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Support to Keep Caregivers Working While Caring for Their Relatives with Dementia:

Usefulness of Care Manager Interviews Using Caregiver Burden Assessment Sheet
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Abstract

[Purpose] This study’'s purpose was to examine the usefulness of care manager interviews using a
caregiver burden assessment sheet as support to keep caregivers working while caring for their
relatives with dementia.

[Methods] Thirty-four caregivers caring for relatives with dementia while working were interviewed
using a caregiver burden assessment sheet once a month over three months. Twenty-eight participants
completed all interviews, and records were analyzed using text mining technology.

[Results] In addition to the topics of service users, care, and service use, the topics of “work” and
“anxiety” appeared frequently. All interviews were characterized by “difficulty in time management,”
and the topic of “anxiety” was more frequently found in the second or third interviews. “Listening
carefully” was also frequently found as care managers  actions. In the interviews, family caregivers
could express their thoughts, and care managers supported them empathetically. Interviews using a
caregiver burden assessment sheet can offer psychological support to help family caregivers keep both
caring for their relatives and working.
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Factors Related to Family Caregivers End-of-Life Home Care and at Home Death Experiences

—From a Survey of the Members of the Hokkaido Women’s Group Liaison Council
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The purpose of this report is to clarify the characteristics of women who have experienced
assuming responsibility for end-of-life care at home using questions on the presence or absence of their
experience of caregiving, their experiences participating in other social activities, and their awareness
of mutual support groups in the community.

The people who collect the research data are members of the Hokkaido Women's Group Liaison
Council. We distributed and collected a self-administered questionnaire survey was conducted by
distributing and collecting by mail.

For analysis, We setting the presence or absence of the experience of end-of-life care at home as the
dependent variable and its relevance to other factors was clarified using Fisher’s exact test. We sought
their influence ratios were through the adjusted odds ratio based on a binominal logistic regression
analysis.

We analyzed data on 972 participants (94.5 percent of all collected questionnaires) who answered
the question about the presence or absence of their experience of end-of-life care for family members
at home. In the covariates, there was a significant association between groups and "age,’ " financial
position," "whether or not they had volunteer experience," and "want to do what I can do for the elderly
living alone."

Although the percentage of Japanese people who have experience with providing end-of-life care
at home is not known due to the lack of necessary data, because the current percent of those dying
at home is 13.2 percent, the result of this survey (235 percent) is significant. With the percentage
of elderly increasing, it is expected that the home death rate in Japan will increase in the future. In
order to support future family caregivers, including men, it will be necessary to consider systems and
methods for utilizing women who have experience with end-of-life home care as peer supporters.

F—T— KRR, B, RKEN#ER
Death at Home, End-of-Life Home Care, Family Caregivers
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I . INTRODUCTION

Currently, 80 percent of Japanese people
die in hospitals as patients. However, an aging
population is expected to lead to a situation
in which people die in various locations,
with up to 400,000 Japanese people dying in
nursing homes or at homes in 2040 (Ministry
of Health, Labor, and Welfare (MHLW), 2017).
Despite peaking deaths, healthcare facilities
have fewer beds and lower medical costs. The
cost of medical care in Japan continues to
soar due to the aging of the population, while
the number of hospitals cannot be increased.

In response, the government passed the
Medical Care and Long-Term Care Act in
2014 that directs each local government
to establish a “Comprehensive Community
Care System” within a 30-minute walk of
a population of around 10,000 people. The
purpose of the system is to help the elderly
receive end-of-life care at home in their
community. However, the current capacity for
family care in Japan has declined significantly.
This is because the employment rate of
women has increased and the number of
family members living together has also
decreased. The Comprehensive Community
Care System is expected to be completed in
2025 when all baby boomers will be over 75
years old.

In Japan 8.0 percent of the elderly wish
to die at an elderly facility, such as nursing
homes (Fukui et al, 2011), while 7.5 percent
of the elderly actually died in a facility in
2017 (MHLW, 2019). Their wishes and the
reality are almost the same. However, looking
at other countries, there are gaps between
the ideal and reality concerning where one

wants to and actually does die (International

Longevity Center-Japan, 2011) and one’s
death at home in Japan is one such case. 54.6
percent wish to die at home (MIC, 2012), but
only 13.2 percent actually do (MHLW, 2019).
Actually, the factor preventing at-home deaths
i1s the heavy burden on the family caregiver.
Research on inpatients also clarified that at
home care and death were not possible in
many cases, and one of the reasons for this
was concerns about the burdens of family care
(Hayashi et al. 2015).

The authors’ past studies and those by
other researchers suggest that improving
if people decide to take care of a family at
home, there are many difficulties in improving
the environment. One of the reasons for such
difficulties is the distrust of people in hospitals,
doctors, and medical care during previous
visits and hospitalizations. It has been pointed
out that there is a lack of information on end-
of-life home care available from doctors and
nurses in hospitals, and a lack of referral from
home-visit specialists. After all, the burden
on the family will be very heavy from the
beginning of home care, but the risks of
leaving a job to provide nursing care, and the
anticipatory grief for the family member’s
death, and treatment for grief after the death
prevent people from choosing at-home care
and deaths. Most of all, there is no healer in
Japan to treat the spiritual pain from which
it is said all dying people suffer. In Japan,
families nursing their family members are
forced to deal with all these challenges in the
absence of specialists, like doulas, who can
provide comprehensive services to address
the challenges that a dying patient and their
family members face (Fersko-Weiss, 2017).

Researchers statistically analyzing the



factors relating to a home-death rate have
found that whereas those prefectures with
a lower divorce rate have a higher home-
death care rate, the prefectures with more
family members per family show a higher
home-death care rate (Souvaget et al., 1996).
According to comparative studies on Japan
and the U.S. regarding ideal deaths, while
attention is focused on a satisfactory death
for patients in the U.S., attention is focused
on satisfactory end-of-life care for family
members in Japan (Long, 2001). Every country
with a higher home-death rate has a lower
rate of people living together with children
and a higher likelihood of an elderly person
living alone. Conversely, in Japan, the rate of
those living together with children is higher,
the rate of an elderly person living alone is
relatively lower, and the home-death rate is
lower (MHLW 2012). These findings indicate
that the significance of family caregivers for
home deaths in Japan is different from that in
other countries with a higher home-death rate.

The Long-term Care Insurance System
established in 2000 aims to subsidize family
nursing care, in which the family members
of a dying person still assume the main
caregiving duties and healthcare specialists
and nurses are supposed to complement them
(Campbell, 2000). A study by Tsuchida and other
researchers (2018) revealed that one's gender is
a factor in one’s preference for a home death
and, accordingly, with men dying at home
twice as many as women. In addition, this
shows why people who live in households
with only a wife and husband are much more
likely to die at home than those who live in
other types of households. As a result, it is

clear that women are more likely to take care
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of their families and provide nursing care
in Japan, even if the new bride has lost the
process of learning nursing skills from her
mother-in-law, as in the old three-generation
family living together.

The Long-term Care Insurance System in
Japan assumed the presence of unemployed
women who served as the main caregivers
in their family. However, because more
women are working outside the home these
days, became a lack of caregiver in home,
as many as 100,000 people are leaving their
jobs annually for home nursing care, which
has become a social issue. 80 percent of those
who have left their jobs are part time women,
they are wives of persons who needs care or
daughters. Furthermore, those providing in-
home nursing care tend to also give up their
hobbies and social activities, including their
relationships with their neighbors. Because
Japanese people are avoiding to talk death
and to take an issue about dying. Accordingly,
there are few cases in which neighbors,
especially women, share information on their
experiences of end-of-life care and a family
caregivers for end-of-life at home is likely to
be lonely. However, there has been no study
that surveys the social characteristics and
experiences of women who have undergone
such hardships on a group basis.

The purpose of this report is to involve the
members of Hokkaido Women's Group Liaison
Council, identify the characteristics of women
who have experience with providing end-of-
life care at home by asking them questions
about the presence or absence of their
experience of nursing care, gather information
on their experience of participating in other

social activities and their knowledge of mutual
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support groups and sources in the community.

I.SUBJECTS AND METHODS

The authors conducted a survey of the
members of the Hokkaido Women’s Group
Liaison Council. Established in 1957 (Showa
32nd) for the independence, social involvement
and regional contribution of women, Hokkaido
Women’s Group Liaison Council is composed
of the respective municipalities in Hokkaido
and the members of each general promotion
bureau. Presently, women’s groups, like the
members of this council, energetically engage
in their own activities for various purposes,
such as the encouragement of gender equality,
the healthy development of young people, the
handling of an aging society, the promotion
of welfare in regional communities, and so
forth. However, most groups are struggling
with their members’ aging and not attracting
young generations. Many of them are full-time
housewives and part-time workers who work
only for a short time, and have participated in
the activities of this association as volunteers.
Many were wives of husbands who worked
full-time.

A self-administered questionnaire was
distributed and collected via mail. This
survey was carried out between December
2018 and January 2019. Survey items were
age group, employment status, the presence
or absence of experience providing end-of-
life care for family members at home, social
activities, service as an executive member of
the neighborhood association, and awareness
regarding the care available for the elderly in
the community.

The mailing, collecting, and data entry were

outsourced to an organization that manages

the membership list, and the questionnaires
were collected anonymously. They encoded
individual data into raw data using encoded
IDs so that any particular individual could
not be identified by region and/or replies on
the questionnaire. Consent to participate in
the study was obtained by their responses to
the questionnaire and its return, which was
clearly stated on its first page. This research
is approved by a study ethics panel of the
college with which the author is affiliated
(No.29-9]Japan Health Care College).

We set the presence or absence of
experience of providing end-of-life care for
family members at home as the dependent
variable for analysis, and its relevance to other
factors was clarified using Fisher’s exact test.
In addition, the odds ratios were determined
by binomial logistic regression analysis to
determine the effect of independent variables
on the dependent variable. The confidence
interval is 95 percent. The software used is
IBM's SPSS Version 26.

Il. RESULTS

1,109 questionnaires were collected out
of the 1,205 distributed questionnaires: the
collection rate was 84.6 percent. The regions
from which these questionnaires were
collected covered a total of 39 municipalities in
total - 8 cities, 29 towns, and 2 villages -, which
collected data from 9 of the 14 administrative
districts in Hokkaido, covering almost areas
of Hokkaido. In this paper analyzed data
from 972 people (94.5% of all questionnaires
collected) answering questions about whether
they had experience with end-of-life care at
home.

228 respondents or 23.5 percent of



respondents said that they had experience
providing end-of-life care at home. The
remaining 744 (76.5 percent) have no such
experience. Table 1 shows the simple
tabulation of basic items and their cross-
tabulation with the dependent variable. The
graphing of rates for each age group based
on experience with end-of-life care at home
suggests that the age group between 75 and
79 years old is the group with the largest
percentage with such experience (Figure 1).
The percentage of those living alone to those
living with others is higher for the presence
of experience group. While the percentage of
those employed for the absence group was
as high as 425 percent, the employment rate
of the group with such experience was 27.6
percent. The number of participants without
such experience was higher regardless of
their employment status full-time, part-time,
or self-employed. In the absenceof experience
group, the percent of participants who had
worked before but were unemployed at the

time of the survey was greater than those
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belonging to the absence of experience
group.Many participants in the presence of
experience group replied that they were in a
good financial position.

While 70.2 percent of the presence of
experience group had one experience of
end-of-life care, four respondents had such
an experience four times (Figure 2). One of
those four respondents was the presence of
experience of providing end-of-life care for
the death of her parents, her husband, and a
father-in-law, one of those was her parents,
her husband, and a mother-in-law, one is
her mother, her grandparents and her older
brother, and the other one was her parents
and her two brothers.

Regarding who they were taken care of,
those under 70 had more experience in the end-
of-life care of their father's home death, and
others had more experience over 70 (Figure3).

In Table 1, after reallocating the basic items
to a binary variable, the significant difference
test by Fisher's exact test for the objective

variable were performed with those basic

—pe resence of experience

Percentage with Experience of End-of-Life Care at Home by Age
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Table 1 Analysis of factors related to the experience of end-of-life care at home1

end-of-life care at home

Valiable . . total p value
absence of experience presence of experience
Basic items Age under 70 406 85 491 0.00 **
54.6% 37.3% 50.5%
70 years or older 338 143 481
454% 62.7% 49.5%
Residential areas towns and villages 388 117 505 0.88 n.s.
52.2% 51.3% 52.0%
city 356 111 467
47.8% 48.7% 48.0%
Household composition not alone 607 167 774 001 ™
81.7% 73.2% 79.7%
alone 136 61 197
18.3% 26.8% 20.3%
Employment status ~ emplyed 315 63 378 0.00 ™
42.3% 27.6% 38.9%
unemployed 429 165 594
57.7% 724% 61.1%
Financial position good 520 181 701 005"
69.9% 79.4% 72.1%
no good 224 47 271
30.1% 20.6% 27.9%
Social activity Volunteer presence no experience 383 74 457 0.00 ***
52.1% 33.2% 47.7%
experienced 352 149 501
47.9% 66.8% 52.3%
Neighborhood no experience 278 55 333 0.00 ***
association experience 38.0% 24.7% 34.9%
experienced 454 168 622
62.0% 75.3% 65.1%
Awareness of support Aged care should be  not agree 386 120 506 094 ns.
supported by local 52.5% 529%  526%
residents agree 349 107 456
475% 47.1% 47.4%
Neighboring not agree 511 170 681 0.13 n.s.
relationships are sparse 69.5% 74.9% 70.8%
and difficult to support agree 294 57 281
30.5% 25.1% 29.2%
I can't afford the not agree 577 190 767 0.09 n.s.
elderly in the 785% 83.7%  79.7%
community to care and agree 158 37 195
work for my relatives 21.5% 16.3% 20.3%
Man should equally not agree 431 119 550 0.11 n.s.
participate in care 58.6% 524%  57.2%
agree 304 108 412
41.4% 47.6% 42.8%
I want to do what not agree 510 130 640 0.00 *™*
I can do for aged 69.5% 57.3%  66.6%
persons living alone. agree 294 97 391
30.5% 42.7%  334%

Two-tailed significance test, *p<0.05 *p<0.01 *p<0.00

items, the presence or absence of two social
activities, and the presence or absence of five
social support consciousness. The presence
of experience group was much greater for
those aged 70 years or older(p=0.00), those
living alone(p=0.00), unemployed(p=0.00),no

good financial position(p=0.01), those with
experiences volunteering(p=0.00) and serving
as an executive member of the neighborhood
association(p=0.00) . In addition, this group
demonstrated a high likelihood to have

awareness such as “I want to do what I can
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Figure 3 The Age of the Caregivers by Type of Caregiver

do for aged persons living alone.” (p=0.00)
The significance test determined the
relevance of the independent variables.
After a univariate analysis was performed
on significant independent variables through
a binominal logistic regression analysis, a
covariate binominal logistic analysis was
performed for all significant independent

variables using the forced entry method

(Table2).

While they were significantly related to the
univariate analysis, significant relevance was
apparent for four variables via the covariate
analysis. Specifically, 1.53 times (95% CI 1.08-
2.18; p=0.02) as many survey participants
aged 70 years or older as those under 70,
183 times (95% CI 1.25-2. 67; p=0.00) as many

survey participants in a good financial position
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Table 2 Analysis of factors related to the experience of end-of-life care at home2

Univariate logistic regression analysis

Multivariate logistic regression analysis

Valiabe OR 95%CI p value adjgited 95%CI p value

Age 70 years or older 202 149 — 274 0.00 == 153 1.08 — 2.18 0.02 *
under 70 1.00 1.00

Household composition alone 163 115 - 231 0.01 ™ 1.38 095 — 201 0.09 n.s.
not alone 1.00 1.00

Employment status employed 192 139 — 266 0.00 *** 142 099 — 2.05 0.06 n.s.
unemployed 1.00 1.00

Financial position good 166 1.16 — 237 0.01 * 1.83 125 — 267 0.00 ™
no food 1.00 1.00

Volunteer experience experience 219 1.60 — 3.00 0.00 == 2.07 148 — 2.88 0.00 ™
no experience 1.00 1.00

Neighborhood association experience 179 129 — 249 0.00 *** 1.27 089 — 181 0.18 n.s.

experience no experience 1.00 1.00

I want to do what I can do for agree 170 125 - 231 0.00 *= 144 1.04 — 1.99 0.03 *

aged persons living alone not agree 1.00 1.00

p<0.05 *p<0.0l *p<0.00

as those not in a good financial position, 2.07
times (95% CI 1.48-2.88; p=0.00) as many
survey participants with experience volunteer
as those without it, and 1.44 times (95% CI
1.04-1.99 p = 0.03) as many participants who
agreed to do for aged persons living alone

than those who did not agree.

V. DISCUSSION AND CONCLUSION
Although the percentage of Japanese
people who have experience at a home death
is not known due to the lack of necessary
data, because the current percentage of
those dying at home is 13.2 percent, the
23.5 percent result of this survey is a very
high one. Many surveyed subjects were at
home because the survey was conducted
through women's organizations in which
elderly women were the majority of the
members, and the research results showed a
significant association between volunteer and

neighborhood association officer experience

and care experience. It can be seen that the
survey target has characteristics that are
significantly related to many home care. In
addition, as mentioned earlier, many women
who participate in women's organizations
for a long time are full-time housewives, and
it can be inferred that there was time and
economic capacity for such social participation,
especially after the childcare period was over.

Authors have already analyzed regional
networks using the data acquired through
this survey, which revealed that there was a
gap between women engaging in community
activities who live in urban areas and those in
rural areas regarding their knowledge of care
and related activities. In particular, there was
a huge gap between rural areas and urban
areas of support provided by community
residents to the elderly. 80 percent of rural
respondents said that they would support each
other closely, while urban respondents said

that supporting local residents was difficult.



The actual rate of volunteering experience
was more than 15 percent higher in rural
areas than urban areas (Nagata et al. 2019).

However, in this analysis, regional
differences were not significant. It turns
out that the end-of-life care for death at
home is still a personal experience and
isolated from the local community network.
Respective municipalities have already
launched initiatives for an inclusive care
society, including protection services for the
elderly living alone. In addition, municipalities
have started working on building human
relationships in the community outside of the
family. Considering that this survey clears
that those participants with experience of
end-of-life care for death at home had a
significantly high awareness of the mutual
support services available and wanted to
do what they could do for the elderly living
alone. This suggests to be possible to build
the system for mutual care support among
community residents, even end-of-life care.

In Japan, some NPOs have been training
medical and long-term care professionals to
be end-of-life caregivers at home for several
years. Graduate schools at Tohoku University
train and certify clinical religionists who are
Japanese-style hospital chaplains. Spiritual
care initiatives have begun in earnest.
However, they are aimed at improving the
skills and knowledge of care specialists and
do not support family caregivers around the
clock. The above-mentioned doula for death is
a volunteer who helps patients who are near-
death die peacefully in home-hospice care and
supports the recovery and grieving period
of the family caregivers. Actually, ordinary

community residents without any medical
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skill or knowledge are assuming this role after
receiving several days of training, and doulas
bridge the gap between medical and social
care (Rawlings et al, 2019). The system of
using doulas was established in 2003 to apply
doulas’ knowledge and skills of childbearing to
dying people and was explosively popularized
in Western countries for 10 years or so after
the first death doula began working in New
York. In 2015, the International End of Life
Doula Association (INELDA) (https://www.
inelda.org/) was founded. The doula system
presumes a society in which people accept
dying peacefully instead of fighting while
receiving medical care until their death and
community members who are not afraid of
death but are willing to volunteer to support
home care in their effort to learn from the
deaths of others. Although such a system
or methodology has not been introduced to
Japan at all. This study, at least, reveals hope
due to the fact that the rate of elderly women
with experiences end-of-life care at home
who want to do what they can for the elderly
living alone is higher than those without such
experience.

Authors obtained these study results by
analyzing the data on elderly women from a
single prefecture in Japan who had originally
participated in social activities. However, we
could confirm the characteristics of those
with experience of end-of-life home care, their
engagement in social activities, and their
knowledge of mutual support resources.

The long-term Care Insurance System seeks
the "socialization of long-term care," but people
are required that the caretaker and their
family caregiver be independent and support

each other as "one unit" by the government's



HABRRAALE 5568 20204

policy. Fujisaki said that it is necessary to
carefully monitor the recent policy trends that
make care at home a burden on the family
again. The government’s policies to guide
home medical treatment and end-of-life care
for death at home are only strengthening un-
socialization of long-term care (Fujisaki 2009).
At present, the average family size in
Japan is 2.47 members (MHLW 2018), and
the increase in male family caregivers is
inevitable. Men's care at home already been
the subject of research, but the situation in
which such as son's end-of-life care for their
parents as well as husbands' end-of-life care
for their wives will soon need to be addressed.
In order to support future family caregivers,
including men. Authors will need to think
about it right away. This study drew the
conclusions, to have to consider methods for
utilizing women who have experienced end-of-
life care at home as peer supports. It may be
necessary to device to pass on their valuable

experience to society.
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To establish appropriate support systems to students with problems, this research discusses
reasonable accommodations for students with hearing-problems at Japan Health Care College. As a first-
year report, first, it outlines the history of support for such students in Japan and process of organizing
support systems to students with problems in 3 local universities with well-established support systems.
Subsequently, it reports findings from an assessment of the current auditory environment for student
with hearing-problems in the college, while considering the approached to guarantee information
accessibility for he or she adopted at elementary and junior/senior high schools. The environment was
generally appropriate, but the student occasionally had difficulties in specific classrooms and group
work sessions. The results also highlighted the importance of establishing favorable relationships with
classmates for this student, and indicated the necessity of resolving his or her difficulty understanding
speech due to hearing loss. The college has organized a student support center, integrating the existing
student support department, and allocating personnel exclusively in charge of impaired students. The
center should more actively collaborate with support teams of relevant departments in the future, and
organize support environments to students with hearing-problems based on their needs.

F—T— RN EEICREEDD B4, EWRAERE, SHEAEE
Students with Hearing Problems, Approaches to Guarantee Information Accessibility,
Reasonable Accommodation
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Photochemistry of Hydroxycyclohexadienyl Radicals :

4. Benzonitriles

s #
Takashi SUMIYOSHI

H AR B K - PR 2 i 2 R R R i o R
Department of Radiological Technology, Faculty of Health Sciences, Japan Health Care College

=

KEWHIZBNT, OHF VHNERYYZ MYV, AFDORA FFIBBER OV NI ULB L3O
AF VBRIV ORISTER L FOF V3 72 0AFH I o0 T I h VoNILF 28,
NVASGTFNVA-L—KF—=T7F9 327+ P Y RAEZHCTHEES N, TXRTOY 7 aAFHY
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BDWE13004—014L /N E L, AFVEBROYE13015—0292 K& otz ThHEORTY) —F i
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-CHy) 2SOH T ¥/ VOMPNE IS5 2 5 580G S 7z,

Abstract

Photochemical reactions of hydroxycyclohexadienyl radicals of benzonitrile and 4 methoxylated
benzonitriles and 3 methylated benzonitriles produced by the reaction with OH radicals have been
studied in aqueous solutions using the combined pulse radiolysis_laser flash photolysis technique. Upon
photolysis of hydroxycyclohexadienyl radicals under investigation irreversible photobleaching has been
observed with the quantum yield of 0.15 for benzonitrile, smaller values 0.04-0.14 for methoxylated
benzonitriles and higher values 0.15-0.29 for methylated benzonitriles. It is strongly suggested that the
observed photobleaching may be induced by the photochemical isomerization via azirine intermediates.
The effects of the electron withdrawing substituent (-CN) and electron donating substituents (~OCHs,
-CH;3) on the OH-attack position have been discussed based on the results of semi-empirical molecular
orbital calculations of the charge distribution on ring carbons.

¥—7— K HHEGEFEONRILSE, EFaFs v 7unFH IV IV AN, Ry by, @
NYYVZ M)V, TVY Y
Photochemistry of short-lived transients, Hydroxycyclohexadienyl radical, Benzonitrile,
Substituted Benzonitrile, Azirine
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WP, BEAIEDTICOH T VA Vv EDJE
PO E RN FEEVRETH D, HimlIBW»
THERMPY 2 LTORMETE LI ERNS, 7
V= 7utARMFTE& s 5612, OH
FIHNENRTE VFBEDPIS L THEELT %
OHM A (e FrF Y Y r7uAnFHf Iy
I IAN) DI X B FOS OIEHE D HITE S
N5 SRS 2B GY 2 LA b 7o LB
R84, HUREEH TRy
MREWIFEBR OHMN IAD AL OGS & Z 8 L
7o OB DT S B L 2 B, L7z o C,
K BEALE Y O OH A Itk o YL SOS A, O
RN, BREGHRWE ORI BIT 2R3N %
RIS DRFECHG T 5 2 eI I 5.

OH 7 ¥ /1 VO I E R ER LD e
QX Ty 7unF I ogng I AaNVEEE

T 5 ISHEREIC OV T, 8B L UER
BEENRVASVF ) VA, BYFAE VI
(ESR), BLUE#HEA s a7 57 14—
(HPLC) 7 &% M\ 72 E W 550t e & 0 F- i
HWTE L OWfgErdTH N T & 72 (Albarran,
et al, 2016). J5&FEST O OH KD FEIEIR
EORMZE L TIEFE 2 E s H 5T b
A, DR O RS 122 W T OWFFEHNIE
WMOTHRONTED, K ) —XOREH (fE
4, 2017 5 fE5%, 2018 5 fE, 2019) OATH
L. INOOWZETIE, A MFIVEHERVE Y
WM o m-o7 L=, AVFIERT ) —
BBIORA MR VERLLAEFEREEOHT V7
VORIGTHERT A FaFdFrvrzantdiy
I =)V T T H VO UG HERE DS R S
7o, BTG HOBEBEOAELFTH A XY
BN EUHEA MR VERET ) - VEHD
e, b7 ) —F il s, ehftbng
FFYIIANRT ) FINT I H VDA
L, ZoEFIEFERLEO SV - X F R
WowBrztAZ LR h, BRI L S
HROIRER AR S (5, 2017415,
2018). ZhCxLC, BTRGMEOAVKRF
UNVEEAT HEBREAFRETIIe FaoF
T UANFHIIZONT I HVONEEIC X B
7 = FHEM ST, LFE RIS 5 7%
Mofz. (B, 2019). REHEWEIE, 4~
fERT v VHhEL, MAT, AVEF TN
KOBTRIMEICIOXRVEVERD 2, 4, 61
DHEEMEEOBMAMH E N D, Thds, &
FAEITTIINBET T ) FINVTIAIL
DERHFR DENHEREEZZ 5N (EH
2019).

FAR 2R FS, BIREOE T KE 1Mo E# L%
A¥abFaFiyrzundFstIzo s v
WIZOWTHEM SN L0 L) PEEREVY. K
e Clx, BIRIEOE M 50EB L OB K5
Haie Fad oy 7undFIyzong Ih v
DIALFIZ G2 5 B2 S HIHLNIIT 572



DI, XYY ZPY VB LA b FVEH, X
FIVBRR = Y VEHWT, e Fafy
T/ rzundFIIoOng T hvoit
FRIBZENSVATTFY Y A-L—F =T F v
a7+ M)V ABEREEHWTBEL, X
B DA 21T o 72, X 61T, PREBRN ST
L BT R ) s AU QAN iV~ 3 e - i}
ZEHREL, BREOMER KB X OiE2I0H
7 T IV ORINE IS 2 % 508 2 Mt L7z,

I. RFG&E
1. AHORER

EBIZH WX = ) VEE Z D
B TotBY)Ths (EXFER2B
X "3 1Z/R L 7). Benzonitrile (LL#%BN &
W& 50, i FE98 %), 3-methoxybenzonitrile (3-
MBN, 98%), 4-methoxybenzonitrile (4-MBN,
90%), 23-dimethoxybenzonitrile (2,3-DMBN,
98%), 3,4,5-trimethoxybenzonitrile (3,4,5-
TMBN, 97%), o-tolunitrile (o-TN, 95%),
m-tolunitrile (m-TN, 95%), p-tolunitrile (p-
TN, 98%) FHOLHMELOAFLZbDOEZ
®» F % fli i1 L 7. Benzene, benzophenone,
naphthalene, KSCN I lROFs#hm % 20 % %
7z, @HRE (99.995%) 7V T ¥ A AT
7oA =y =05, SEERLER (N.0)
FHEAPTE,LOAF L2 WlFHI04—17
mmol dm®% Z [ KICED L72d D% EiHl
ALV (1 X1 X 4em) (A, TG R
NOH ARSI E20L, F7u 87
) — AL ANV T TER L.

2. ERRELERTE
RYVZPM)VEEOHT VANV EDRIS
THERTI2ERBMFA O Fud I r7on
FHIIZINT Y HIVONALF UG % B3
72012, BFHR -V —H—B KRS EIRG R
BEEZHWZ NVAFTIF) T RAEEE L —
W—7Iv a7+ M) Y AEBEBELMAGDYE

HABERRALE 6% 20204

72V AT AOFMCOWTIZEE#H (Sumiyoshi
et al, 2001 ; Sumiyoshi et al, 2006) (ZFCR L
7o WAHRRIE & LT, bl R LA gE R o
45 MeV SN FERIEM#ES (70 20
10-50 ns, =ZE®EHE), S E LT, Nd:
YAG L — % — (Quanta-Ray, DCR-11) ® 3
En A% (355 nm, 7SV AWE:6 ns) & W7z,

Rl 21301 M NaNO;% & ¢:0.01 M KSCN
72 S A A K % W % v (Fielden and Holm,
1970), 480 nmiZHB1F% (SCN),~ D4 Wttk
¥ #7600 dm’ mol” cm” (Schuler et al, 1980)
ELTHiTo 72 L—¥F—3&131%x10° mol dm®
benzophenone &£ 0.1 mol dm® naphthalene % &
Telfii & benzene V&3 % I\ C, naphthalene =
THD425 nm 2BV 2 5 T EFR % 13200 dm®
mol’ cm? (Bensasson and Land, 1971), @ (T)
=1 (Lamola and Hammond, 1965 ; Porter and
Topp, 1970) & L Tl L7z, MEGF SR 1352 0%
HZEIZEZD, BRSOV 2 QWG E 70
—140 Gy, L —%—,%V 25 I133.0—5.7 m]
DFPATD o 72, HHOLONHEEIZ06 cm £ 72
1310 cm THh o7z, FEBIETRTHRE (15+10)
TAiT- 7.

3. FERNIFIEEEE

RV EYRRFEB LY 7 7 OB
LT, ETHESMEEIE ((OCH;, -CHy) o
BEMEORBELHOLPICT L7720, BMHE
PR S THEEIC X DRIE L2, 5HE
I2iE, S FEMEEIE Y 7 7 = 7 Winmostar
ver6020 (70 ZAT7EY T 4) v, FREER
B4 T #E 7 a7 4 MOPAC2016 ver.
17.068 (Stewart, 2017) % gt & = > ¥
ELTHALAZ NIV =7 YIZiEPMT7
(Stewart, 2013) ZffiH L. COSMO#: (Klamt
and Schiilirmann, 1993) 12 X 0 KEWFIZE
VT B R sl LR AR A B L 72,
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. {FREBE
1. XVYZBMILLBEIUVEBN VY Z MU
D OH 4 NF D3 K F B4

K% B RS L 72K 0 R 2R G A T &
%, KHEF (eaw), KFEEF (H), KL
7Y (OH) owHE (GfE) 1, pH3
— 1O L 72K 2 BREIE L LET O v
IMeV Pl E DR T 3 )L F — 8 T TR E IR
W3 aa, DTNICRTiEE %% (Dorfman
and Adams, 1973; Munoz et al., 2000).

Glea) =G(OH) =029 xmol J'. GH)=006 mol J’

NoO f K i (IN20] =26 mmol dm®) @
arcix, (1) KXo BOSIZ X ) KHEF20H
FIHNVICERESN, OHT VA VO GEA
058 umol J'& 72 % (4=9.1%10° dm® mol' s,
Janata and Schuler, 1982).

ea + NoO + H:O = N;+ OH-+ OH (1)

OHZ Vv Eflie OFE-EOISE, FITE
B GHER7SV AT V) ¥ AT XD AR
X6, F-rFELLTIEDOLATY
% (Farhataziz and Ross, 1977 ; Buxton, et al.,
1988). OHZ Y A Vil & A LY A
B & LB AU W EE TRIB 2TV, D
F BB BRbERICES. AHINBUG. KFEG
ERETH Do FFEBRIRAKFEITH L TIBR K
FENORIMBISBERISTH Y, ke LT
BT e Fas vy rzand YV non g
DANEAET S, K1 I1EN0fF L 72BN,
3-MBN, 34,5-TMBN /KO -1-# 73V Z
05 us e D HWINA R M VAR LTV 5.
21Z0-TN, m-TN B X 0'p-TN ® N,O fafliK
B DE B OV 2 BGTE R ORI A R T
VERLTWD., WTFROED, WIUHR KN
F23350—400 nm O#FFAIZH Y, v BLaEIE (500
—600 nm) ZEFVWIINAERL, BT ufbodk

0.3

AO.D.

A/nm
®1 BT/ ZEBEHO.5 us D OH [l DK%

IXZ~% ~JL. 1mMN20 B3F1K5%. (@) BN,
(H) 3-MBN, (O) 3,4,5-TMBN.

AO.D.

300 400 500 600
a/nm

X2 BFR/SILZBE %O OH (AR D FEIRIL X ~
7 ML, NoOB3FIKBR.
(@) 25 mM o-TN, 0.7us#, (H) 34 mM
m-TN, 0.6 us#, (O) 0.53 MM p-TN, 1.0 us .

wx AL THH, BEHt (Sehested et al, 1975
95, 2017 : fE, 2018 : {7, 2019) OEf
N Y OHAH RO I A~ 7 v & FH
LTWabIERs Ny = b)Y IVEOOH
MR E FE SN,

[ 3 13 BN @ OH f}hiAk o W S B2 o 1R [ 22 L
ZRLTWw5h. BNOREOHME & b IZH)H



012 -

0.08

f’\o.D.
T

[BN)/mM

1.0

0.75
0.50
0.33
0.25
0.20

0.04

t/us

3 N0£3%10.20—1.0 mM BN KiAZR TEEIE
72345 nmiC & |+ 5 BN-OH Il DRI E DF
FZE{L. RIFRE : 57.5 Gy

AR BE S 22 D BRI S BEN4 5. FEER
ZMETFTIE, OHS VA VDR 1E3.4 % 10°mol
dm*< [BN]TH 5 Z &5, WSEHE o %
AbHSIZ0H S ¥V # )V & BN D 1 K B K
R ON L. BNERE & # 1 R BUGHE E
BoMIIZEEMRIES (KM4), ThiE
D OH A IARAE RS (2) 2D 2 K B
ERARDHND.

BN + OH—BNOH (2)

F 72, BNIREDOHE & OD o D E D 1S
D IEABALRDEE S5, ODpay & BN B R K
IZHHE L TODnax oo & 3K®D, §XTDHDOHT ¥
AIVABNERISEL7zbDERELT, B
FUT /T UNTIH TN T I HINDG
TR BOREM SR TH L. L Leds
5, REBELMATTIX, OHI VA VD#10%
WA 5 HIEF23AR L, X V¥V BRICAH
THETREINS., BT E T OOHM
R HA MR BB L 725N A RS b v %
HzaZemonhTsy) BI5Ho x5
WX ¥ Y (Shested et al, 1975), &5\,
REBERRZEDOBEBLRIELZHTLHDTH
(Wander et al, 1968), WIUBRAIEE & 75F W

HABERRALE 6% 20204

/10°% g™

obs

k

0 ] ] ] 1
0 0.2 0.4 06 08 1
[BN])/10* mol dm™
M4 BNEOHT U HILDRISICH T BB— KRS
RETEBOAEREKREM

AR PM L TV DB EFHME SN TV 5.
BN @ Y& b OHAF IR & HAS iR P o 2
R MNELEZDZ LD, WVATIF) VA
W2 T S Tw b (Chutny and
Swallow, 1970). L 724> T, Bl S 7z00%
ANRZ PV HEIMEDF5-2°10% & T %
& LT, OHAHIED 7ot irE 2 Hit L7z,

OH 7 ¥ A1)V & HIEF O BN X 2 SOt # B
ERFFNEN, 44%10° dm’mol’ s’ & 68%10°
dm’ mol* s’ (Buxton, et al, 1988) Ta& V) 1 —
HiDEND D 5 728, OHAH IR D A B g1 12
BwTid, HMEOF 53 TE5L LT
2 RS B e F e S L 7z,

FEERNZ O 723 R 3 _TUTR L AR o 75 3
T, OHI VAN & D 2 RIS HEEEH, OH
AR QWU KRB L 0 FIotR %
KD, £1ICFEDHTRLZ BNOWEIX
BE #t (Neta and Dorfman, 1968 ; Chutny and
Swallow, 1970) DO#fRE RS EH L 7.

£1OMERIIZ, $XTOOHT ¥4 IVAHBN
FLRBLTe FadF I yrundtizo)
FIAMNEG b0 IRELTRELONZ. L
"L, OHTF U NVBXR ¥ VB TIE 2 < IgH
(CN) zZ B3 2HE1E, e Fuxy v rn
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R1 NV RMILULBIUVBINYZ ML E
OHZ Y AN DORISEEEE & OH A D1
KIIUER (Ama) L ORFIRAFRE (¢)

Reaction rate constant OH adduct
Substrate  4/10° dm® mol' s’ Amaw/nm  &/dm® mol” em?
BN 43 345 3400
49" 348"
39" 343" 3370 (neutral) ”
3575(pH=108)"
3-MBN 6.4 365 5240
4-MBN 48 375 5260
2,3-DMBN 6.0 370 3680
34,5-TMBN 54 395 5470
o-TN 2.7 360 2320
m-TN 4.6 355 3070
pIN 48 360 3070

a) Neta and Dorfman, 1963. b) Chutny and Swallow,
1970.  BOS# BE 2 U5 A DOSE IV 724 (OH
+ SCN™) #11x10" dm® mol” s* (Buxton et al,
1988) & LT, 4 FWOGAREI IR S e 2 v
72 (SCN)y ~ D5 W 5642 % #7600 dm® mol” cm”
(Schuler et al, 1980) & L CHFHELL 7.

ANFHTILZ)VT VA NLOIEIZ058 umol ]!
LD/ ELHBDT, HTFROUREIZI D RE
LB LehoT, £1OGTWERE
DX, OHT ¥ A IVOMBANDBEN 2\ &
WELTRD SN/ MEZRL TS,

2. OHZ Y AIVOfFINGIE D ERE
thogxryrsundy o v Uhn
BAE R ZE Bt oIS EIT). b
DRIGIZE Y 72 /7 — VBT 578, RIL
#CTH A (Eberhardt, 1977). L LR 5,
KsFe(CN)eZz & ORALA DAL T TIE, o
MR ERNICT = ) —UNEBILE NG, %
BEBOSA, BLicXse Faox bt
SNBSS, e FaF o hVRFy v
7aNFH I TV T Y HIVOESRME TR
LN DLFELETHALILEIIRENT, B F
O & AL I NIALEASOH T ¥ 7 v DA
BEBERLTWELEEZOLNTWS (Klein et al,
1975). oI EnnH, MOEHRNY X L GH
DOOHM M EZ RO L FEE LT, 72/ —

WEERD AT SN T 5B (Choure et
al,, 1997; Gaisberger and Solar, 2001 ; Albarran
and Schuler, 2005).

BN X3 % OH T ¥ 71 )V DA i o 341
PEEFRD 2012, PCo % JH W T HEE%0.065
Gy s', #m234 Gy TFO5MT, BAKER
HCTKsFe(CN) sl Xk pe Fuxivy7 /7
ANFH VTG TV NVOBALKISDTGE S
72 (Eberhardt, 1977). JE\>BNEEEHIPH (5
10" —5x%10% mol dm®) TEIll X7z FoF
YRV MYIVEMERRE T 2 — VIR
WEAL L o722 &0, BRALRIS Mo )
B (FYAN—FTHVEIE) X0 bk
ETWVWDLIENHLNT, BMEMESA2 5 O0H
7 T ANV OMPTIELEDSKD bz, OHZ
IHNORISTU% ST T /) 7 = ) — VEMERE L
THESNM, BMEOKISEOIE, b, X
5, NI DOWTL03: 077 1 1TH -7 (F
W REAIIZENEN 2T OH LD T
GERRLE). TV —IVIZHAR X F Lo EIR
WAEL o THEY, = XYL THE
DM ABR E N T WD Z LA 5 (Eberhardt,
1975), X ZfiA~OM OB E K5 [
IR TH L LEZLNT NS,

FBEDOWFEATBN O Cs I L 1,
0.17 Gy s', #4200 Gy LA F D JER A T 1T
b Twb (Fangetal, 1995). 4V, x %,
737, psofir+ P (CN) 122wT095:0.7:1:
08TH-o72. OHTF VI NVDEHBU%HMNT T /) 7 =
J—=lE5HZ, KR DI5%IECN IS L7z
Bk (psofr) F7213MEIDOCN & OIS T
b ELTWVDEDY, acetonitrile & OHZ 1)V
DGR (h=2.2%10" dm® mol” s') (Buxton
et al, 1988) Z & 25 KiEidipso ik & @
Kt THha LfmLTnb, 5 50H%EICE
WTh, 7/ =PRI TwianZ & X
D, ipsoNiAIMOBEIIEBLE T =/ —
WMEDSHEEZ H VW EAVRENTWAE. Thb
DIFFEIZL > TOH T VA NVIETRTOBRKE
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R2 FREBRMHSTFEEER (MOPAC) ICLWETELANLY Z ML BLU X REF BN Z N IIVDOEBERRE

BN 3-MBN 4-MBN 2,3-DMBN 34,5-TMBN
78 N
1 OCH
9 3
: e H3CO OCH3;
Position 4 OCHj, OCH3, 3 OCHj,
1 -0.094 -0.010 -0.183 -0.163 -0.031
2 -0.094 -0.223 -0.009 0.219 -0.194
3 -0.171 0.241 -0.322 0.102 0.159
4 -0.097 -0.249 0.311 -0.187 0.069
5 -0.171 -0.089 -0.292 -0.169 0.187
6 -0.094 -0.177 -0.016 -0.103 -0.216
7 0.221 0.215 0.243 0.247 0.233
8 -0.376 -0.360 -0.403 -0.386 -0.371

®3 FREERENFHEZE (MOPAC)

ICEWETELAZMNVZ NIIVEOERRE

o-TN m-TN p-TN
- on o
{ _CHj
2
3 CHs
Position 4 CHj

1 -0.145 -0.071 -0.127
2 0.115 -0.145 -0.070
3 -0.221 0.036 -0.222
4 -0.076 -0.147 0.113
5 -0.199 -0.150 -0.222
6 -0.075 -0.123 -0.071
7 0.232 0.219 0.230
8 -0.388 -0.374 -0.388

6 LASIZIEREIRISAIM L T b 2 e 3H 5
M7 o7z,

BEFRIETH S 0H T T A VORI E
ORI, FIRFOBMBEENERT 5 &
EZOND. 2B L3I EREERY 513
B X DR LR E LOBEMEREDIIR S
NTWw5b. BNOWAEIR, BRHE OB %X
0094 - 0171DHFATH B Z L0 b, TXTOD
RIRFIZEFIEFH—IHHALTLD0D05.
L7235 T, ZOBFEESMIERTHON
72T /)7 2 = VEERO SRR E RS A

3. ?-0322TH v, 135-trimethoxybenzene
%°35-dimethoxyphenol ® 2, 4, 6 {7 ® & & Al
(#5-049) XD DIEZ WY A/ S (T,
2019). K2BIU3OMBELY, A MF I
RAF NI EOBRA G VEOERILZ HT S
BNOHETH, BREELOEMEEDRD &
RN S W, L7235 C, OHT VA NVDOK
BITBRF I L CIRERMISGEZ TS 50
EEZLNS.

3. eFOXIO7/o70AxHT I ZIT

BLTWBREVWRDL, F72, A MFIERPXF T HIVDORALZE RS
VEEEZAHTHBNOYEIE, Zho0EHEED X 5 13 N.O S FI BN KB DNV A T VA )

TV b =28 F B & O BB AR IS LA A
LNAHD DD, EEEOR/MEIZ4MBN O

VA, b=H—=TJv 273 P VABIV
BT - V=Y —BREERPOMRE/RL T
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0.1 T T T T
electron pulse
008 |-
006 |
004
o “laser pulse
9] 002 |- -

-0.02

-0.04

M5 N0g3F1 mM BNAKERDEFIREBEH, L —
P—BLUVEFR+L - —FBRBHICH TS
Wt EDRFEZE L. BUALER @ 345 nm.
(——) EFiREH, (—) L—¥-—RH,
(—) EF#R+ L —¥ B

Wb, L—HF— L 20k ERE LA
BN 2%355nm O HHIB A WIL & Fi 72 720, i)
BLGIC & 2 A, Z B 5 oa BBl SNz, &
TR L= —BRSERETIE, OHAH A
DR EIET ) —F B SNz, 7)) —Fik
L—H%— VAN (6ns) THRT L, AW
Thab M6 LH7IEENEN, X MFUEWGE
BNE XA FVEBRBNO VAT I+) YV AB
LB - L= —BREERF O R LR
LTwa., FEEBRICHWZITXTORET, L—
W=V ANTSEE T A0 HNRNETY) —F
AE S 7. bk S 7 OH Ak o #l &
BN O A T53% Th 5. HEFAICLD
ERTAY70nFH I o0 Vh VR
T —=FE2Z b0 LKELT, OHfT
EDE7 ) —FoEFREZHEI L T4
ERaR oVAS

A NEVERARYE U (EE, 2017) & X
MEVEERT o -V (£, 2018) ©OH
IRz G L 7256121, a7y —F& %
WIHESI AF A SV A VAR 3) X7 =
JXRINVTIANDER 4) XrEhENn@l

AO.D.

AO.D.

X 6

AOQ.D.

AO.D.

X7

0.12

0.08

0.04

0.12

0.08

0.04

t/us
N:OBBFIKBRDEFIRBHR S L VEFRE+
L —H —ZRBHICH T2 WLE DRRZ L.
(A) 1.0 mM 4-MBN, #EIEE375 nm, (B):
1.0 mM 3,4,5-TMBN, #Bl&K395 nm.
(=) BFEREH, (—) EFE+L V-

HR Y.

T T T T
012 | M -
S w
008 |- ‘
L | N .
004 ‘ -
| laser pulse A |
0 -
e TSR
0.06 L electron
pulse
0.04 |
B v
002 | =
laser pulse
= B -
ommw -
‘ ] 1 ] 1
0 2 4 6 8 1Q
t/us

N2OBZFIKBRDEFIERHFA S L VEFHE+
L —H—ZFRBEHICH T BWEEDORRBZEAL.
(A):1.7 mM m-TN, &K KR360 nm, (B):0.42
mM p-TN, ELEIERE365 nm.

(=) EFERE, (—) EFR+L-—HY-—
FR AT,



W37z, 3512, NSO FEE & HE
LT, AMFVENPSOKREGIEZKEIIET S
ZELWHMITSINT

OCH, OCH;
OH

itfH - /dD\ MRS

HiCO OCH3 HiCO OCH;

OH o
OH
hv
H —_— + OH + H
HaCO OCH; HaCO OCH, (4)

FALZE RO IR G- 2 S E R F L A7
B DR TR TG H, 1,35-trimethoxybenzene
(1,3,5-TMB)*° 3,5-dimethoxyphenol (3,5-DMP)
D Y A 1%, ®cation / ®bleach & @ phenoxyl
radical /@ bleach DILASENEN078L1.0TH Y,
TALF BB BT OH- BB 5 IR EA A S
N7z, MOPACRIE DK RIE, EIRIEDOF IV -
INTBAMIZE -T2, 4, 6 (OB Ik FE L OB EM
TENEL I EERLTEY, ThUZE) Ol
WEEE R BOSHEI o 7o L am S 7.

—Ji, BERIMEOINVERF I NVIEEZHET S
BREFBB LR b F VEBZLAFRROYET
(&, REER  X OJEEER o 42T o OH AT Ik
IZBWT, EFERIS e Bl I N o7
(k. 2019). REFROA & AMLRT v v
VHBENZ EITMZT, A MR HE‘OF Vb -
I T ELIEVELS & 2 Bk 3 O BT B OB N3
ANVERFIVEEOEF LRI (X & B 12
FoTHZOLNTVWAE D, HphEIZk - T
OH HiEENF R I N2V L2l RB I
7z. BN, p-TN, ZH&R, 7=V =NV, 7z /) —
VDA F AERT v (eV) IZERER,
9.70, 9.32, 93, 822, 849 (Haynes, 2016) T
HY, BERIMNMEOBEREZATEBNB LY
AMFTBIOA MR VEBRBNOYA, ZE
TR EFMRICOH FMEAIE Z 5 Z2wnv 2 LAt
FHENL., LPALEDDLH, WFhoXy Y=
FOVHEHTHRT Y —F Bl s -2 &n

HABERRALE 6% 20204

5, OH il & 1358 % 2 L= OR A X T
B ENELRIRIND.

WA, CEHOZEFEMARSHERRIZLD, &
PR LN T HOHT VH N DB TR EE R
FADOBEDNFE S 7> (Zhang et al, 2016). %
ALt (=280 nm) MGHIZ X A H0.0 55 fRICL Y
AR L7200 Z ¥ v & BN O B A W) 0 55 #t
M HRDIA DS ST, o-hydroxybenzonitrile
(12%), m-hydroxybenzonitrile (53%),
p-hydroxybenzonitrile (6 %), isocyanatobenzene
(29%, (ID). T oA 5 A, BILAO
AR T BT 2 EH SR BRSNS LD S
72 4% B (Eberhardt, 1977 ; Fang et al, 1995) &
KRECELRY, 27 780X 5 i~ OHA A
WOTHERETHLI L, WA TERLZ
isocyanatobenzene 2329% b 5O TWAH 2 L &R L
Twb. IhHofFE (5) RUTRT LIS, M
PANDOOH T VAN DAIE Ui azirine (1)
AL 5 2HM S, SHICRLRURICE 5D
DELTwA (Zhang et al, 2016).

CN

.G
HO. _N- c*
c N=C-OH N+
. 5 =
+ OH' —— — 1] - |
- e

(n (I

(5)

LHL%ans, BRICHOHFAETIZET S
A ERERERBEICIDES KR
(Eberhardt, 1977 : Fang et al, 1995) T &
isocyanatobenzene l¥MI SN TE ST, i
T, OHZ VA Vollgid %\ idipso fi~Dft
Mmix13—15% & b bhTwasr 2 & kD,
(5) XSGRO BB IR D TR & &
Z BN 5. Zhang b DOFEERIL, RV T &
W EETHbRTWS., FhaxEET 5L,
isocyanatobenzene i&, OHAF Jll & Gpso i i
i) ONRMALEE#E2 (6) BIU (7)
ROPUSFEBIZ L VAR L 72d D EE R D DN
ZBE-bNL, T2, ZORISHERIEARNZE
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HO. __N-
HO ¢N

CN c
Qo — 0 O
(6)

DGR FHINIHN T L2 LA TE 5.

.0
HO. N e

f izc—OH
)

a (7))

E R %GO O g A7 BOS 1 PURE 2 &
H 5 T B Y, nitrile oxide 7* 5 isocyanate
~N O B #x i (Tayler, 1985) % azirine &
B [ K & ¥ 5A4-hydroxybenzonitrile 2* &
4-hydroxybenzoisonitrile ™~ ® Jih ke 12 & % §iz
il (Scavarda et al, 1997) 7 &A% s
W5, B 512, 3-hydroxybenzonitrile ® ;4
FHEAZIZ £ D -CN 25 -NCANDEBHHEZ 5 7%
WD T azirine F AT S N W2DTH
% EFHENTWS (Bonnichan and Richard,
1998). L7:%%5C, ARMFFETHIM S h7b7
J—=F1F (6) RickzreruFs o7 /v
OAFH Y =)L OREREIC BT 5 R
&, TNiTHe < azirine ZREH T 5 B2 L %
WHEMPRLEVWEEZONS.

BN &R (0.15) 2l X M+ VE
BN CTld/h &<, A FVIEBOLA LS
ZNULEORFINEFELN. 512, EHR
FEOME L EIZ L > TORTINEDOMEHAZALT
HIEDRENT (FR4). ipsofijxF o E
BE LT —F Or - IE O MBI 23 A
bNanZ enb, #1INEDOZAbIpso i~
OOHMIMOBEIKIZ L 2 b DTIdA L, EHEL
D (6) ROMEAIBITGZ 2R EEZ D
n5.

X MF v EDOYE, 3-hydroxybenzonitrile &
3-methoxybenzonitrile D W ZE i 0 & 1 L& %
T 5L, WHEDHPABERENT L0
#HENTw5b (Bonnichan and Richard, 1998).

R4 OHZTHIMMIELERLAEROXY Y
JOAANFHYISIZNSTHILDOHXT) —FDE

FINE

Substrate D pleach
BN 0.15+0.01
3-MBN 0.09+0.01
4-MBN 0.08+0.01
2,3-DMBN 0.14+0.01
34,5-TMBN 0.04 =0.005
0-TN 0.15+0.01
m-TN 0.29+0.01
p-TN 0.29+0.01

COZEND, A NFVIEIIALEOC & ]
FTAHAMEMDNH D LAREINT VWS, —F, A
FNVEOLEIEIBN EF Udd b WIdKE &
FNEFHFONTEY, psofifHhL 7z OH
FIANIIMAT, ZTOBEOBRKFEIHML:
OH & WAL= PUBIZH G- LT3 Z & AUREE S
N5, (8) . BUALRISIFERIREIZB W
THRI D EEZEZLNTEBY, Xyy=1M)Nw
DEALRISIZ BT AT ) 7 = ) — VEMEARSG
OB RS, Fe 2V i2ga0 2 7
Btk D I A Fe(CN)s® 2 Fl W 72 B o IR 12 1
LV DL, Fe* 2 v 723554 2 BAL BSOS O R
W OHAM KD BAEALHE Z 2 720 EIRIBE L
Tw% (Eberhardt, 1977).

HO_ _N-
CN CN i
HO
h
@ o H<©\ ) @
CHs CHs CHz (8)

A EE T A V¥ — (Haynes, 2016) 7 5%
WML7Z0HT VI NVORIED I &)V ¥ —%4A1L
(AH K] mol") &, * bF DS DKRE]
EHE, AMNFVEPOSOAFNEOT &K
&, AFNEDPLOKEIIEHEITHLTERN
Zh, -1123, -11925, 1218 %0, wIhd
RN THD I EERLTWES., L Leds
5, JEIZ X - T, ZEABE O OH Ak
TIEAMFVEPLOKREDESKE DRI S5
Motz X (fEF, 2019) TSR
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BN T F A AR L KNG B O BEE A AT 5 72002, 20034 8 H A 520074 7 H F TO M
B S 10k BRI E T A E=F ) V7V RAMZBWT I REOFY S F Vil 2 iz L.
Z F & E L7z ISR B3 107 H BT L4501 O WK 4 2 5edk L 72, B 2 VIR 12 7 — & & il R
L7236, WORDSH - 72RE N OB 5 K VREEIE85 Bq m* T, BKDOZVEEWORA L) bk
FIEEICAEEICE Y (P <0001) (=65Bgqm®) ETH-72. —h, BoOds%5E, BIOT N VRE
EEKDEEE Z T otz BWROEELZ R, BWAOROKERT, 10 m s'O#EETK BV
DD S F k1366 Bq m* T, ZAUXE UHETRL M2WEL D AFICEHVIEE (62 Bg m®)
THhosz (P<0001). L2L, BAKOD LTI, BAHDOT B VBEIZBVEIC L > THEINL 2o 7.
Wl LT, 9Ny FARMEBOERIEZ > TWAIMIC 182 S KAt Sh, #iiZiGsiohy
INMZHIE L TWAWREMEAH 5. X512, MEOKINEHMIIEND S FVREIZHDFGLTwLI L
AR S N7z,

ABSTRACT

To determine if there was an association between outdoor radon gas concentrations and volcanic
activities, hourly average outdoor radon concentrations were measured at a monitoring post located
10 km south-southeast from Mt. Sakurajima during August 2003 to July 2007. During this period,
Mt. Sakurajima was recorded to have erupted 145 times on 107 days. The geometric mean radon
concentration at the monitoring post at hours with eruptions was 85 Bq m® which was statistically
significantly higher (P <0.001) than that (= 6.5 Bqg m®) at hours without eruptions, when the data
were restricted to hours with no wind. On the other hand, during hours with wind, outdoor radon
concentrations were not affected by the eruptions. Next, the effects of tail winds were examined. At
hours without eruptions, a tail wind blowing at a speed of 10 m s” resulted in a radon concentration of 6.6
Bq m® which was significantly higher (P <0.001) than that associated with a head wind with the same
wind speed (6.2 Bq m®). However, at hours with eruptions, outdoor radon concentrations were not
increased by tail winds. In conclusion, radon gas was released from the soil into the atmosphere during
the eruption of Mt. Sakurajima, possibly in response to the increased seismic activity. In addition,
the findings suggest that volcanic ejecta from Mt. Sakurajima also contributed to the outdoor radon
concentrations.

* —"7— K : outdoor radon; Mt. Sakurajima; volcanic eruption
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1 INTRODUCTION

Mt. Sakurajima in Japan is one of the most
active volcanoes in the world. The numbers
of eruptions in the 1990s, 2000s, and 2010 —
2016 were 2,586, 1,520, and 6,646, respectively.
Volcanic activities are frequently accompanied
by earthquakes, and radon anomalies are
suspected to be a precursor of earthquakes
(Ghosh et al. 2009, Hauksson 1981, Igarashi
et al. 1995, Wakita et al. 1980). Thus, regional
outdoor radon concentrations may vary in
relation to the activity of Mt. Sakurajima
because of the enhanced seismic activity.

Outdoor radon concentrations may also be
influenced directly by volcanic discharges
because such discharges are known to contain
some radioactive substances including radon
and its progeny. For example, Lambert et al.
(1976) reported that a large quantity of radon
and its progeny including lead (Pb)-210 and
polonium (Po)-210 were discharged from Mt.
Etna, an active volcano in Italy. In the case of
Mt. Sakurajima, Komura et al. (1988) estimated
that it emitted Po-210 in the range of 10 —100
x10" Bq y"'. Furthermore, earlier research
has reported that radon concentrations at an
altitude of 1,800 m above Mt. Sakurajima were
in the range of 0.740-2.96 Bq m™ (Igarashi et
al. 1995), and in the vicinity of Mt. Sakurajima,
the outdoor concentrations of ““Pb (RaD) and
2Py (RaF) were 6.18%10°-1.55x10" Bq m™ and
474x10°-9.25%x10” Bq m*, respectively.

The present study examined the association
between volcanic activities and outdoor
radon concentrations in the vicinity of Mt.
Sakurajima during August 2003 to July 2007.

2 MATERIALS AND METHODS
2.1 Radon measurements

A monitoring post was constructed in the
Ichiki district of Tarumizu city (Figure 1). This
monitoring post is located 10 km southeast
of the volcanic mouth of Minamidake by Mt.
Sakurajima. There were no houses in the
south or east directions of the monitoring post;
however, wooden houses were present in the
north and west directions of the post (Figure 2).

Outdoor radon concentrations were
consecutively measured by using an
Alpha GUARD 2000 PRO radon monitor
(SAPHYMO, France), which measured the
radon concentrations with a 10-min cycle and
diffusion mode. The instrument gave radon
concentrations averaged over 1 h. Therefore,
on each day, radon concentrations for 24 one-
hour bands were available-the 1* band on a
day started at 00:00 and ended before 01:00,
while the 24" band started at 23:00 and ended
before 00:00 on the next day. According to
the manufacturer, the device calibration error
is within 3%. Outdoor air was taken from a
table set up at a position 1 m from the ground
(Figure 3).

2.2 Data on weather and volcanic activities
We obtained the official records on the
frequencies of Mt. Sakurajima eruptions
and other relevant information kept at the
Kagoshima Local Meteorological Observatory.
Also used were the directions and speeds of
winds in the Kanmachi district of Tarumizu
city. Those were data were consecutively
monitored and kept at the Kagoshima
Prefectural Institute of Environmental Science.
The present study used 1-h averages of those

measurements.
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1: Location of radon measurement sites in Tarumizu city and Mt. Sakurajima.

The map was created by using Microsoft Power Point software (version 1810).

2: Location of radon measurement sites in the volcanic mouth of Minamidake and Tarumizu city.

A monitoring post was established in the Ichiki district of Tarumizu city, which is located 10 km southeast from
the volcanic mouth of Minamidake by Mt. Sakurajima.

The tail wind is the NNW wind and the head wind is the SSE wind because the monitoring post was situated in
the SSE direction from the volcanic mouth of Minamidake by Mt. Sakurajima. This file is in the public domain
because it was created by NASA. (Sakurajima volcano, Japan, imaged by the Landsat satellite. From [http://landsat.
usgs.gov/gallery/]. {{PD-USGov-NASA}} Category: Sakurajima).

4: The monitoring post.

There are no houses in the south and east directions of the monitoring post. On the other hand, there are houses
north and west of the post. Therefore, given the wind directions and wind speeds used in our study, the monitoring
post results may not be relevant to the houses. However, it seems that there were no errors in assuming that
the research results reflect the flow of the wind from Sakurajima to the sky above the post considering the wind
directions and wind speeds in this study.

Figure 1. Location of radon measurement sites in Tarumizu city and Mt. Sakurajima.

Mt. Sakurajima

16 N

|15\m1_.-“ :

Tarumizu city
(monitoring post)
Figure 3 Alpha GUARD radon monitor (SAPHYMO,

Figure 2 Direction of monitoring post in Tarumizu France) was used for radon measurements
city and Mt. Sakurajima. at the monitoring post.
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2.3 Statistical methods

In this study, we used N, E, S, and W when
referring to wind directions of the north,
east, south, and west, respectively. Since the
monitoring post was located in the SSE direction
of Mt. Sakurajima, the NNW wind is the tail
wind. The tail-wind-component speed was
calculated by multiplying the recorded wind
speed with 1) cos (0°) for the NNW wind; ii) cos
(22.5°) for the NW or N wind; iii) cos (45°) for
the WNW or NNE wind; iv) cos (67.5°) for the W
or NE wind; and v) zero for the remaining wind
directions. We set the line connecting Sakurajima
crater and Tarumizu (monitoring post) to cos0’.
The head-wind-component speed was calculated
by using the same approach.

For radon concentrations, geometric
means and their standard deviations (SDs)
were calculated in the present study unless

otherwise specified.

3 RESULTS

We examined outdoor radon concentrations
during the period between August 6, 2003,
and July 31, 2007. The radon concentrations
were measured on hourly basis, and data were
available as an hourly average for 32,570 h.
The maximum outdoor radon concentration
recoded during the observation period was 60
Bq m®. As shown in Figure 2, from time to
time, outdoor radon concentrations exceeded
20 Bqg m™. Note that values higher than 20
Bq m® accounted for less than 1% of the
measurements obtained by the nationwide
survey conducted in Japan from 1997 to 1999
(Ishikawa et al. 2008a, b).

The average outdoor radon concentration
was 6.9 (SD=1.8) Bq m* during the observation

period (as described in the materials and

methods section, all of the average radon
concentrations presented in this study are
geometric means unless otherwise specified).
This value was slightly higher than the
Japanese mean reported by the nationwide
survey already mentioned, which obtained an
arithmetic mean of 6.1 (SD: 1.9) Bq m* and a
geometric mean of 59 Bq m® (its SD was not
reported) (Ishikawa et al. 2008a, b).

During the observation period, Mt.
Sakurajima was recorded to have erupted
2,409 times on 101 days. On those 101 days
with eruptions, the average outdoor radon
concentration was 74 (SD=17) Bq m®. On the
remaining 1,262 days without eruptions, the
average outdoor radon concentration was 6.8
(SD=1.8) Bq m™. The difference between the
two average concentrations (74 vs. 6.8 Bqg m™)
was statistically significant (P <0.001).

Among the 2,409 eruptions on 101 days, the
accurate time when an eruption started was
recorded only for 52 eruptions in 49 one-hour
bands on 43 days. For those 49 one-hour bands,
the average outdoor radon concentration was
7.7 (SD=1.7) Bq m?. Statistically, this value
was significantly higher (P <0.001) than the
average radon concentration on days without
eruptions (6.8 Bq m?).

If the elevated radon concentrations were
at least partially due to radon gas released
by volcanic eruptions, tail winds (the NNW
wind) could have increased outdoor radon
concentrations at the monitoring post. There
were only 12,285 one-hour bands with wind
speeds and wind directions recorded. In the
following analysis, 1-h bands with an eruption
(eruptions) and without an eruption (no
eruptions) were used-the following analysis

excluded those days with an eruption (eruptions)



but without an accurate time when the
eruption took place. There were 15 one-hour
bands with no wind and 573 one-hour bands
with wind speeds of 1—4 m s . In those 588
one-hour bands, there was only one eruption.
In the 587 one-hour bands without an eruption,
average outdoor radon concentration was 8.6
(SD = 1.6) Bq m”®. In those 11,002 one-hour
bands with wind speeds of 5 m s’ or higher,
there were 9 one-hour bands with eruptions. In
the 11,002 one-hour bands without an eruption,
the average outdoor radon concentrations for
hours with eruptions and without eruptions
were 5.2 (SD = 2.0) and 7.2 (SD = 1.8) Bq m>,

respectively. The difference (5.2 vs. 7.2) was not

Table 1. Results of the regression analysis in which
log-transformed radon concentrations were
regressed against tail-wind speeds.
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significant (P = 0.056).

The effects of tail and head winds on
outdoor radon concentrations are summarized
in Tables 1 and 2, respectively. Larger
tail-wind speeds resulted in lower radon
concentrations at the post. The negative
association was stronger in 1-h bands without
eruptions. Larger head-wind speeds resulted in
lower radon concentrations at the post as well.
The negative association was stronger in 1-h

bands without eruptions.

4 DISCUSSION
The average radon concentration at hours

with eruptions was significantly higher than

Table 2. Results of the regression analysis in which
log-transformed radon concentrations were
regressed against head-wind speeds.

Explanatory variable: tail-wind speed

Explanatory variable: head-wind speed

Eruption | Regression coefficient (SE) P value Eruption | Regression coefficient (SE) P value

yes -0.0751 (0.00593) 0.006 yes -0.0454 (0.0259) 0.222

no —0.0056 (0.00057) <0.001 no =0.0203 (0.0007) <0.001
P value for the difference = 0.011 P value for difference >0.5

The data were restricted to those in which tail-wind
speeds were larger than 0 m s'. SE, standard error
of the coefficient.
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that at hours without eruptions (P <0.001).
Such an increase was only observed when
there was no wind, thus suggesting that the
excess radon was due to earth crust-derived
gas emissions that were dispersed from
underground. At hours with winds, the effects
of eruptions were unclear.

In order to evaluate the effects of tail
and head winds, radon concentrations were
regressed against the tail- and head-wind
speeds. At hours without eruptions, tail winds
with a wind speed of 10 m s resulted in
higher radon concentrations (P <0.001) at the
monitoring post than head winds (6.6 vs. 6.2
Bq m”®). An increase of radon concentrations
in relation to tail winds was found even for
a wind speed of 5.0 m s”. These findings are
suggestive of the possibility that tail winds
deliver radon and its progeny from Mt.
Sakurajima to the monitoring post.

On the other hand, at hours with eruptions,
tail and head winds did not make any
significant difference in radon concentrations.
Eruptions, which are defined as those in which
their plumes reach the altitude of 1,000 m, may
spread radon gas more widely, and therefore,
this may result in lower outdoor concentrations.
A volcanic plume is a mixture of particles and
gases emitted by an eruption. Indeed, earlier
work has reported that while volcanic ash as
large as 0.250 mm falls down in the vicinity
of Mt. Sakurajima, fine particles such as
suspended particulate matter (SPM; PM <7 um
in diameter) can reach as far as approximately
30 km (Higuchi 2012). If the monitoring post
was located in more distant areas from the
volcano, it might have been possible to detect
radon even at hours with eruptions.

It was difficult to determine whether

the elevations of outdoor radon gas could
be attributed to plumes and discharges
from Mt. Sakurajima or to earth crust-
derived gases emitted and dispersed from
underground. However, our observations that
tail winds increased radon concentrations at
the monitoring post suggest that there were
contributions from both plumes and discharges
from Mt. Sakurajima. Komura et al. (1988) also
reported that radon progeny levels increased
at their monitoring post located approximately
10 km away from Mt. Sakurajima at the time
when the wind blew from Mt. Sakurajima (see
also Igarashi et al. 1995).

5 CONCLUSIONS

In conclusion, the eruption of Mt. Sakurajima
was associated with the diffusion of radon
from the soil to the outdoor atmosphere.
Volcanic ejecta from Mt. Sakurajima could
have also contributed to the outdoor radon

concentrations.
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A survey of the amounts of time spent on daily life activities
by nursing college students during practical training periods

— Comparison between third- and fourth-year students —
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OBV IEE O HEAGATHRMZ LKL, TOELZWLRIFLI 2 HME L, TORE, 3
FRE AEROFHEER, MERRERH, SNSHEMHBRICOWTHEAZ RS, BFEREHIZOWTE, 34
KEDDAERDIZIDVBEL BoTBY, AEAENALNT.
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Abstract

Students with little experience of participating in practical training are considered to have difficulty
understanding how they should manage their lives during the training period. As they become more
experienced in practical nursing training, they are expected to improve their abilities to adapt their
daily behaviors, including management of their health conditions, to practical training. However, few
studies have been conducted involving third- and fourth-year students to examine changes in their
daily life activities during the practical training period.

The present study was conducted to compare the amounts of time spent on daily life activities
during the acute-stage (third-year students) and chronic-stage (fourth-year students) training, and
examine the differences. Involving students who had taken acute- and chronic-stage training, to
examine the amount of time spent on their daily live activities. There were no significant differences in
the amounts of time taken for learning, sleeping, and SNS between the third- and fourth-year students.
The amount of time spent on eating by the fourth-year students was significantly longer than that for
the third-year students.

It may be difficult for students to improve the ability to manage their daily lives by only becoming
experienced in practical training. Therefore, it is necessary for teachers to understand the daily lives of
individual students and encourage them to manage their daily lives as well as health.
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nursing college students , practical nursing training , time spent on daily life activities
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Abstract

The purpose of this study was to investigate the effect of foot rotation angle during standing on the
axial rotational range of motion (ROM) of trunk and pelvis. Eleven healthy males participated, who
performed a maximum axial rotation of the trunk in a standing posture under the conditions of five
different foot rotation angles. The reference angle was defined as the average of the maximum internal-
and external-rotation of hip joint in a static standing. Biomechanical assessment was undergone using
a 12 infrared optic cameras and two force plates in motion analysis system. The following parameters
were obtained: the axial rotational ROM of trunk and pelvis segment, and the ground reaction force
(GRF) at the maximum rotation of trunk. The balance of weight bearing on the left and right at the
maximum trunk rotation was evaluated using the vertical component of GRF acting on both feet. As a
result, The ROM of the pelvis segment decreased significantly on the conditions of —30deg or +30deg
compared to the ROM on the condition of the reference angle. The load on the foot of the rotating side
was increased and the free moment was decreased as the external rotation angle of foot was increased
significantly.

F — 77— K : Foot rotation angle, trunk rotation, pelvis rotation, stance
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I. INTRODUCTION

Axial rotation of the trunk is regarded
as important for many vocational tasks and
activities of daily living (Montgomery 2011).
Regarding sports, the swinging of a golf club,
pitching in baseball, and other motions require
trunk horizontal rotation (axial rotation) for
good performance and injury prevention
(Fleisig 2013; Okuda 2010). Okuda et al.
(2010) reported that highly skilled golfers
performed earlier trunk rotation with rapid
weight transfer to the trailing foot during the
backswing compared to low skilled golfers.
According to Kim (2014), the constraints to hip
joint internal rotation were associated with
substantially greater lumbopelvic movement
during the golf swing.

In earlier study, trunk rotation was used
to indicate the effectiveness of a Parkinson's
disease rehabilitation program (Stozek 2015).
Some studies examined the influence of trunk
flexion/extension angle on the trunk axial
rotation range of motion (ROM) in a standing
position (Montgomery 2011) or in a seated
position (Toren 2001; Edmondston 2007).

Several foot rotation angles in relation with
exercise performance and gait have been
studied with the magnitude of internal rotation
moment of the knee decreasing significantly
with external foot rotation during squatting
(Almosnino 2013). Lynn, Kajaks (2008) reported
that internal rotation of the foot increases the
knee adduction moment and the magnitude
of the lateral-medial shear force during late
stance of gait. However, the standard of foot
rotation angle condition was set as parallel or
self-selection in earlier studies (Almosnino 2013;
Escamilla 2001; Ninos 1997; Signorile 1995a ).

No evidence-based study on the relationship

between the foot angle and the trunk rotation
in a standing posture has been made. This
study was designed to investigate the effects
of foot rotation angle on the axial rotational
ROM of trunk and pelvis, which have not been
confirmed in any earlier report. Additionally,
this research examined the kinetic effect such
as the free moment of the ground reaction
force (GRF) and weight bearing distribution
between the left and right limb at maximal
trunk rotation. It is hypothesised that the
foot rotation angle will affect the ROM of
trunk and pelvis rotation as well as kinetic

parameters at maximal trunk rotation.

I. METHODS

Eleven healthy men participated in this
study (21.5 = 1.7 years old, 1.71 = 0.07 m
height, 654 = 9.1 kg; mean * SD). All were
provided written and verbal explanations of
the experimental procedures. All provided
written informed consent. The study was
approved by the Hokusho University ethics
committee.

Prior to motion capturing, the range of the
internal and external rotation angles of both
hip joints were measured with a STANCER
device (GB08004; Gyro-Technology Inc., Japan)
composed of two turntables and angle sensors
installed on each turntable (Fig. 1). Participants
were instructed to stand on the turntable
without knee or hip joint flexion and to gaze
at black dots in front of the participant at
eye level. They rotated the both hip joints
simultaneously internally and externally for
three times. The STANCER measured the
peak internal and external rotation angles of
both hip joints in 1-degree increments. The

average angle of the peak internal rotation



turntable

Fig. 1 The STANCER, which comprises two
turntables and angle sensors installed on
each turntable, calculates the reference
angle, defined as the average of the
maximal internal rotation and external
rotation of both legs in a standing posture.

and external rotation of both hip joints in a
standing posture was defined as the reference
angle.

For all participants, the reference angle
was measured immediately before capturing
the trunk rotation motion. The five conditions
of the foot rotation were defined as the
reference angle, *15 deg and +30 deg from the
reference angle. In this study, plus and minus
respectively denote the external rotation and
internal rotation of the foot. In the preliminary
study, the minimum value of the internal
rotation angle and the external rotation angle
from the reference angle was about 30 deg,
so the setting angle to plus and minus from
the reference angle was set to 30 deg, and the

middle angle was set to 15 deg. The stance
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width under both measuring the reference
angle and the capturing the trunk rotation
motion was set at 42 cm, which was same
distance between centres of turntables on the
STANCER.

Participants performed maximal rotation
of the trunk in a standing posture with
arms crossed in front of their chest in both
directions on each condition of foot rotation
angle. The subject’s feet were fixed on the
self-made rotation tables. An optical motion-
capture system (12 infrared cameras, sampling
frequency 100 Hz, MAC3D; Motion Analysis
Corp., USA) and the two force plates (sampling
frequency 1 kHz, BP6001200; AMTI Inc.,
USA) were used for kinematic and kinetic data
collection. Prior to recording the force plates
were calibrated properly. After the calibration,
the participant was instructed to place their
feet on the individual force plates. Totally
thirty five reflective markers were attached
(12.7 mm diameter; nac Image Technology Inc.,
Japan) to each participant based on a modified
Helen Hayes marker set (Kadaba 2014).

Experimental data was analysed using
Visual 3D software (C-Motion, Inc., USA),
with body segments represented as geometric
objects and scaled accordingly (Hanavan, 1964).
Trunk segment was divided into four segments
named T1-, T4-, T7- and Ll-segment (Fig.
2). We attached reflective markers on the
spinous process of the vertebrae (T1, T4, T7
and L1) and attached two other markers to
form a triangle under each spinous process.
The local coordinate systems of each segment
on the trunk was created using triangular
marker clusters. In each segment of the trunk,
the y-axis was set perpendicular direction

to the plane formed by the three markers.
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The direction connecting the marker on
the spinous process of vertebrae from the
midpoint between the two markers at the
bottom of the triangle was set as the z-axis.
The direction perpendicular to both the y-axis
and the z-axis was taken as the x-axis. For
the pelvic local coordination system, the y-axis
was defined as the direction from the midpoint
between markers on the posterior superior
iliac spines to the midpoint between markers
on the anterior superior iliac spines (ASISs).
The x-axis was defined as the direction from
the marker on the left ASIS to the marker on
the right ASIS. The z-axis was defined the
direction of perpendicular to both the y-axis
and the x-axis. All coordinate systems were
created as the right-hand rule convention.

All captured motion data were filtered
using a zero lag fourth-order Butterworth
low-pass filter with cut-off frequencies of
6 Hz for reflective marker data and 18 Hz
for force data (Winter 1990). Cardan-Euler
angles were calculated using an XYZ (flexion-
extension, abduction-adduction, internal
rotation - external rotation) order to describe
the motions of the distal segment relative to
the proximal segment. For the pelvic segment,
the rotation angle was obtained with respect
to the laboratory coordinate system. The
measurements were the axial (z-axis) rotational
ROM for each segment. The ROM of each
segment was obtained by subtracting the axial
rotation angle at the maximal left rotation
from the angle at the maximal right rotation.
The GRF including the free moment at the
maximal trunk rotation position for each
direction were obtained. The free moment is
the reaction to the force couple exerted by

the foot on the ground which acts about a

e o0 @
1 fr 1

Fig. 2 The positions of reflective markers attached
on the participant were based on the
modified HelenHays marker set. The trunk
segment was divided into four segments:
T1-, T4-, T7- and Ll-segments. The
reflective markers were attached on the
spinous process of the spine (T1, T4, T7 and
L1). Then two other markers were placed to
form a triangle under each spinous process.
Local coordinate systems were created using
triangular marker clusters on the trunk.

vertical axis originating at the foot's centre of
pressure (Almosnino 2009). In this study, the
free moment on the rotating side’s foot was
derived at a timing of maximal trunk rotation
and normalised it by the participant’s body
weight. The symmetry index (SI) of the weight
bearing between the left and right limb was

calculated as seen in Sadeghi (2000).

vGRFy — vGREF,

S1=
0.5(vGRF, + vGRF,)

X 100 (%),

where 2GRF, and #GRF, denote vertical
components of the GRF acting on the right
and left foot, respectively. Both #GRF, and
?GRF, were derived at a timing of maximal
trunk rotation.

For statistical analysis, repeated measures



one-way analysis of variance (ANOVA)
was used to compare means of the ROM,
free moment and SI among the foot angle
conditions, with effect sizes reported as eta-
squared (Cohen 1988). A post hoc analysis was
conducted (Tukey-Kramer method) using the
multiple comparisons test in cases where the F
ratio for the repeated measures ANOVA was
significant at p<0.05. The effect sizes values
were interpreted as large (>0.14), moderate (>
0.06) or small (=0.01).

II. RESULTS

The mean reference angles of eleven subjects
measured with the STANCER were 159 £ 74
deg on the left foot and 171 + 59 deg on the
+ SD, Table 1). Table 2 shows

the axial rotational ROM of each segment. No

right foot (mean
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significant differences were found between foot
angle conditions for any segment in the trunk
(T1-, T4-, T7- and L1 segment). Significant
differences were found only in the pelvic
segment (i.e. Pelvis vs Lab in Table 2). The
ROMs of the pelvis segment under conditions
of -30 deg (785 = 17.7 deg) and +30 deg (79.9
+ 21.8 deg) were significantly lower (p<.05)
compared with the ROM of the reference angle
(1075 = 16.5 deg).

The SI in figure 3 depicts weight bearing
between the left and right limb at the maximal
rotation of the trunk. The magnitude of SI
increased on the leg of the side the trunk
rotated towards (hereinafter referred to
as the rotational side) as the foot rotation
angle increased. The SI during +30 deg was
significantly greater than that during —30 deg

‘ m right rotation o left rotation

*

60 f
o
=y
w
] 40
L
=
=2
e | ’J-‘ ’—l_‘ H_‘
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+
£ a0t
»
Bo L L j
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foot rotation angle * p<.05

£

Fig. 3 The symmetry index (SI) of the weight bearing between the left and right limbs at the maximal rotation
of trunk. A positive value indicates a large load distribution to the right leg. The magnitude of SI
increased on the leg of the rotational side as the foot rotation angle increases. The SI on the condition of
+30 deg was significantly greater than that on the condition of —30 deg in both the right or left rotation

of the trunk (»<0.05).
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Table 1 The reference angles, external rotation and internal rotation measured with the STANCER
Left foot Right foot
Participants external the reference internal internal the reference external
rotation angle angle rotation angle rotation angle angle rotation angle
A 63.0 170 30.0 20.0 230 65.0
B 65.0 19.0 270 19.0 240 67.0
C 59.0 13.0 33.0 36.0 16.0 68.0
D 44.0 6.0 32.0 32.0 9.0 50.0
E 74.0 32.0 10.0 14.0 270 67.0
F 49.0 9.0 32.0 29.0 18.0 64.0
G 60.0 22.0 170 29.0 12.0 53.0
H 57.0 16.0 26.0 26.0 19.0 64.0
I 42.0 7.0 29.0 25.0 10.0 440
J 45.0 16.0 13.0 16.0 17.0 50.0
K 62.0 18.0 26.0 420 13.0 68.0
Mean * SD 56.4+9.7 15970 25076 262+82 17156 60.0 =85
(deg)
Table 2 The axial rotational ROM of each segment
Condition of Hip Internal/External Rotation Angle Effect size
Segment -30 deg -15 deg reference angle +15 deg +30 deg P Value (interpretation)
T1vs T4 299 + 64 285+ 75 288 £ 6.6 29.1 = 64 296 + 6.9 989 0.00 (small)
T4 vs T7 369 + 83 379 £ 101 372 £81 381 £ 86 373 £ 87 997 0.00 (small)
T7vs L1 306 =125 288 £ 107 317 =142 299 =121 339 + 128 902 002 (small)
L1vs Pelvis  14.1 £ 39 147 £ 39 155 + 24 143 £ 4.0 126 = 35 A47 007 (moderate)
Pelvis vs Lab® 785 + 17.7° 942 + 285 1075 + 165" 943 + 250 799 + 218" 021 020 (large)

Mean = SD, deg

 Significant differences (p<.05) between -30 deg and reference angle
> Significant differences (p<.05) between reference angle and +30 deg

¢ Lab : Laboratory

in both the right and left rotation of the trunk
(p<.05). Fig. 4 portrays the free moment acting
on the foot of the rotational side at the maximal
trunk rotation. In contrast to SI, the absolute
value of the free moment decreased as the foot

rotation angle increased externally.

V. DISCUSSION
1. Range of motion

It was found that the foot rotation angle in
a standing posture affected the axial rotational
ROM of the pelvic segment (Table 2). The axial

rotational ROM of the pelvis was maximized

under at the reference angle. According to
the effect sizes portrayed in Table 2, the
foot rotation angle strongly affected pelvic
rotation. However, there was no significant
difference in the ROM of each segment in the
trunk. Although, we hypothesised that the
foot rotation angle will affect the both trunk
and pelvis rotation, the effect was seen only in
pelvic axial rotation. Thus, we infer that the
foot rotation angle affected mainly by the ROM
of the pelvis, which also changed the rotational
ROM of the trunk. Several reports have

described that posture affects the rotational



HABERRALE 6% 20204

m on the right foot during right rotation
o on the left foot during left rotation
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Fig. 4 The free moment acting on the foot of the rotational side at the maximal rotation of trunk: the absolute
value of the free moment significantly decreased (p<0.05) as the foot rotation angle increased.

ROM of the trunk. For instance, Montgomery
(2011) stated that flexing the trunk forward
and maintaining a neutral spine maximized
the trunk rotational ROM. Edmondston (2007)
reported a significant decrease in the range
of thoracic rotation in flexion compared with
the neutral and extended sitting postures.
Other studies have demonstrated reduced
axial trunk rotation associated with a flexed
spine (Gunzburg 1991; Haberl 2004; Burnett
2008). In this study, the arms were crossed in
front of the chest to reduce the effect of upper
limb movement on trunk rotation. Takeuchi
(1997) stated that the rib-head joint was the
controlling element of thoracic spine rotation
and lateral flexion. Edo (2018) suggested that
the thorax moves forward and to the opposite

side of trunk rotation in a complementary

manner. Crossing arms in front of chest may
have inhibited the movement of ribs and
thus inhibited the rotation of thoracic spine.
However, there are no research reports that
measured ROM of the trunk or pelvis in a
standing posture considering the physical
characteristics of the subject like the reference
angle. Therefore, the findings obtained through
this study can provide useful information for
sport-related motions such as those associated
with a golf swing or snowboarding that require
both a standing posture and accompanying

upper body rotation.

2. Weight bearing and free moment
Fig. 3 shows that the weight-bearing
asymmetry increased as the foot rotation

angle increased externally. However, a larger
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external foot rotation angle was related to a
smaller free moment acting on the rotational
side of the foot (Fig. 4). These results indicate
that when the foot rotation angle is excessively
large or small, the rotations of the trunk
or pelvis are restricted. In the case of right
rotation of the trunk, the left hip is unable to
be externally rotated at the beginning of the
movement, mainly with the right hip internally
rotated and the pelvis shifted to the right,
which may have resulted in the right load
dominance. Moreover, a mechanical imbalance
occurs during the trunk rotation. Almosnino
(2009) reported that the foot rotation condition
affects the time-history pattern of the free
moment during walking. Reportedly, the
asymmetry of the free moment between the
left and right feet influences the twist between
the pelvis and upper torso (Kramers-De
Quervain 2004). The importance of the free
moment in relation to golf performance has
been clarified. One study of golf swing power
generation revealed a significant correlation
between club head speed at impact and
the peak free moment (Meister 2011). The
present study clarified that the foot rotation
angle affected the free moment during trunk
rotation. It may be that foot rotation angle
does affect power generation in the golf
swing or snowboarding, but that is yet to be

determined.

3. Reference angle

In earlier studies addressing foot rotation
angle, the reference angle was set as
parallel (toes straight forward) (Almosnino
2013;Bowsher 1995; Boyden 2000; Escamilla
2001; Signorile 1995) or as a self-selected angle
(Murray 2013; Ninos 1997) when setting the

conditions of foot rotation angle. Among the
above research reports, except for Almosnino
(2013), no significant differences were found
in muscle activity or movement between foot
angle variations. This may have been because
the physical characteristics of the individual
participants were not taken into consideration
when setting the foot angle. In this study,
considering the different neutral angles of
individuals, the STANCER was used to obtain
the reference angle, which was used as the
reference for setting the angle conditions. By
adopting a method of prescribing such angle
conditions, results suggest that the influence
on kinematics and kinetic parameters such
as ROM, SI, and the free moment can be
evaluated appropriately. The results of this
study suggest that the foot rotation angle
choice has importance in terms of biomechanics
in exercise tasks that require body rotation in
a standing position. In a research report on
snowboarder’s stance, Woolman (2008) states
that the stance position is very dependent upon
the individual snowboarding style or discipline,
and there are several key stance positions that
can vary with each snowboarder. This study
also demonstrated that the reference angle can
be helpful for seeking a better stance angle for

individual snowboarders.

4. Limitation

One possible limitation of this study is that
the results may vary by gender and age group
because all subjects were healthy adult males.
The subjects feet were both fixed such that
the results might have been different if the

feet were not fixated.



V. CONCLUSION

The axial rotational ROM of the pelvis is
maximized under at the reference angle. The
pelvic axial rotation ROM decrease as the foot
rotation angle increases (external rotation) or
decreases (internal rotation) from the reference
angle. The load on the foot on the rotating
side increases and the free moment decreases
as the foot rotation angle increases externally.
The findings of this study can provide useful
information when seeking a better stance
in sport such as golf or snowboarding. In
conclusion, our evidence compels us to accept
the proposed hypothesis that the foot rotation
angle affects the rotation of the trunk and
pelvis, and that the kinetic parameters at

maximal trunk rotation are also affected.
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Introduction of Monte Carlo Simulation in university education
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2 ORI S\T ABRE DR BB X ORI 28 oM 2 HIEL T, BsIicE
YTANEY I AL =g VEHBIZI) ANTKLERH L EEZZ LN,

Radiation physics is an important basic subject to learn the interaction of radiation. But many
students have difficulty to learn radiation physics only technical books and lectures, because radiation
is invisible. Therefore, visualization of radiation improves the learning effect. In this study, we
introduced a practical lecture using PHITS, a Monte Carlo simulation code, which is one of the methods
to visualize radiation for university education, and researched a questionnaire survey on students'
learning effects.

Statistical analysis of the questionnaire suggests that students who had poor grades in radiation
physics improved their understanding in the lectures, suggesting that the results of radiation physics
may approach those of good students and Monte Carlo simulation for educational application may be
useful.

In order to improve students' understanding of radiation physics and establish effective learning
methods, it is necessary to actively adapt Monte Carlo simulation into education.

X—J—R:FEryFAVEYIalL—3 gy, PHITS, HEHGOHE
Monte Carlo Simulation, PHITS, Education of radiation
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Study of the elderly person-centered local activity in the integrated

community based care system ~ comparing with Japan and Denmark ~

A Bty
Takayuki ZENIMOTO

H AR SR 5
Japan Health Care College

25

BEERSICHIET 2720, HIRAESY 7 Y AT ARG THESN TV S, EiHFZERNET
WKL T, fTERREMKRZTTlEdad, SEEHSICE 2HBIEHNFS5 35 2 LARODLEN TV,
—Ji, Tr=—07Tl, AP —CRAEHRLIZLERBHRET 7 VAT APEMINTBY, N#ETFH
RAEGEHEICE LT, BRMEERT Y74 THEY, 2% ) @ind EROMBIEEINZ  2Ho Tw 5.
Z2°C, MEOMIBIGE) 2 O S I S SO MG E) I B A B & A S L
MRE W L7225, Frye—20RNY—CRALEREZOETHOEDbYIX, HAOMB/EE,Y 73
AT AHAETHAEIRIEZ 52 53D Tho7z. SHIHTEEHMBKIILELRZEICED Y 2 RE
FTRELEZON, BMEOEREZIHMEL T 20ICIE, EE2L EOHIENLEOTLED LETH
5 EHREE NI

Summary

A community based integrated care system is being developed in local communities in Japan, in
order to cope with the super-aged society. It is required that community activities by the elderly
themselves contribute to daily support and nursing care prevention activity in a community based
integrated car system.

On the other hand, in Denmark, a system for elderly people has been developed as public service,
but daily support and nursing care prevention activity are delivered mainly by senior volunteer
organization.

Therefore, a questionnaire and interview survey on the regional activities of the elderly in both
countries are conducted. The result is that the both of care system are like similar and gave a hint
to the direction of the Japanese system. Furthermore, municipality and care staff should give only
necessary support to activities because their enterprise is respected. In addition, public service such as
pensions may ensure the independence of the elderly.

F—7— R EE AL, WA 7 VAT A, Fre—7, BARMEE)

Elderly welfare, Integrated community based care system, Denmark,
Elderly person-centered local activity



HABRRAALE 5568 20204

I. 3IU®IC

RIS T 5720, K HCHUSEE
TT VAT ADHEINTWS, MR r 7
VAT ATIE, B, i R, EEE,
NETVPERELRERE SND. K#E, NiE,
FEF VIOV TR FEICAN L FHAD R T
i DS 5T 2 25, AN & AT B,
20154 RIS AT B - H B AEIE IR A FEDS
FLE0, ERAZLHMEIUINOH AT E
MEND X2 o7z 20164E 5 O Ml Wi 7
TWHRZOHEHETH, M#EPR- AR,
(MR DL K FARO HEMERAIE T RIZL -
TXAbNB] L LTw5,

BEH (2018) (ZHUIRWUIE T T VAT LA DH Y
FHELT, (/I —vx] & [EBEfRMEE
OMIFEVRRT V7 4 7 & v 72l e O
WOHMA] NSV AZEN)BDBEHZTHL
REEZIBEL T 5.

CHLERT T4 THEHZHERTD 5 Hil
HHYHH) mRE LT, BEIEAS (2005) X
[FiE H SO LN REFEEZ OS] &L,
=HEO7 v —1b (2008) TiE, HfFshb
B E LT36%A [l D4 & H3\ - fEHED
<O UriErhi) ] 228077

T/, MRS ICBREL TW5, RERT
2 (2017) (& [Hs &2 H 370V — 7%
AT 5 mkiE, MRS o
HOWRZEIC X 2 EE o] [MEEinE oS
%32z 24E7E] [HsE R & oo U5 28
0 ] il A3 % fkfe 3~ 720 0 B i~ —F] |
LT LCTBY, SiEE EROHISEE) o %
PEAREINT VD,

LA L7Rds 5, [FR284E B ki o kR -
ARG BRBEICE T A ] (MEIRF2017) T,
PRI E) (EIIEE) % L Tw 5602l E
1320164 T30.1% (238 X 72\, #E T 0 B FE 1
fi5 (OECD) FEENIBIF 2 AT RTELHLD
2RI VT4 TIHEBERTYS, 20004 THAR
1316% 1238 X722\ (OECD2005). ZHiZxtL,

[fl U OECD B E D7 > ~— 27 Tid33% & H
RKORELULEE 5T 5,

AN (2017) 1, FUR—ZDERTFTUTFAT
Mo [HaftbEE) | [2owT [FELTA
by y—2HMie] LTWABESHT 5. il
BIZOWTIE, [EEoO NEZZ T HTIE R
FERINTEROI - TV AL DY, ZLTH
LIZE-oTHLZHZ L) T H4HMA] (]
PPl A2005) 23dhbHEENDL. 29 Li-EkE
KT VT4 T Zmind D& s TR L <
WAHLHKDS [ZVRT -4 V] THAEH &
EFETH Y, &KEGHRISSHBEMEL, HA
DHIE G 7 ¥ AT DB A#ETFHiR 4
WCRICH L2 # 217> T b (8842019).

AR (2003) 1%, HAtESZ [TUMBE oS
W3 L CERICE D o T B HL LA L
W) DTHIUE, HARZZ) LEMAICE-T
B o TWABHETIE RV EIERHLTWS.
[FfR ] 213 THOOES - HFICHEoSnwT
T893 53 F ] (KEERI995) &3hb. HA
T, BN BNl EASE A B T
< — 7 FA L ERMEC S A EEO B X A
RLDLIEIRBEINTNS.

) L ERHEICECEDLARE TV~ —
7 OMT, FEE RO HMIBIEB RS 5 R
FHOWY MAIZED X ) iEND D D D0 %R
AEL, TOEmAWHLNIT LI LT, i
o 7 v A7 5O CTE ik E RO IS %
SHEEL TR TN O RVWHAERIZE -
THEENHDLEERD.

I. H®

i FARO MG B AS, 25 o IR s
TYATLAOHPTROOLNT WS, HRE TV
X — 7 O RO MIBIH O i QML
DALAZIE LT, RFAZHLNICTH I ET
HARIZBIT 2 Eiing TAROMBIGE O H ) J512
NEEGDLIETHS.



M. HRFG*
1. AERR

AN D725 T, HARTIZHEE I ATHBEIX,
Ty —=27TECIHTIVRFT - 4 DI
xR E L7

AT BB & B b2sE LT, 20004E 0
I DR BB UG IR 2 & FRABENOHLY) fl A % & 5
PUTICHIRURE Y 7V A7 A 2L TE 2.
ZOHT, BEXTII20114ED2 5, HimEH
BRI Z 5NRASNPOHAE LS BT,
i H S X 5 WAF D B O G E) &
MRAGIZAT Y, MOS8 % HikiE OB % 32 2
TETW5,

Clilx, “v=—2 o/ HEREEROVED
THY, TWVFT - A4 DEHIE, FED
AT BRI AR IS BB 2 IS
fToTW5h,

AT G L, MR AT BAIX O NPO
ANOEHEBBREIONECHD [TV EFT - &

HABERRALE 6% 20204

2. BEFE

20194- 8 H 2 HIZATTIOA, 9 H11HIZC
T4 A, 15HIZ7 NSH L, BRI & i
L L2 L7z, mEORWERE
—2F A7, HEO0M A S A EMIEH =
£1 =2HFWICHREITHATD B, HET
EEECHEBREZIML, #PTHEMEA
DFEMAEMA 7. BREEIE, ®SEg3Eo
WIS B~ O FnE B S O MAZZT Tldk
{, Z)L7EHEZLZ T I LARDEN
TV HEMRRLITERE DD D IZOVTHED
ATE.

I, FEHEICHET 2E 2 IZOWTH
MR EbWHEE Lz, ENSRE 1 ADLY
DT R IE155~ 3002 T, ICL 3 — ¥ —
IZFE L, XTI L.

3. BhAE
BRI O WTIE, #IHH O HAER 21T

41 xr] DXEHOKE EHABREIIANTH 5. W, HHEBEE L -T2 S 2N LTt L
7z HRBHHB ISR T 2 SNEICERZE L

*®1 442 1—18H

Ot

M1 R

1. 3% 2. Ik

M2 A

1. 5051t 2. 60ift 3. 70mft 4. 80t 5. Zofh ( ) AR

M3 BIEDOME

1. &8 2. =1+ 3. #E 4. Zofb ( )

M4 DpioRksE. BEERET,

1. &ttE 2. &%H 3. HE¥E 4. 2oft ( )

M5 &5 LoRN

1. e (REEoAH) 2. FE (2H#M/RLE) 3. ME 4. Zofb ( )

@HIgA~ D B

6 ZoHBIZHEATENSLWTTA?

L. T4oRW 2. 34FRGE 3. 54FERM 4. 104G 5. 164K 6. 2048Ri 7. 204EDLE

M7 WBAOEHFIH) ETH?
1. BBWIZH2L 2. 5 3. »EHHw 4.

5. brbZin

M8 ZA&ELVDHHHM, ZWVBEHNL?
(

M9 EUHBICESTALEALEEIH) TI0?
1. BBwWIZHS 3. 5 3. HENHR 4. v 5. bhbiw




HABRRAALE 5568 20204

M0 3tk 2B, Z2VIHIE?
(

®XrF 747

M1l BAERT V74 7IHHICSML T ET 2
1. 5% 2. L

fl12 F11CT1 EER 72X, EAREEH T A ?
(

13 M1ITL1 EER72HIE, ERHVOMHTT A ?
1. B4R 20 TAEARG 3. 34K 4. 54EAKG 5. 104EAG 6. 104EDLE

14 CHETICARZ Y74 TWHEHIZSML2Z DD ) 55
1. % 2. L

M5 M14T1 B2, EAREETLp?
(

16 RI4T1 &&R72HIE, ENCHVOHIRTT A ?
1. ARl 2. T4ERGE 3. 4Rk 4. 54K 5. 104EkG 6. 104ELLE

@i i AR O Mg B

W17 BENTNZ - BIEEOWEEICSIL T X925
1. % 2. L

18 M17T1 é:%'{h;_f:ﬁ‘i, EAREETTN?
(

fI19  HIRIZBT 2w s EAROTEB XL E RT3
1. 895 2. ALEY 3. »Fhlbhw 4. Bbkw 5. bhdhwn

120 FI19T1 B RHE, BELRBEE %A TY % ? HEIRIE T
1. MBS 2. #EEHEE 3. HAZm 4. 2ofl (

21 EEEEROES Z2HET TV ) 2 THHEIEH ) T30
1. &k 2. &4 3. #EE 4. AR
5. 2ol (

GOHEMBOMED Y

122 MR E % L2 TSN AEMRIILEE BnwE 0
1. 3w 2. Wz

M123 Bk & S s BAROMIBIEEI O N TR ) 2 Fo 22 0B D T3
1. 3w 2. Wz

M24 R23CT1 A4, HEMBIEHETL A
1. MafEEtry 7y —-ME 2. AR I—T41 41— — 3. EFEV—-I ¥ VT—F—
4. Zofl (

f125 E0XH) ML) ZRLE L7 ?
(

GAITERDOM DY

126  EliE FARO BTG A LEIEH L E BT TH?
1. 3w 2. Wz

27 28 T1 B 272H% Wil ) by Z2FHoXRETIHh
1. BAAE 2. o4t 3. BERE 4. A XV IdHoHA
5. Zofh (

28 27T T2 LB R72H1E, BMbDERE TR RVEBIEZATY )
(

M290 WiE EAROEHORTHEBE ) 28722250 T3 »
1. 3w 2. Wz

30 R29T1 & x72HhE, EDXH b)Y TLAR
(




72, EMEHEBEEE RV ERDbDNL RS
DS E YA ROy

HHFEE DS H 72 - Tid I (2008)
D) EBEIATo 7. FHEHOBEREE &
®T, ATECHTOELESEZHHL, Sl
B EAROMISIEEY S b S T3 — F R L7
KIZa— FOEPMEICEBRL, 7739 —LL,
EHICATIT)—OFUPEIZEHLTAAL 7
T —EAR L.

4. RIENERE

W i# L, mHEcHh7zb, WFEEm,
REOBE, 77— oIuky, HREHIITHE
HFRICEpboThrl, HMNAEICL-T
BIEHER L TORFRER S vz LR EIco
WCHFNHCHH Z TV, FHIHTTRZ A7
ENG S AR ENIR) SN R i P = EN Y ik
(P -RIT-13) ZHTWVA5.

5. ABEDES

ARWFZEIZ BT 5 S e RO IBEE) & 13,
HEE H S 2EE T ANPORKRT V7 4 7 H
OB %2 IS, &iEE H & 237 #Il s
JFRIEEE T 5.

V. 7o3—7 EBEXD2BABFEOHE
1. ATTOBIE
ATZRIEDONT & LTHRZTEZD, LD
B E & B2, 19604E 1289210 N Tdh - 72 A1
1220204F 4 HT, 117572815 & i L7z (ATl
2020). TiA%1281.45kiT, AT 1 kiids 72
D#L396AN &, AT (F1384N) D X9 %
KEHIEAIZEH W E VR D, B LE13351%
(20174F) L@, AT EBRL & Bl AT
LT, 200045 O A FE LR B B AR TR 2> © FRAIE
DY A% E o PFICHIBETE Y 73 A7 4
AREELTCETBY, TOMYMAITEETD
MAEhTnd (HARRASWZEN2014).

HABERRALE 6% 20204

2. FUX—UDBE

7 < =213 N#I582752763 N (Danmark
Statistik2020) T, WA IZAGHEE D55 FEEE T
b%b. 5ODLF A — (HADEBENRFELITHY),
98D L —A (HHIFFICAHY L, 54 [T ] LIF5)
VY, LIELF—IRTIFEEZ T %, IEmEAL,
VIEHE, TR REEEL TV,

AL %2 T A1, HADOER##EE A
R—AICHYT2EmELEy Y —, T4
y—, b=z Ty —, UMM E -
il & o 72RO — © A R EEGEE L
TWh., Frv—7 TREERD &, FEEHE
F—E AT EET BErobh s, [H
WAEr 7Y AT 5 ICHNST 2 ST 0D,
BEREEOEMEBET 7 VAT AREMI L Tw
5. HoT, Fr—27IIB) 5 EBEAL ST
DHEMEIZIZEAERBEEHTH Y, mEITIIT
Bo—iic&EIns. —FT, HARTIEHEME
ZIZIZRMOFTETH 5. Wiili% i 2720
2, TYR—=2712BWVwTYH, HMBREITEE S
BELCEZ A LEWMENRECH IO L,
HxiTo72.

3. CHOBE

Ciix, ENoHRRIIZH 5 F B E
5. WA452.72kd. A TT129517 AT, ik
#22% Tdh D (Ci2018). 8004 LA L JiE s A
HLBICTHOLL BEPTREETH Y, B
THERBOHLETONRNY Ky v TLdHb.
FUR—=7OHOFHYANNIH6TTATH Y,
BRI 70 M0 )7 DN EABRO VD DO TH 5.

V. &R

1. EREO R

1 OEMEBEIZ30HE 250, [Natk ] H
WAORN] [R7 74 7] [EREEAROH
WS ] [EMROMDY | [TTEROEDLY | ©
6 FEIZH PN T WS, BIEOEFHERIZDT
D .



HABRRAALE 5568 20204

x2 HEERCHER—E

AN EE Al (n=10) Cii (n=11)

OFE (M1~5)

1 (R Bk Tk

ATl 3 7

Cri 6 5

M2 (4Fm) 5058%AL, 60mAL, 70 A%, 80iAL,

At 1 1 5 3

Cri 1 10

M3 GHEDE) SiHE IN— | Ik Z Dt

Al 8 2

Cii 1 10

M4 (LEiokE) SiLE KR ElCES Z DAt

Al 6 3 1

Cili 3 6 2

M5 (ES Lok FE (EEEoA) | FE (2D | Mk Z Dt

Al 5 3 2

Cili 8 3

QHIEA~ D F

M6 (R{EER) TAERG | S4ERM | SR | 104FKM | 15FAKH | 205FEAK | 204EDLE

ATl 10

Cri 1 1 9

M7 s~ 0EE) BBWwIZH b H5bH HFED L 2\ oY/ R AR

Al 7 3

Cri 8 2 1

M8 (ZEADIHH) EuRs

il AV IEnnG - FRETTBIENIC R -7 B eshzn BiiiiD

Cili AT 5 7 - HERORY V=2 03H 5 - ARV

M9 GhiER~N0LE) | BBWwWiHs | Hb HFEHHw 2\ Hr b e

Atli 4 3 2

Cii 8 2 1

10 GLk¥tm) ERRENE

AThH CREZBELCGEL, MAZIE - 52 L v I ARHIBIRITLE
L FFELOTRUOALEZITNRT N BHOSELYEHE - AOKF
LW EDLYOOHLDONFE - WEIE T AT - NPOIEE) CHuls % H1- 72

Cili R E X LERT B E Y

XTI vT4 7T

11 GRAETEEISM) H5b %L

Al 10

Cili 9 2

M12 (HBEINE) ERRENE

ATl *NPO - RAZRE -RAZBOMELEE2ZITS - CEBICARMEEH
R ZHhY N HTry - EAS - HIEEME

Cili CHATRD 2w e 2D - BEREVRRT T4 T
2 2 g o s A T 1/ B ) N ES NG )

R13 GEBhRH) B ST 1 4E Kb 3 AR 5 4 A 104E K i 104E 2L 1

Atli 1 3 6

Cii 1 10

M4 GEEZIREER) H5b %L

ATl 6 4

Cili 6 5

M15 (GEEIAE) LR ENE
CHBEPIXIZEA DY o - ARSAE, NPO, T4, INFERIREB, AR

ATh MRS T4 7 RIS TR ER L - iTESREE - RMENE
A HEE A ok

Cili CINVKRTEA T VOEIFEIFERIER - BEOEEIIEN
c A S UHHROTEE LT

f16 GEERH) S S 1 4E Kb REET ST 5 4F ATl 104F i 104E 2L 1

Al 2 4

Cii 1 5

— 9




HABERRALE 6% 20204

@OE f# EAR O HIBHE)
17 GENNZ - BRaE®HsN | 5 L
AT 9 1
Cili 7 4
f18 (IEEINE) ERIESHE
ATh CNRAEIRE) - FEE O X o= 13 REEL - KoM THE
cBERT T4 TICH Y - BEARDOIEH)
Cili L
119 (EE O LZME) B9 LR HTIEDLEW | Bbhwn VoYY AN
ATl 9 1
Cii 11
f20 (WBEARH) I AL ft A 3y &M Z Dl
AT 7 7 8
Cii 5 7 7 4
RI20B8 58 5
ERFESHE
ATl BT AHZEICEFDSDHDL - BELERRE OO RO > T LR
& - EHEIITEEED. BIEZL IR ERE N R EEZ TR T
- BHIEEERE LW EOTEBOITHFEIERE - M550 Ry A0S
HTh b 2> - R EHTIHELINRY - B2ICE RS AT
Cili KA BEPLZATVS Y THS TuTIEWIT 2y - EiE o F4ARNIX
EE BN EREEGRTAOIIV Y - RIZWTIEZED. AR RY)
fi21 (WEhtE) Ykl %4 i NSRS Z Dt
AT 9 5 3 3
Cili 5 3 3 2 5
M21 5 S
ERFESHE
ATl b AT HICHEEL - BANEEZA LR LN
CEWEREOMR L E TS - BRI NA
EE L ERILTH LS 2o TETWS
B4 C NEREEIGED SRS - Lo DIIBREKATZ ) AR
R Y READARS S DBED b EIEE
T - B OEFEAL T mE A - FEFR LB
CFHLOMAILCERBEDEZ T - R ) HEDLL W
INGHEEEES cHOANECSTEINSITLoTHbWA
TN —=TDIIN LDV HLEDTHLVIEDRA-TEIZL W
AEREDMT < E EAM LR o TIROAAIZ S »
= EARRES ) C EEREIIRERNEE - AERT O TATIEDD
- B LB L DR L — R 7 i L
Z i D LM TH EATA S E BT
Cii -IT W EEE Ik - S oho—oDfiifiEd 5 H1E 2 R 5 ki) &
- BEKSE - ESDERBEBRYTIE R - R W AN R SE
GHMBEOEDY
R22  (F Ik o 2Bk R N3
AT 10
Cili 2 9
2258 5
ERBESHE
AT CHEMERASN LN SIHEITE S RO A R EIZOWTTITI LT3
CHI O Z LRI TRND G H L EBEANDT NN AR L TEILW
MRS EAT S o7 - BREBHE
Cili MBI HIR I IZDE R KT T A TAVAALI L ER STV

CINTRADPHRLZDOF L LR - FHZE BRI R TE> Tw
- HOHY TRWEHTDEZIEHT 5

23 (EME oMb Y REB) | 13w AT

Al 9 1

Cili 3 6

124 (PP aE) WAL Y Y -RE | BESHRI-TA A5 | BRY -V Y VT -7 — | ZOfil
Al 9 1 5 1
Cili




HABRRAALE 5568 20204

25 (F0 X5 %Ebh) | TRESHAE

ATh O FRE ML - RV OFEY - NPODIE#IZ X2 5

Cili L

OFTHOEDY

f26 (FoB5oLEM) | dw W R

Al 9 1

Cili 8 2

2685 S
ELRRENE

ATl CHIBERE YR S =l TH L) MELH L - TMEOIRD & &2
W EEKHE - L2 LIEAREICHZ ER DI w - ik BeERT AT
AERAMTRERE

Cili CBEREIITHYNDH L - MEEERSKY - HiSEELZEERTLOL L
oA EEMT S - RERHESBTTS

27 (Fo X5 %Mby | HHEH Wit Ot I L ARV M hHotA | ZO1h

rFORE D)

ATl 5 1 2

Cili 10 7 1 1

27078 S
ERRENE
SNV T TTTBHEVIAL A=Y -EHERFLTLSI IO D

AT CEHEOBHEE - AT DT RN R
ATHAFRRAICIET 2 LT AV EE S

Cii - PR A ORI SR

f28 (BhARETHVHEL) | TABSHE

Atli cHA b TR T, RIZPDEXIZT FNANA ZAZIF 20 EXRZTH S D O X

Cii -HiABINT A EENRD K 2E - HOBENHIE - HO TR DWW

f29 (& Db Y REER) | 13w W R

Al 8 2

Cih 6 5

130 (BH b NE) LR ENE

ATl CREA 7 = RRES - RRAERE AL I

Cii - oM - RENOEMERIE

1). [Bl 2 LESHEIGICA S T TOBRRACIZ IR

WL, ATIECHE Vv mHTHY, CHild
FEE L 2 NES LS ol —HINIZT ~
R— TCRERE o ST EFET S
ZLIFFETR.

2). [HgADE]

[Hsg~DZH] [T 57, 8 TR, Wi
N HIRAEAE204E DL E2% I3 & A &C, Hilgi~D
TAEIML, REES LT THELONLM
FEDIRE D) AR Tz

W3 RANDILEICHT 509, 10TH, H5
EEZTIENREE LD, HEREECHITBIT S
MO E LD N BRI E T S h .
3). [K5>747]

RZ U7 4 THEHIIET 5011 ~16TI,
WRENNPOR TV KT - 4 Ty OEKRE
ThY, FLAEPHEBYIZSML Tz L

BoTWBRDPSZHERTNUIZH W—TFT,
WMEED S AT CIXHERICH ST 2 AR O
B, RAEZRH, CHTIHRIE HE0iGHE)
L TCEBELALNT.

4). [E@mEEZAHEOMIEES ]

W7 EOWGEIICE$ 217, 18TiX, A
M T NPOR A REIGE), RAEZHZZ EHH
bhiz. CiTl, HADX ) ZETNER HEG
ENFEL VD, TVRT -4 ZYTO
WEI2ZT S .

S TAROTRENCE T A R19, 20T, W
TNHIFIFEEPLETH D LEZ, HEICD
WTHIFIZM CHE 22072, 7272, NI
EWHHY, ANTIE [EEE IR SN 2%
FTHI SRV MT] S eRmEEEHEISINT
52 ETINLLRVE ) IZRD E Vo loHlE



HENORIZOWTRT DD E otz —
i, CliTld, ®iEHI ORI 55
ENDH oA, WEEIIHNCHTIRBT L2 &
THIROMB RN SN D, & XD EAA
ATCHEBFDALNT.

WEREICE T A 21Tk, ATiTiREEE
FLREEVHT, EHLOEIBI LN 5
#Ab] 2251%, FERLSEA TV 2 AT
WL, SELICRE D IRk O LR I& S
AMNZ L. [EEORE] TIX, WimEo
INFTORBIEINTH DA, [HEE | TIE,
IR D WA RTIE % DASE L v i o Hl i
bALN/ S5 [AMBR] TIE, ki
BULEMENDII 2 =T 1 ODFZFLEDL O 2
ARz

CHiTld, BERELITOX) ZHLVWI L
PR T2 L oL SR [H2MkTH] O
ROWEL IARETFoN/. —FHT, EIEH 5
A, [HEZoHo—2Oflifid % 45 % T
HRY)S 1245 T 21 & ZER SR SN
5). [EMBOED) ]

22 ~251%, K& BRI RLE 7. 22
BT HHEMBEOBD D IZHEE~DOZIRE V)
HRTHEW2%, AT CREEPLEL LD
WL, CIHTIRIEBEAERDLERVWE L.
P E LT, ATIE NPODHHRERE R &
M7 7 BN AR EREZEH L, AWK TH
LELT LoLbTeiis, HALTR
NHZLIERD, LwIBERLH- T

—J, CHik, RS vF4T7R@EF 74
T —=FE3nzhidzozw] THDHS
TRNEEZAZLIEEHTAH] OXHIRID
FHMEEZHA LBEAPSC, HMKkIEZ=—X
VHDHEEZITTO, W) EDPHED) - 72
6). [TTEDOED!) ]

[H126 ~30Tix, I N HAITE DG DL
BROIN, HLETHGMZE, v Tl
HWLTWZ, L2LAFLIZEN D72 A
HTlE, HofmRd & EITEIBEEN, T

HABERRALE 6% 20204

HTRLNE EHBIDE2->TRNIZ RS
ELT, B&EMT2Z20 THERSFARMICTES
TAHDNPRYE ) BRIEH 7.

CliTld, [HAPHEEMT L] LEkE
HE O FAREDRE A AR 7.

ToMbY HL LT, BHAHEZZRITF-EAL
X Eholzh, AT CTIIARMER EOBTEDH
7200, LR EEZTH I Lo 7.
Cli TIZWir ol 2 2817 5 BERE 5o 7-.

2. BEHREDOAHER

M8, 10, 12, 15, 18, 20, 21, 22, 25, 26, 27,
28, 0ICHET HHMET 2 oM L7225, 38
a—F, 12873 —, 4AL 2 hTT) =5k
S3OXHER SN DAL v h7rT) =T
EDGHHERTH 5.

1). SREERDFHDESR

ATTIE THS 2B TR T, RIIPDLEE
27 FANA ZAZ1F 720D X2 TH S ) ODFILAF
&, Cilicix THCRED IRl [HTHHT
RDLOBPV] ZREDEFENRHY, [HOFEE]
[HOWRE] % EoREmE TAROHE 2 HET
% 3— F3fhiii s, [EEEH S5 5
CLEOEFKR] LIy AT T) —=PEKINT.
F 72, CHTIE [E#HE O ERMEIH 262
[ANIET o LS TWTIEWIT W, —ATHo
TIEWTZWw] ZEDRESENHY, [EHmEE
IIARTR ] [ OREEME | R0 a— K28
s, [ EEREEDSANAEDO—E] [TEE O
VL] ©oh 7 T) —PER SN,

2). SREEADOTEDRE

AT [BREEE D L X9 2o THIRE X I
ATT ], CliT [234 F =T HHER - TRl
BEMSDP] LRSS [ L OBE]
L) a— b s, [ H T o iE ik
ANOE] LWy AT T =R IR
72, ATl TEAEARRKILL T [E
ELEBLTHLL A->TETWAE], CIliT
& PESLL BTl w ] 2 E0RENs



HABRRAALE 5568 20204

K3 EEMEZHOMISEEICET 2 BRERSDOER

XA ¥ e I—F
7y = nrY ATl Cit
-ga¢%ﬁ$£ CHOWE
A N > o - Ho A
- A OSHED
{ DO HIH~DH - HuI o A
st oy TBOWINDT 1> P T ——
DK 3 N . * e ~
BO ERTEB DN D — CHOEIAOEE
Witof s
5 T . D ’
B OBELE A ARORE
- i 2 1EAE
WIS & OB R
HO B C O3 Bk~ S R OB
e LB 24 5 A
=1 FARD = - -
. I 2 R AR,
ey e S RNE TP I L S b Bl B
 EWE OB
e CEREE
B L b .
e P D
A EEOW wigsciro byt RIS LB - SR
B~ - o
I - BT
SH 7 RO R B ot
I
HERE

RV TWERT VT 4 TIEH)

LA - TS OB
ORI YT ATHE

BT < A <7
i RIS 517 % A AR L
P R K0 =
FL SR W RS INITE:

bV, [HE$ 2 e [EE b &l [
WPEDBE | 2O a— Pl sh, [Eik
FHW IR 8] &) AT T —HHERK
S,

3). BRMEEEDTENDXZIE

AT TR [HEMEDS VL0 0EETES | &
EDOREENS [HMHE] AR % 5]
Da— KPR I N/z—F T, WiliT [RER
EECHICEBELTILY] [THH S 0¥io
RMALITNNWZ & ] LOHEFDIDH Y, W]
ZEOa— sz, F/2, CiClEd[#
kL= — A2 T BT LA BELRW I
MPIHENCSINT 5 LML ] R EDEEDPDL,

[HMBAZE] [ AofE] oa— F3aili s
[ A E RO ENE]E v T T —
MR S 7.

4). IRFFLEFRNGIES

CHiTid, [HESHBXIHE] [WWEHEORZ
YFATIV) T, AT U MR 12
RIEHED > TE NGB NL L, [FA D%
MR T L) BB ETLIEPNEITBLHA
STHETRNE, ThEEADVPEZ L LIE
HTH] EVIRELOWIBBNLERT VTAT
OB R, [#amE) ] [ERTAR] 2L
Da— FPRHR SN, [REFVWTWEKRZ 74
TE | [GENC B2 K] vy 5T

— 100 —



DR/AE 45 Ay (W

V. EE

1. E&H

SRR, DI, MW TERRE»E
BTG ENIC B D 2B 1239 s 2 72, iR
(2003) (ZHAMEEZ [HAFITEEWICEDL -
TWAHLHVLZBATED o TWwAHETIE
vl EIRIEL TV AT Tiikss
M 20] L HG B TEAMICIER L Tw
CEBBARSLNTZ. CHIZHAROHIKICBIT 5
HEE O E RO AEZ R L TWHEFR 5.

—7J, CHiTid, FHRECHMLESILNS
ALNT ZOBERICIE, Fry~v—2r Tk (5
WO N2 Z 0T 5 Tl e < EARMISROE -
TW AA D% (F1%F1352005) Dl3A, H
CREPRKREE SN LA TH L 2 LHE
Zbhb.

T U =7 T, 19824E1C [EE fako 3
EH AT H s, Zoh TR B THCHE ]
AEH OO E DI AE N (RF2001).
HADOHIEIE 7 ¥ 25 2 TIE20164E 12 4]0
T [ARANDBER] PRI Z Do & X
E, ClilcBWCTHEEmE AR X ) A
WTWTHAEGEETIE R,

L2LGAs, ChiZBUF2EEERT v
T4 TIEE AR e WIS L > THZ D
N, BT —YRELHITHIEELZ TV DHE
B, HUISIGE) % HEHE S 5 H AR O MR EREr 7
VAT ADVHETHIMEERELEDLLOT
7w, WA 7 VAT LADE5BOH N )i
IZREE 525 5DTRENS ) P

2. ITHEFEMEORE

RZ VT 4 TIHG~OEH LY 7% &P
XD VBRI T TOREDPD ) PR 5
2%, EEBEEICED S EISHRICOW T AT
TORRDLENPH TV, ZOHEFRITE, A
M OE#ALE AMARDPZET SN L DT %%

HABERRALE 6% 20204

295 %. WEOHRT, Bt iRt S
AR RELE T2EAEIZETED,
BIGEE 2T TV DICKRERPEE 2 oTW
7o, 207D, ATERHEMBRICHE R & S 2
HIEIPRDOENTWELEEZ LN,

CHiZBWVTiE, FAESFRAOHFHD AL
HARTHRENLE L, EHIERT V74 TS~
DBMAB LY B D — R & V2 050
BT, 7 ANMOMERD L VESTIE R H
EHEM S NG, TR, MREEOZOD<
YT —ITRKD LN TV RVDTIE R D5 )

7272, WHIIBWT, BEZLZIRTRDLD
TlE %, BELLEE KD LA - 72,
Er i H B A AR & O L R 2SO UG E) & il
TW BRI ETHY, T E B
. TR A WS AT RO U THIET 5
EV ) BEPLELL b b,

3. HIEMNXZE

CihicoAk, M FARYZRIGE), L) R
AHTIT) —=HEKIN, a—FTHTE
TeBEE) 7 EORER T ROII A, B
VAT EIGEORMD G2 BB H DD
TREDAHI D, T r~—27 TIREEL FIC %
g, FNFE CoOBNGE LR L, FRICR
LCH—EDEEDBELOHMFSNE. &5
I [MEEDOATES T REESED, FEPOLRK
BRNBAKRBEOLIEREZRVTD DL HE
DIEENFICIIERS £ ) #HEMNT] shTnb
(FFIEA2013). AEHICARRERD D RITUL
Vi3 E, KI5 4 THEENICED LD
HREND. 29 LK, CHIZBWTEHER
BOX) FERN LGB 2 MA2»E2H L1k
TWwaEHEl S5,

VI #5534

T T3 0D W & AR IS Hs s B 12 B b > T
B, REGMHEITE»L-72. LELEDIDL,
BIZCCHTORMERT ¥ 7 4 TIHE AW

— 101 —



HABRRAALE 5568 20204

- REEBHI, WBOEREE LI TS
BB, HAOHIBEIE S 73 AT A0 HIET
TR E 525D Th o 7.

Z ) L72HIs ColGE) 2 X883 5 %5 2 17
LHEMBRIIRD SN TWDEA, BEICIRT S
DTIE R L, HiiEHIIRD TS D DITH
LCEET A2 LT, MHimeE S0 ERELE
BT L0 oTwL LEbNS.

72, CHiTid, BWEDOKRT ¥ 7 4 TihH)
PN TWDE Z L% ) DD bELEERENAD
N BEROVEDE LT ESEREDT VY —
7 ORISR EIRE ISRz B L, K
T VT 4 TEE 2 B T B R AN
SNz, HRIZBWTYH, HIEEr 7 A7
LEFFEIETW L, BT FEZ1T TR L,
Mo D E e DA & K S S IR SR b
VETHHI.

VIL. 51A3CHEk

THRFHT, BEAME (2017). BEZV—F
WENZ SN 2 Ml i O REBES I~ D
HIROT. BREEFIE6, 918

PIBF R E, ALY, P, i (2005).
TYR—IDL—F— - FTEITI—. K
5 HREEm, 124

OECD (2005). Society at a glance 2005.
https://www.oecd-ilibrary.org/docserver/
soc_glance-2005-en.pdf?expires=15885783
97&id=id&accname=guest&checksum=9
CF67AE197D2E84C06398796 E049EF66/
(2020 - 05— 04)

KA (2020) . KA HHERIEAR BRI (4
M2444 701 HHBTE).
https://www.city.omuta.lg.jp/hpKiji/pub/
detail.aspx?c_id=5&id=7598&class_set_
id=1&class_id=205/ (2020 — 05— 04)

NN (2017). 7 v ~— 27 kSR
E BB 72 e WAL E K O —. WO
KHFEM, 98-99

AR sk (2008). BT — & 50Tk B
At

gRARKETT (2019). (2B % EiEnE RO
@@_wa®%%~7/7—7@m%%
DI % & B L T~, duifpEtt St
39, 48

Danmark Statistik (2020). Folketal.
https://www.dst.dk/da/Statistik/
emner/befolkning-og-valg/befolkning-og-
befolkningsfremskrivning/folketal# (2020
~05-09]

IR G 7THigEs (2016). MR 7 ¥
AT A ki{ﬁiﬂi?ﬁ\“f} v b 13-15

WIEHE (2017). “PHC284F Rk OFEF - £
BRI\ %A
https://www8.cao.go.jp/kourei/ishiki/
h28/sougou/gaiyo/index.html (2020 — 05
-04)

HAE#EW (2020). BEECHE & mH (2)
%%ﬁ@a@&mi%.
https://www.nurse.or.jp/nursing/
practice/rinri/text/basic/problem/
ishikettei_02.html [2020—01—-11)

HAREWIZE (2014). %28 T, KA E
LOWRAUKE T 72 E 2 L9 [HlsaE s
TYATA] BHIER ~TEBHIEHL
DFEMH~.
https://www.kaigokensaku.mhlw.
go.jp/chiiki-houkatsu/files/mhlw_care_
system_2014_01.pdf (2020 —05-09)

Nordfyns Kommune (2018) , Befolkningsprognose
2018 —2030. https.//www.nordfynskommune.
dk/~/media/Hjemmeside/Topmenu/
Om-kommunen/Generel-information/
Kommunens-budget-og-regnskab/
Budget-2019/Befolkningsprognose-2018-2030.
pdffla=da  (2020—05—04)

PPO# 132 (2013). T ~—27 DR - H
RO, HH PyeEEH, 108

— 102 —



ANFES, HP IR fRAIEIZ A (2016).
HEE OITR O Y Ay M7 — 7 OREEH
L TR MG ERAL KA EEL6
(1), 51-61

eI, IR Brhld . (2005). K Z
YT A TIEEA R D05 ORI ST
TRE IR RSB T 2 i R
T YT 4T OEE— HAXMEES2 (4),
293307

firEER (2003). THA NG %, Wy:H
ARkt s, 174-176

BN (2018). Fide vl BE 2 IS ERE 7 T ¥
AT AREFIZINT 72 S — BRI B
JAEREAROET 2 b & I2—. HsRE
fF9e45 (2), 55-63

BB+ (2001). TEANF—L (T4 1 4)]
iz T21t e T v~ — 7 EE AL
LAR—b— 8 7V A Ihbdb, 76

ZH AR SRR (2008). [ H#E DR T VT A
T EDOMEER | BT LT v — M
.
https://www.e-kocho.pref.mie.lg.jp/
monitor/files/47_shakaihukusi_kekka.pdf#
search='%E9%AB%98%E9%BD%A2%E8%
80%85%E3%81%AE%E3%83%9C%E3%83%
A9I%E3%83%B3%E3%83%86%E3%82%A3
%E3%82%A2%E3%81%A A%E3%81%A9%
E3%81%AE%E7%A4%BE%E4%BC%9A%
E6%B4%BB%E5%8B%95+%E4%B8%89%E
9%87%8D%E7%9IC%IC' (2020 —05—29)

— 103 —

A ARERER R 2E

5 6% 20204






HABERRALE 6% 20204

s

B 77 247 ) BNFBERNZB S 2 W 7E D B1n) & SR

—EINCIRZ R & L7 —

;%L

Study trends and issues for novice nurses who provide terminal care

—Reviewing literature published in Japan—

ek T, wEe AbsE, AN A
Yukiko SASAKI, Tkumi TAKAGI, Erika GODA

H AR SR 5
Japan Health Care College

E5

AWZED BWIEFENY 7 7 217 ) FTAFEMICHT 208 M e FEL T L VAL M TH L
Thb. HEIEAPIMEGE Web Uz VT [#T ANFERM, Frcm#Eml & [FY, y—I -7 7,
WKW % key words& L CTHMERL, FAFEMOFENY 7 7T 22130024 & L7z 64 SCk
DOWFFER RIIHZ - Btk 2FH 2 GO EEM, ME FAFREREMBERTTERETH -7 FI
D OWE, ETHWBEMETH D, —BWIEAS7H:, AERH, NICU, 25ABEDABEL T 5 HH
HZ1MTH o7z WAFEMOFIY 7 73 2 Mo NE R [FIRY 7 7o EFh-Bw] [F
W77t A ML A=Y 7] [EWY 7 7250%0 - K] [ERY 77 0T - $HEKH])
(B 7 7 %47 ) B AGHEMOFEE - HBHE=—X] ©5200073) —1IHHEN. FNY 2 ¥ 5E
HBILRHF T, XOVBENLFZOPDLELE ENTWE. ZFOLROERY 77 2 KB L7235 NG #ERiH
FEABBE LR PE =X, BEHEREENFELRBUET CRZOCHE=— A2 WOl T5729
DOWIFEDOHEAEDTRETH 5.

This study conducted a literature review to identify the research trends and issues concerning
research into the needs of novice nurses who provide terminal care. We searched the Ichushi Web
database for original articles related to the terminal care by novice nurses, using the keywords: “novice
nurses, newly graduated nurses”, “end-of-life care, terminal care, end-of life”, and 21 articles were
selected for analysis. The selected studies focused on nurses including novice nurse and nurses up to
two years after graduation, head nurses, and nurses responsible for novice nurse training. Results of
the classification of place of terminal care are as follows: general ward (17 articles), pediatric ward (1),
NICU (1), and ward where cancer patients were hospitalized (1), all at hospitals. From the literature
on terminal care provided by novice nurses, the following five categories were identified: [Thoughts
arising from the terminal care], [Stress coping in terminal care], [Learning and development gained
through terminal care], [Education / teaching arrangements for terminal care], and [Learning and
education needs among novice nurses who provide terminal care]. It was found that basic nursing
education needs to offer more realistic learning opportunities. To address this, it is necessary to
promote research to clarify the learning needs of novice nurses who have experienced terminal care
and wish to learn about it, to be included in basic nursing education, and also address the educational
needs that instructors engaged in in-service training desire to achieve in basic nursing education.

F—T— KRB/ r7, B NEER, SCERATFZE

terminal care, novice nurses, literature review
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The actual situation of learning by the difference of the practice environment

in the pediatric nursing practice: outpatient practical training or ward practical training

THE B, REE OSCHE
Etsuko KUDO, Miho KUSANAGI

H AR SR 5
Japan Health Care College

BB

NRBEHEFFEBIIBT 2WMER LR EBROFEOH 2« DFROEREYILNMITLHI L2 H
B, NEEEZEFERZRT L, WEOR SN2 644 OFERLFONEIIOWT, KHCoder # W
ToHM AT o7z, MR, WHERIX TRIE] RO aEL Lciiish, TRE] o [TX1 21
PA I TE] TRA] BRI 2B 5, 78 ERROMEHERE 2 Bl# L, HHEOFEEZFA TV,
SRRFERE, TR Lwv) FELRZI/IIHL 1179 ] LI MRV LFEIEHN LG LE LTl sh
7z, Lo L, T8 TWE] [MEZ] TP OBHToOFEb ERBEOMD Y o550 [R]
RERBED [AE] Z2BI5 L, [FH#T] 2P0 BRI EATY R, JRER TR, REHREIZOWT
FUOZRODIIERADY D 205, FEDORBREIZEH LFHIMB EhTnd., F#EDKROE&2FH
EIZORIT TV L) BIFEPLETH 5.

The purpose of this study is to clarify the actual conditions of students' daily learning in ward
practical training and outpatient practical training in pediatric nursing practice. The analysis was
performed using KHCoder on the contents of the practice records of 64 students who had consented
and completed pediatric nursing practice. As a result, ward practical training was extracted as a
characteristic word for learning by "patients". They understood the health issues of children and
their families from "patients" "vital signs", "measurements” and "inhalations" and learned nursing to
them. In outpatient practical training, the words “child”, which refers to children in general, and the
abstract word, “do”, were extracted as distinctive words. They learned about children's "fear" and
family "anxiety" in the "diagnosis’, "treatment”, "'medical checkup", and "vaccination" scenes, and learned
specific "calling out" methods. In outpatient practical training, there is a limit to learning about health
issues. However, words that focus on the child's health have been extracted. It is necessary to connect
students' noticing to nursing.

F—7J— K /NRF#SED pediatric nursing practice FHi#ESFHA  nursing students #0F  learning
M RFEH  outpatient practical training JHfHFEE  ward practical training
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EREHFOH 2ET1I58N (60%), HEREHROZWVETIIBAN (40%) THo7z. BHZEHL TWHET
I Zidolz IRHOA % EFORIRM TR AREIE544+134°, FERERMIL59.7 127 TH o 72, Ik
R O %V ETF O TRABEIE548£11.3°, FERHERMIZ59.0+103° TH o7z, FERM O TR A BEIE 2 RERICH
Beilokhrolz. 72, MREEL HITHERM & IFRIRMOMICAHE LR AL RO L h o7z TRFIRE %
KR ORICAH B2 BRZ RO %o 7z, AFFEORRIL, SRAEZHRE LIBITHGE L RRLHRT
otz LIzoTTRE B4 AOFWEDETFOFETRZ LR ZRRL TV 5.

[Abstract]

The purpose of this study was to assess the relation between throwing pain and trunk rotation (TR) angle
in amateur baseball players. Ninety-six baseball players participated in this study. TR angle were measured
dominant side and non-dominant side. Subjects were divided depending on the throwing pain. TR angle
were compared in subgroup and between groups. Furthermore, the relation between limitation of TR angle
and throwing pain was examined. Fifty-eight subjects (60%) had throwing pain and 38subjects (40%) had no
throwing pain. There were no subjects left the competition due to throwing pain. In throwing pain group,
TR angle were 544+134° in dominant side and 59.7%+12.7 ° in non-dominant side. No throwing pain group,
TR angle were 548+11.3° in dominant side and 59.0+10.3° in non-dominant side. There was not significant
TR angle of dominant side between groups. There were not significant TR angle between dominant and
no-dominant side in both groups. There was not significant between TR limitation and throwing pain. The
results of present study were differed from previous study for high school students. Therefore, this study
suggested that criterion of the TR exercise for baseball players were different by category.

F—7— K EEREE, FSrru—Fva Al S ARRRT

Throwing disorders, Trunk rotation angle, amateur baseball players
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Educational effects of the observational learning with human body specimens

as a pre-learning activity for an anatomical observation practice

e EEY EE O OEEY, Bk BEY, Wik Y
s Y W W, BA Y
Mari FUKUSHIMA", Miho SUGAWARA", Rika GOTOH", Koji MUKAI",
Fukashi SHINKAIYA", Naomi OKADA?, Kazuaki SHIMAMOTO"

1) HARE#HFRY: 2) ALBRERKF
1) Japan Health Care College 2) Sapporo Medical University

=5

HAEHRE A IR T, 1O RSFH T 2 BRI T IS5 T, 201841
50, BARFEROWRFRE LT, MEEAREEREBALL ZOREDRAERIT 5 72010
O] N G EIARIAE & S L7, Q0N (98.9%) DA, ABEEAFFIRL, AfH
REEPC R o e LA L7, oM e L TR S D o701, [BARERICLS 2 LT
X2k, KeT [HHOME - BRORG ] (WIS A=Y 2T 5 EARTER] Thote F72,
85N (934%) OFLAA, NMEEARFEEIITSHOMBEL AN EEE L. AWEICBOT, A
PRBEA RLEIER G, AEO B L B OB %0 2 AT BB TH ) IR L0 U2
L LCHINTH D S AW Mo 72,

In the practical lesson of functional morphology required for first-year students at Japan Health
Care College, we introduced an observational learning of human body specimens. This program
started as a pre-learning activity for anatomical observation practice in the 2018 academic year. To
verify the educational effect, we also conducted a questionnaire survey with the students (n =91) who
took part in the activity. In 90 students (98.9 %) reported that the observational learning was useful
for the anatomical observation practice. The most common reasons for the usefulness include “I was
able to see real specimens”, followed by “I was able to acquire knowledge prior to the anatomical
training observation practice”, “It led to a better understanding”, and “I was able to imagine what
the activity would be like in advance.” 85 students (93.4%) answered that this visit to the specimen
collection should be continued. It showed that the observational learning with human body specimens
was helpful to lead them to understand human function and structure as a pre-learning activity for an
anatomical observation practice.

F—7— K AMMRERRESEE  Observational learning with human body specimens
R 4953 Anatomical observation practice
#HERE  Educational effects
H#EZE Nursing education
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Educational effects of video watching of pathological dissection

as a pre-learning of anatomical practice

el EEY, fE EEY, R B, it R,
wEe WY, Mmoo MY, BA A
Rika GOTOH, Mari FUKUSHIMA, Miho SUGAWARA, Koji MUKA]I,
Fukashi SHINKAIY A, Naomi OKADA, Kazuaki SHIMAMOTO

1) HARRHEKS 2) ALBEEERI KA
1) Japan Health Care College 2) Sapporo Medical University

C3=1

LAE RGN NMRFEAR A2 928 B X ORI 928N L 72 2 4R R 2 3 RS, SEE BT oW PR € 7 4
BUEDOMFH FEENRITTHBENNREHSPICT LI 2 HWE Lz, 20 KMOFEZE T T
h 2 PR U MERL A HRLSUE ARG A 2 O B T8 L 7z U914, (IUXER100%) T, S1%17
% (187%), &M74% (81.3%), “PIEENII0TK TH o7z, ORI, MHE T+ OBIEIE, 954% D
FHEPAMThHozeME L7z, TOMBE LT, MEORE, J5ike MEORE I § % HHA88.6%
Thotz. BHEBRNDLLRIE, EFFHERIISLT%AZALTE Y, W& L PR THREN 2.0
HREMICEL L7z, T2, EFTHBEOHKBDEIEICONWT, 846% 1 HkFix LA Tz, RHFEEOH
i E & U OWBEE 7 o2 ) AN D 2 8id, [AONRREHAREZ AL 57N ERT
WERER 2 ORE NS, SAFED ZHIN S ICELS S, BHEEOPEIBZIRD S 2 LAVRIRE N

The purpose of this study is to clarify the educational effects of video watching of pathological
dissection for second-year college students who attended the anatomical practice course in the second
semester of the first year. Answers were from students under 20 years of age and were obtained
in the form of opt-out and an anonymous self-administered questionnaire survey with the responses
collected at a later date by the researcher. There were 91 respondents (response rate 100%), 17 males
(18.7%), 74 females (81.3%), with an average age of 19.7 years; 95.4% of respondents answered that video
watching of pathological dissection was useful as a pre-learning exercise. Of the responses, 88.6% of
the respondents answered that video watching of pathological dissection helped their understanding
of the type and method of the anatomy and structure of the human body. Further, 51.7% of the
respondents stated that their impression of the anatomical practice had changed, and a half of the
respondents showed that their feelings had changed from negative to positive. Additionally, 84.6% of
the respondents expressed a wish to continue the watching of videos. It was suggested that adopting
the video watching of pathological dissection as a pre-learning activity for anatomical practice relieved
negative images of dissection for students who are easily subject to feelings of discomfort and physical
illness, it changed their ideas in a positive direction and assisted in developing a better understanding
of the issues involved.

®—T— K NEE, WSRO RN C S, HTAR
anatomical practice, pre-learning, video watching of pathological dissection, educational
effects
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A new approach to improve anatomical observation practice
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Abstract

In the School of Nursing, autopsy observation using bodies donated for medical research was
provided as practical training for first-year students from the opening of the school in 2014 until the
2017 academic year. From the 2018 academic year onwards, anatomical observation practice has been
pushed back from June to November and a new practical training approach has been trialed where
10 donated bodies are rotated instead of using just one body. The aim of this study was to clarify the
outcomes of learning following this change in approach. An anonymous self-administered questionnaire-
based survey was conducted on 91 first-year students who attended anatomical observation practice
in the 2018 academic year. The vast majority of opinions on the change in the timing of and approach
to practical training were positive and understanding of the structure and function of the human body
was deepened. Positive changes in mood were seen among students despite the psychological impact
of practical training and the training was found to be an opportunity to encourage inner growth in
students.

F—T—F EA%EE, AMRofESE & HRE, FEOBR
anatomical observation practice, Structure and function of the human body, Student
understanding
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Abstract

The purpose of this study is to examine the effect of horse-riding using Hokkaido Native Horse,
a kind of extant native horse, on healthy elderly people. The subjects were 14 healthy elderly
people. The elderly rode horses once every two weeks for a total of nine times, about 15 minutes.
Measurements were taken after the4th and 8th riding. The measurement items were grip strength,
range of motion of the hip joint, one leg standing time, and Timed Up & Go Test (TUG). As a result,
there were no significant differences in grip strength, one leg standing time, and TUG, and the range
of motion of hip joint extension and external rotation significantly increased, and the range of motion of
hip joint flexion significantly decreased. It was suggested that horse riding by Hokkaido native horse
did not have any adverse events, and was thought to contribute to improving the range of motion
of the hip (external rotation ,extension) in healthy elderly people, it is useful as a health promotion
program.

F—7— R IRGEE, duimE RIS, R
Therapeutic Riding, Hokkaido native horse, health promotion
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Anxiety felt by nursing students in the third year

at A University before the clinical practicum
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Abstract

This study aims to understand the anxiety felt by third year nursing students in the third year at
A University before the clinical practicum, and to obtain ideas for the support needed to achieve the
goals of the clinical practicum course. A survey was conducted using an especially created self-rating
questionnaire consisting of 29 items with a space for comments in writing. The results showed that the
students felt “anxiety” about the practicum, rather than “fun”. The students were mainly anxious about
their “development in nursing abilities” arising from lack of knowledge and confidence in “their own
nursing skills” for nursing assistance to patients; similar to the results reported in previous studies.
Among the items students felt less anxious about, there was “the relationship with group members”.
Further, the analysis of the comments described in the write-in space showed that the students were
anxious about the need for “transportation expenses”, suggesting a link to the anxiety about their own
health. The findings suggest the necessity for providing instructions that enhance communication
between students and instructors to aim to achieve learning goals. It is also suggested that focusing on
having students feel the practicum as “fun” may support “active learning”.

F—T— K 3R, Filpk, HEH, AR

in the third year, nursing students, practicum, anxiety
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