREOFE
— i i PR R AR
(B) (B (P
3m
e BE 0.32 -0.06 -0.58 <.01
TR i 0.46 -0.21 -0.69 <.01
B 0.03 0.06 0.23 132
4m
I8 0.03 0.04 0.23 116
JieBa i -0.02 0.01 0.04 781
AR 0.09 -0.10 -0.34 <.05
5m
BB g 0.07 0.04 0.31 <.05
oA i 0.05 0.05 0.27 .084
AR 0.33 -0.20 -0.59 <.01
6m
I A i -0.02 0.01 0.03 .860
s Ra i 0.53 -0.11 -0.74 <.01
AR 0.68 -0.30 -0.83 <.01
7m
i Bl i 0.02 -0.10 -0.21 1229
JHE B i 0.80 -0.43 -0.90 <.01
AR 0.60 -0.24 -0.78 <.01
S A it S

HEIEZEL : Frame-Dias V 2» & Kinovea O #Il5E{ifi 2 J8 5 L 7 it

37254 Frame-Dias V & Kinovea Ol E{H o

HAERKHCE 105 20244

TR EF2ITRT,

LR 2 R S 5 72 © O E g Hr o fE R
R 3ITRT. KBEIZ4m, 6m, 7mTL
i zRo 3, BEAHIZ4m, 5m'C“J:[$WJn,L&
RO, BRERE 3 mo L AR 2R
Loz,

3. LOAD ERBLUTIR
Bland-Altman plot %X 2 ~ 6 12, LOA ® L
PRl X UTIRZZF4I1TRT.
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2 AIEEREE 3 mic B B Bland-Altman plot

A BXEIET, B: fREEEN, C: BEMER

ot () : Frame-Dias V O AIZE{EA B Kinovea D fl
EEEIUV—LZEICHELE

el (°) : Frame-Dias V OIE{E & Kinovea DI5E
EO7L—56ZTEDFEHE (MEAN)

A BicswTZFoy A0 LD EiIcERLTED
ERENMRENICHERTE 3.
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3 HIEEREE 4 mic HF 5 Bland-Altman plot

A BkRIE5, B : BRRIES, C: BE{ER

it (°) : Frame-Dias V OIEED 5 Kinovea Dl
EEETIUV—LTEICHELT-E

##l (°) : Frame-Dias V OIE{E & Kinovea DHIE
BO7 L—LTEDFIE (MEAN)
BEBEFLEL, BRENCHO0OOEBOLETICFOY
FAOERTEL TW 3,

BBt o LOA @ EFR, TR X 082 o HipH
1% 3m( PR 14.49°, NRR3.17°, #iPH 17.66°),
4m (PR 8.64°, THE-8.76°, #iPH 17.40°)
5m (LFR 11.21°, "FPR -5.53° , #ipH 16.74°) ,
6 m (LR 15.87°, THR -4.78°, #iPH 20. 65°) ,
7m (PR 28.42°, NPR -7.88°, #iPH 36.30°)
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X4 :RIEEESE 5 mic i) % Bland-Altman plot

A RIS, B: REEEN, C: BEMER

st () : Frame-Dias V DI {EA B Kinovea Difl
EEEIUV—LZTEICHELT-E

#el (°) : Frame-Dias V @BIEfE & Kinovea D IE
BO7L—LTLDFHIE

A, B, COETICEEHEEZRD Aoy Miduw
TN ODEROLETICHIELTWS,

THY, HEOHMIZOSm 251k d /NS VAER
Thol:.

JEBIET D LOA © LRB X O TFRIZF3m (L
PR 20.68° , TBR -4.13°, #ipH 24.81°), 4m (L
PR 6.34°, TR -5.77°, #PH 12.11°) , 5m (&
PR9.97°, IR -6.96° , #iPH 16.93°) , 6m (L
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5 :AIEEEEE 6 mic B (F B Bland-Altman plot

A BXEIER, B: BREEEN, C: BEMER

fit®h (°) : Frame-Dias V DEIEED 5 Kinovea Dl
EEEILV—LZTEICHELT-E

#el (°) : Frame-Dias V @IEfE & Kinovea D IE
Bo7 L —LTLDFHIE

A B CoeTT7oy FA0DOEMEDH LIZH
ELTW3,

BR11.17°, TRR 2.18°, #EPH 13.35°) , 7m (L&
PR 20.96°, TR -4.17°, #EPH 25.12°) TH Y,
AR DHFPHIE 4 m PR H/NSWESERTH o 72,
BRI O LOA © EfRB X O TRIZ3m(E
PR 6.06°, NRR-3.20°, #EPH9.26°) , 4m (L
PR 6.44° , TFR -6.31°, #EPH 12.75°) , 5m (k&
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6 :AIEEREE 7 mic B B Bland-Altman plot

A RIS, B: REEEN, C: BEMER

#tEh (°) : Frame-Dias V OEIEES 5 Kinovea D3l
EEETLV—LZEICHELE

##eh (°) : Frame-Dias V ORIE{E & Kinovea DI5E
EO7 L—5LT EDFHIE

A B Co2TT7Ooy F26mEDHEIHIZ0D
HgLD EICBIELTWS,

PR 9.19°, RR -4.05°, #iPH 13.24°) , 6m (kL
PR 13.41°, FBR -4.01°, #ipH 17.43°), 7m(k
PR 13.06° , PR -2.73°, #ipH 15.79°) TH Y,
AEOHPHIZX 3 m AR D /NS VIR TH 5 72,
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x4 ZIERE, AEIBMICHITIREDHTREE

LOA kIR () LOATKR () LOA®DIE ()

3m

JB¢ BE i 14.49 3.17 17.66

JABH i 20.68 -4.13 24.81

AR 6.06 -3.20 9.26
4m

Ji B 8.64 -8.76 17.40

JiBH i 6.34 -5.77 12.11

AR 6.44 -6.31 12.75
5m

Je B i 11.21 -5.53 16.74

JHBE i 9.97 -6.96 16.93

AR 9.19 -4.05 13.24
6m

JBe BA i 15.87 -4.78 20.65

JHRBA i 11.17 2.18 13.35

R 13.41 -4.01 17.43
7m

JBe BA i 28.42 -7.88 36.30

JBR i 20.96 -4.17 25.12

R 13.06 -2.73 15.79

LOA : #7204 (Limit of Agreement)
LOA FIROFHF T 1 o Tl +1.96 X 7 DS ik i 7
LOA TIROFIFL % 22D P —1.96 X 7 D FEHE( 2=

xR

AWZECER L7 B X 8% O8I, %
B 1920 <1080, 30fps TH 5. Z @*14:
2 EIEREEE I O W TR R Ic 83

1. Kinovea & Frame-Dias V OEIEfEDTERE

AFEORER, WINOHEHEIZBVTHAET
® f4 & T Kinovea & Frame-Dias V OIE(HE 12
R OCAHBARIR I & Tz, 8K O I HMTENME
@ﬁﬂﬁf Kinovea & ZXICEMEMITY 7 + O
JAiE AR mWHBESED LTz Z &2
wf,%%@ﬂﬂ—/imm~ﬂ%mbt&
FELTWVWE (K5 ,2008). RiffFEIzHW

b, WEMDKRZEIEZD 2D DD, Kinovea &
Frame-Dias V CHlIZE U 7z B4 B O #LEF D ¢
A —VIZI3BE#ER DT EFEZ NS,

2. RBELHEER

$ﬁ%@ﬁ% 4m TOPEIFVIT DB
12 EERE T RO T, B o i HPH 1%

@@E%&w«fm%mé#ot5mﬁ@w

BT NOBEHICHEEREZRDIZD D

D, REDOHARHIZT VT NOBHTD 0 2
WTE D, REIE ORI Mo pEEE & X
Thd/NE 2oz . 3m X & BB o
BT 7 AFMIZEF L TEB D, Frame-Dias
V OMIZE 1% L T Kinovea TIX I ZEE % /N &
CEHLTWw, L AL, 3midFHEoMER
BV TR D RZEOHH NS WIHEETD o
72.6mBX F7m idMOEREIZEERTHRZED
WPH2BK S, TmTE D Z2OMHH2PHE T
Hol:.
PEDZEns, Sib EB)BEfEIcBLTE
%?,%%?&ET%@EE&%%@%E%E
BEICHIE S 285128V TIE, DV E#HEBHRD
X4 md L( i5m7bi‘§§i LWweEEZoHhn
% . 5mTHlET 554 121%, Kinovea @ HIE
fifiiX Frame-Dias V OJIEEIZ LR TR/ S
CHBESNBFEERZEDER 23D 2 Z L ITEE
?«%?%éSm@h%ﬁ?iﬁEmyﬁé
EMEIRE 2RO Z L2 b,
Fﬂi@%iﬂﬁ~hﬁﬁk%<&otk%x
eméﬁmfiDv&%ﬁwwﬁﬁﬁﬁmﬁ
RCAL A 1T D B3 12 F 2 T8 16 o HERE 57— & 2%
V/X@@#A@Rg%ﬁﬁkgé kD, W
EMEPRES GolctFEZLNS, —F, 3
m T3 EBEMN ORE 2T OO P TR D
INE Do Tz, BEEOMFHL ASIS & PSIS D)
BMF—Z2ZHwCTAHEZRELTEY, Jv
Fv—ﬁF'ﬂOJEE%’éﬁﬂﬂlmﬁJ%ﬁBﬁ ZHRTHE
B mTHERBEMNOMEREINS LS Kol
D%, DV & #54R D pEREE DLW 4, Kinovea
i b ASIS & PSIS o ik 23fth o I 52 e
WWHRTE» 72720, Tuy MiztbhoTh
BHol:E LTHAEOR L ~DEEDI DL
Bol:ZtFEzoNd, MZ2TIY R=—7
ZOHO0MEH LETRELMSZ D, FVF
<=7 0%k X DIEMIZ7a y P TETWVL
HEEE D F 2 b s 3 mIFREIHI B T
FHREIRE VD OO, FBER IR
Shol:Zirs, FRMERIIIVEL T L



D30 BIE R R L T2 WS I I3 S 5B L 72 R
ThHdILEIWRBENT:, VY ADDHAHDH
BOWEREIETC L Z L EFET 2L, WE
L720WEMLIZ DV R &S iU, 7V F
<=7 OBEO L WHEILE O M[EEHTY 3

mAHE L CTW B AREMEDS D 5.

Y E XD, Kinovea # H\WTILH E2s ) B)fE
Otz 3 2B, BE X MRk A
ErHlETEAEI2E, SmBLXUF4mH L
(li5m& 250DV #ikE L, FEfiIST

T IEFERE O L I BIE 2 fET 95 2 L T,
X DIEE%ZC%T“%%&H’C & ZHREME Y SV L F
zZ5.

3. FARDODBRLSEORE

RIS I PHE 1 HCcomidTch 7.9
B IIHARE T U — AL REME 12D W TGS
Lizw, F7, RFETIEI VNS EY 3 v
L—E—OHE I WEER DV # i L2, &
BT 2B OMEREDEWIT & o T, EIEREEE
DIEL 7 2 A[EEMEDSH 5. 4 [AlIE Frame-Dias V
& Kinovea Tz CT:HH %, DV L #5E
ROHHEE vy XOWADOME D LEELT:
25, VYADYBAHDPIREITEET LR HIRY
K, DV OmEmSRPMREOHRDOENIZL T
HPEDBEIAE T 21T TH 5, RITCHHE
Rty 7 b % W 7 BB BIERT O 54T S

TIE, HBOWMEZMUEST 255 TH DV O
WS E—FITLTHELTE D (Gul, 2004)
(i 5, 2014), #kRFE OEEIZHHE T DV
DEEEEETIHA T LTI TORW, K
ZOFER, DV EHEGAROEREIX 4 mb 50k
S5mAEFE LW I EIVRBE T8, SR
EREDD L WDV O SR, P oFA D
MBI IETHEIZOVWTHE Lzwvw, %
Tz, WAEXINA IR T 7 a v b A
IR ENTEY, X DDA R—ZTHE
DBHEETH D Z L6, ERKIZEALSLT VW E
EZohD, HHEA OMEBEDE W 23T R
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IZRIESTHBIIOWTHSRIRES L 72w,
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doi.org/10. 1371/journal.pone. 0216448

ARSI« AR - SSIEERD « BFIUHERL » R
BP (2014). ZJOTEMEDHTIC & 2 H1T
iy o B AN G R 35 & O B A - Y
TR EE R O 7 G, BLERRERRL Y, 29
(4) ,503-508.

BIRYS « fAEE - IROFH - RAJIIESR - &5
Fo i - WL - K - FEARREE (2008).
E R BEAT Y 7 b Image] 13 fHE O B ET -
SEL BB D EIER A LT, B EEER
4,23 (4) ,529-533.

FLHEFIR (2004). 325 B3 ) BIEIC BT 514K
AT S O FABI, HZEBR R 19
(4) ,291-298.

N EIEA - EARZEKR - AHRE (2023). 3%
L EA ) EEIC B BN Y 7 b
Kinovea % F 725 AR A BE G 1 0 %224
P, HARBEFERFEACE 9, 113-124.

W _EIEFD « WARELR (2022). b B3 ) BifE
2B 2 EEFENT Y 7 b Kinovea & H W
7z B A FEME O HENE ¢ 3 RITEIEMENT
L DR, HABEFEREACE , 8, 55-64.

WARRM, HEBEE, THEAN (2008). Fv
ZNVETZ DV % H w72 RAR T AT AT 12



HAERKHCE 105 20244F

B 2= —F —(LEOFHIGRE, PR
#;35 (3) )89'95.



HAERKHCE 105 20244

HREE
BRZ TR RAEIRD H 5 H 125 2 538
~FEM E W ZBEIEDLT DI~

The impact of music-based activities on patients with psychiatric symptoms
— How should nurses understand this and apply it to their nursing care? —

MREs 23527, 49 hE?
Kaoru HATTORIY, Yoshie IMAI?

1) HABERRE: (RMEERAT Fi#AR 2) ALEXEORE AR 2 &b FEe st
1) Department of Nursing, Faculty of Health Sciences, Japan Healthcare University.
2) Department of Child Development, Faculty of Human Science, Hokkaido Bunkyo University.
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==y aviETE0HRED L RHEIE, FEEHOIRENISM L ZRER O B 2 B
HEEREED XD BBk, BHEMNZOZNEZ EIRZTVWIO2ZHL2IIT2 2L 2HB
LLTWS  MHERGE R, TEH D ORESIE L N idbiEEN O EEEE T 1 EM EEB L, BEo0
FH#ITHEL TV FEHEAE L, 804 I ERM 2 A LIEINBIZI8Z o 7 EN T — 20 Y 7 b v
=7 MAXQDA % W CEER L 217 - 7 . URE o a] (B0 Z(] [Fi#i & £ oR]
Da—FpEsHsh, BHLEEMD? URE0ILE] % L, BE#lMIEHO [EHEOZEL] Ko s,
(B & BE ORI ZMR T 2T L 52 2 LR ans:, BESHEAEFR LED X > I1221LL,
BN ZDOEAE EIDRZTVDIOLEMDZ LI, B#E®T) LCOBELEL L EE25.

Abstract

Music is a crucial aspect of non-verbal communication, especially in the areas of emotions and
feelings. The purpose of this study was to clarify what kind of changes occur in daily life in patients with
psychiatric symptoms who participated in activities using music, and how nurses perceive these changes.
A questionnaire was distributed to 80 nurses who had worked at a medical institution in Hokkaido for
more than one year and were engaged in the care of patients, and the number of responses was 18.
We conducted a qualitative descriptive study using the qualitative data analysis software MAXQDA.
As a result, the codes of [Sharing emotions], [Changes in facial expressions], and [Relationship
between nurses and patients] were derived, and activities using music allowed patients and nurses to
"share emotions”, and nurses had an opportunity to notice changes in the patient's facial expressions.
It is suggested that it is a valuable resource in nursing practice to know how patients with psychiatric
symptoms change in their daily lives by participating in activities using music, and how nurses perceive
these changes.

F—U—F I HFELHOIIED, MR, &

Music-based activities, Psychiatric symptoms, Nursing
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Relationships between depression and lifestyle and
working conditions of social service workers
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Summary

[Purpose] It has been suggested that disruption of daily lifestyle and changes in working conditions can lead to
various health problems. In particular, social workers are likely to be greatly affected by these factors. The purpose of
this study was to investigate the health status, including lifestyle, work situation, and mental health, of social service
workers, to understand the actual situation and clarify issues, to summarize factors associated with depression, and to
estimate the main risks.

[Method] A questionnaire survey was conducted using a self-administered, anonymous questionnaire on 1,365
employees working at 55 offices of social welfare corporation B (in the area of support for the elderly) in the city of A.
The number of respondents was 897 (65.7%) , and the number of valid responses was 731 (53.6%) . The number of
valid responses was 731 (53.6%) out of 897 (65.7%) . The CES-D, an index of depression, was used as the objective
variable, and a score of 16 or higher was defined as "high depression. This survey was conducted with the approval of
the Ethics Committee of Nihon University of Medical Science (review number: Ethics 2023-28)

[Results] The percentage of the "high depression group” was 45.8%. The following items were more characteristic
of the "high depression group” than of the "low depression group" in terms of factors associated with depression.

In terms of lifestyle, four items were highly applicable: "l1.poor subjective view of health," "2.high daily stress,"”
"6.more worries than others,"” and "8.poor subjective sleep quality.

In terms of working conditions, the applicable rates were significantly higher for the "high depression group" than
for the "low depression group” in all of the following items: "1. dissatisfied with work content," "2. high work load," "3.
lack of freedom in work," "4. poor work-life balance,” and "5. do not think the workplace is worth working in.

[Discussion] The "high depression group” rate of 45.8% for those working in the welfare field is the same level as in
the study by Kambara et al. (2013) conducted about 10 years ago, and almost the same level as the result of a similar
study conducted in 2022, which was 48.0%. The fact that nearly half of those working in the welfare field are still in
the "highly depressed group” is a result that cannot be overlooked.

Four of the eight major factors associated with depression were highly significant in lifestyle. All five of the working
conditions were highly relevant.

Based on these results, we would like to search for specific guidelines on how to change lifestyle and working
conditions in order to improve depression.

¥—T—F f#lfE, CES-D, 5o, 74 7AZXA ), HEHRI
Health, CES-D, Depression, Lifestyle, working conditions
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for Interprofessional work in Kamikawa and Sorachi
Districts, Hokkaido

/ST ||
Tomokazu MATSUURA

HARBEHARS: BATRALER v — > v 17— 2 58

Department of Social Work, Faculty of Comprehensive Social Work, Japan Healthcare University.

=5

V=Y e VT =7 « A—)N—E Y a VOEEHIZOWTIZHAHOFEETH 205, bHBEDOY — vV
V=27 HEORBIIBVTIE, ZOEA - HBEOREI I ATHWS, KFTIE, EHEOY —v» VT
— 7« A== YV a VIZHLBRITE MBS 2 & &b, FEHE D BAuHEE IR & 22
HOA—NR—EY a VIIRED IV —TA—NN—E Y a YIEZOWTIRE LT, 7, B2
V=Y VT =27 « A=N—EVa YY AT LMERITOWTHETTL, HEE a2z o% < T
BERIAR CRSMEEAE B E )], UFEHL Y — v v VT —2%2o% & [HER], V—Y vy VT —F—
LA LA ==Y 2 v OBEMERfE - BEEZ L AWM, B2t s K% o=ZF e
D& LRI & 2 Y R T AEEEO AR IC O W TR 24T - 72,

Abstract

Social work supervision is well-known to be important. Nevertheless, at practical sites of social work
in Japan, challenges posed by its introduction and diffusion have been reported from various quarters.
This paper presents an overview of recent studies of social work supervision, with reports of group
supervision activities by the Kamikawa District Supervision Study Group and the Sorachi District
Supervision Study Group, in which the authors are involved. To establish social work supervision
systems in those districts, we considered development of these systems through collaboration primarily
among three key entities: the “Professional Association (Association of Mental Health Social Workers),”
which bridges professional abilities and society; the “Provider,” which connects the concerned parties
with social work; and the “University,” which questions and continuously conveys the necessity, value,
and significance of supervision to social workers and students from multiple perspectives.
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community, mental health social worker, social work, supervision
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Abstract

[Objective] The purpose of this study was to get suggestions about the educational effects on occupational
therapy students of their experiences in community support activity assuming prevention of frailty.
[Subjects and Methods]

The subjects were 13 occupational therapy students who had experienced community support activity.
The subjects were asked about their own issues, the need for community support, the need for learning,
and recommendations to other students using a two-tests "yes/no" method, and if "yes," they were asked
to give reasons for their answers in a free comment form. The contents of the free comment were analyzed
by creating a list of frequently used words, performing a hierarchical cluster analysis, and conducting a
co-occurrence network analysis.

[Results] The response rate was 92.3%, and all students answered "yes" to all questions. The results of
the co-occurrence network showed that the reason for recommending to other students was "to acquire
communication skills necessary for occupational therapists.

[Discussion] The fact that the students felt their own issues and the need to learn, and that they
recognized this activity as a chance to acquire the skills necessary for their future work, suggests that this
activity may have provided a motivation for learning.
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Students' experiences interacting with mental patient
living in the community at the "Human Library" during

psychiatric nursing practice

R 2232, W AE, X ¥, HH O E—
Kaoru HATTORI, Kazue SHIGENO, Toru NAMBA, Junichi YOSHINO

HARBERRRS: PROIEEERRAT B2
Department of Nursing, Faculty of Health Sciences, Japan Healthcare University.
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Abstract

As part of our in-school psychiatric nursing training, we implemented a "human library" with the
proposal and cooperation of an employment support facility.
Purpose: What kind of experience was it for students to interact with people with mental disabilities
living in the community? This was revealed based on training records.
Method: Analysis was conducted using the KJ method based on the training records of 15 students who
agreed to participate in this research.
Results: It has been integrated into the label of [Positive] [Feeling safe through consideration]
[Understanding individuality] [Willingness to get involved] [Self-understanding] [Living with
Disabilities].
Conclusion: Students were inspired by the [positive] attitude and power of people with mental
disabilities. The attitude of people with mental disabilities is strengthened by the [Feeling safe through
consideration] from those around them, and the importance of [Understanding the individuality] and
respect of people with mental disabilities, and the support they have for people with mental disabilities
can lead to a positive [Willingness to get involved] with those around them, and [Self-understanding].
Students realized that they can progress and become positive. It can be said that the students understood
the quality of support that people with disabilities need in order to realize [Living with Disabilities ]
and to be [Positive] .

F—U—F M EESIE AMREM KM P4 K SEHEER
Psychiatric nursing practice, Human Library, interaction, student, experience,
Practice Records
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Abstract

Purpose: The examination for certification as a first-class radiation protection supervisor is a difficult
national examination for obtaining the qualifications necessary for a radiation protection supervisor.
Text mining is used in numerous fields and has been applied to analyze various national examination
questions. This study aimed to analyze examination questions by text mining to identify important words
and phrases and their relevance. The examination for certification as a first-class radiation protection
supervisor from the 61st to 68th sessions was divided by field, imported into KH Coder, a free software
for text mining, and included in the co-occurrence network analysis. The results showed that co-
occurrence networks can visually identify important words in the examinations.

F—0— F BRI IEE. TXA A =v 7 HER Yy Y =72

The radiation protection supervisor (RPS); Text mining; Co-occurrence network.
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Abstract

Based on the reports and questionnaires of the students who completed Care Practice Category
II, we review the characteristics of students' learning in Care Practice, relate them to their sense of
satisfaction and fulfillment, and consider the direction of practical training education. 45 students who
had completed nursing care training category II. It was possible that the enrichment of the content of the
practical training regarding the development of the nursing care process was related to the content of the
training. In order to enhance the content of practical training, it is necessary for institutions to establish
an organized guidance system and to strengthen cooperation among students, instructors, and training
schools based on a common understanding of the educational content.

F—U—F I MEERXDL, Hiv)xa7n, ins, LREEE, Moy o AmdE, 7%
Ab=A=vT
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