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Literature Review on Physical Exercise for Menopausal Women’s Health
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Abstract

Objective: A literature review was conducted to summarize trends in research on physical exercise for menopausal
women's health, to identify unresolved research questions in previous studies, and to provide basic data to assist
women with menopausal symptoms in improving their coping skills.

Methods: A literature review was conducted on 35 of the 314 articles on physical exercise in menopause published
from 2019 to 2024 that met the inclusion selection criteria.

Results: Four categories were created for physical exercise during menopause: lifestyle and exercise habits, body
and exercise, psychosocial and exercise, and exercise programs.

Discussion: We found that exercise may have a positive effect on physical, mental, and social aspects. Although
there was literature focusing on each menopausal symptom, there was no literature investigating the combined
physical, psycho-social, and social symptoms. It is important to clarify the combined effects of exercise on physical,

psycho-social, and social aspects, and to develop exercise programs to maximize these effects.
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Abstract

Objective: The purpose of this study was to clarify the actual state of self-evaluation of the work ability of care
managers at home care support offices.

Methods: A cross-sectional survey using an anonymous self-administered questionnaire was conducted for each of 3
care managers at 915 offices randomly selected from home care support offices nationwide, and 708 people
(recovery rate 28.2%) responded. The self-evaluation checklist of care managers performs factor analysis to find the
average score of the extracted 5 factors (assessment planning, multidisciplinary collaboration, trust building,
positioning, consensus building) , and non-parametric differences by attribute.

Results: The self-evaluation was low for [consensus building] and [multi-occupational collaboration], and was
lower for shorter years of experience, but was significantly higher for care managers with social welfare and nurse
qualifications.

Discussion: There were differences in self-evaluation depending on the difficulties care managers felt in their work,
the educational course for basic qualifications, and their experience, suggesting the need for educational support for
care managers.
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Exploring Willingness to Communicate in Japanese
During and After Study Abroad Programmes

Asami NAKAYAMA
Department of Pharmacy, Faculty of Pharmacy, Gifu University of Medical Science

Abstract

Objective: This study explored the impact of short-term study abroad (SA) programmes on the motivation of
Japanese students to learn and speak English, and focused on whether their experiences sustained their motivation
over time. It examined overall trends and individual reasons for changes in motivation.

Methods: A mixed-methods approach was employed, using the Motivational Factors Questionnaire (Ryan, 2008,
2009) and interviews. The questionnaires were administered before, immediately after, and 1 year post-SA to 33, 30,
and 24 participants, respectively; interviews were conducted with five of the participants.

Results: One-way ANOVA results showed a significant increase in willingness to communicate in Japanese (WTCJ)
during SA, followed by a decline after 1 year. Interviews indicated that shared cultural identity during SA played a
large role. However, changes in social contexts post-SA such as increased job-hunting focus and fewer authentic
interactions with SA friends influenced the decline in WTCIJ.

Discussion: This study highlights the influence of social and individual factors on language communication
sustainability, showing that while SA temporarily boosts WTCJ, maintaining it long-term is challenging owing to

evolving contexts.
Keywords: study abroad, motivation, Willingness to Communicate in Japanese (WTCJ)

border network of personal connections. By May

I. INTRODUCTION
2019, the target had been surpassed, with

Japanese society has experienced globalisation in a approximately 310,000 international students studying
way that appears to blur the boundaries between in Japanl) .
nations. In response, Japan's Ministry of Education, Additionally, the government provided financial
Culture, Sports, Science and Technology (MEXT) support to Japanese students, offering scholarships for
introduced various policies as part of its global strategy study abroad (SA) programmes to advance its
to promote the exchange of both human and material internationalisation goals. The “Tobitate! (Leap for
resources with other countries. One notable initiative Tomorrow) Study Abroad Initiative” Y targets a wide
was the “300,000 International Students Plan,” which range of students, including those in high school,
aimed to attract 300,000 international students to Japan vocational schools, university, and postgraduate levels.
by 2020. MEXT also hoped this initiative would create As a result of MEXT's dedicated efforts, the number of
a ripple effect, encouraging Japanese students to study Japanese students studying abroad steadily increased
abroad through interactions with international students, from 2009 until the outbreak of the COVID-19
the internationalisation of universities, and the pandemic in 2019. According to the Organisation for
development of globally minded individuals. This, in Economic Co-operation and Development (OECD)®
turn, was expected to broaden international the total number of Japanese students studying abroad
understanding and knowledge, while fostering a cross- in 2018 rose from 105,301 to 115,146, compared with
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the previous year. The duration of stays was
categorised as follows: 2,034 for more than 1 year,
13,237 for 6 months to 1 year, 12,271 for 3 to 6
months, 10,372 for 1 to 3 months, and 76,545 for less
than 1 month. Notably, approximately 66 percent of
these programmes were short-term (i.e., less than 1
month). Despite the increase in short-term
programmes, the number of students undertaking long-
term SA remained almost unchanged in 2018, with a
slight increase from 2,022 in 2017 to 2,034. This
highlights a significant gap between the government's
vision of enhancing international competitiveness
through long-term SA and the reality faced by
Japanese students. Therefore, it raises the question of
whether short-term SA can still achieve MEXT's goals
of improving international competitiveness.

This study explores the effectiveness of short-term
SA programmes in motivating Japanese students to
learn and use English, and examines how such
experiences might sustain their motivation over time.
By analysing both overall trends and individual factors
driving changes in motivation, this research assesses
how short-term SA contributes to MEXT's objectives
of developing internationally competitive and globally

minded individuals.
I. METHODS

1. Research Design

A mixed methodology was employed in this study,
targeting students participating in short-term SA
programmes in the UK. The participants, who were
first-, second-, and third-year students from
departments such as Foreign Studies, Economics, and
Commerce at a private university in the Tokai region
of Central Japan, undertook SA programmes of
approximately four weeks. Credits earned upon
completing these programmes were transferable to
their home university in Japan.

Initially, a quantitative analysis was conducted using
the Motivational Factors Questionnaire (MFQ) ' to
examine the overall changes in participants” motivation
for learning English, including their willingness to

communicate (WTC) in both English and Japanese.
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The quantitative results from the MFQs were collected
at three key time points. Time 1: a few weeks before
the SA course; Time 2: within 1 month after the
course; and Time 3: 1 year after the course. The MFQ
comprises 108 questions across 18 categories: Cultural
Interest, Attitudes toward English, Instrumentality,
International Contact, Interest in Foreign Languages,
International Empathy, Fear of Assimilation,
Ethnocentrism, Travel Orientation, English Anxiety,
Attitudes toward Learning English, Milieu, Parental
Encouragement, Ideal L2 Self (“L2", or Language 2,
refers to English), L2 Self-Confidence, Intended
Learning Effort, and Willingness to Communicate (in
L1 and L2, where “L1" refers to Japanese). Initially,
negatively worded items were reverse-coded, and the
average scores for each item-scale were calculated.
Participants with missing data were excluded from the
analysis to ensure accuracy. Ultimately, the
quantitative analysis included 33 participants at Time
1, 30 participants at Time 2, and 24 participants at
Time 3. Results from the three questionnaires,
administered at different points in time, provided
insights into when shifts in motivation and WTC
occurred among participants. These temporal data are
crucial for comprehensively understanding the
processes of change, particularly when examining
interview data at various stages of the students’
experiences. However, the quantitative approach only
offers a general overview of significant motivational
changes. To gain a deeper understanding of why these
changes occurred during and after the SA programme,
the interview data were subsequently analysed using a
qualitative approach. This allowed for an exploration
of the underlying reasons behind the motivational
shifts.

M. RESULTS

1. Quantitative results for three MFQs

First, a one-way ANOVA was conducted to evaluate
the differences in the MFQ scores across three time
points: Time 1 (pre-course), Time 2 (post-course),
and Time 3 (1 year after the course). This analysis

allowed us to examine changes in students’ willingness
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to communicate in Japanese (WTCJ) over time as
they progressed through and beyond the short-term
study abroad (SA) programme. As a result, there was
only one significant change in WTCJ (p = 0.016).
This meant that the null hypothesis, in which there is
no statistical difference between groups, was rejected.
This result showed that students participating in SA
became more willing to communicate with others in
Japanese during the course and continued to show
willingness for at least 1 month after the course.
However, their willingness to communicate with other
people in Japanese diminished slightly 1 year after the
course (see Table 1).

To identify the specific factors contributing to the
observed changes, as only WTCJ yielded statistically
significant results in the MFQ, an in-depth analysis of
individual WTCJ questions was conducted. The results
demonstrated that questions 24, 26, and 27 in WTCJ
yielded low p-values of 0.02, 0.01, and 0.02,
respectively (see Table 2). Participants showed a
tendency to initiate communication with both a friend
and friends in a small group, but they were more
hesitant to engage in one-on-one conversations with
acquaintances, especially while standing in line. This
suggests a psychological barrier in their interactions
with acquaintances compared with friends. Affective

factors, such as language anxiety, have long been

recognised as significant in Second Language
Acquisition (SLA). Previous studies”” highlight the
negative impact of anxiety on language learning, and
Matsuoka” identifies apprehension as a key factor that
reduces Japanese university students’ WTC in English.
However, in this study, participants’ WTC increased
only in the mother tongue (Japanese) during the SA
period and decreased afterward, with no significant
change observed in their WTC in English. Further
analysis of motivational perspectives, communication,
and social interactions through interviews may shed

more light on these changes in WTCJ (see Table 2).
IV . DISCUSSION

The results showed fluctuations in participants’
WTC, especially in Japanese, during the SA period.
While WTCJ increased during SA, it declined after
returning to Japan, with no significant changes in
WTC in English. To explore these changes, qualitative
interviews were analysed. The resulting data indicated
that motivational perspectives, communication
patterns, and social interactions contributed to these
shifts. Comparisons between interactions with
Japanese and international students highlighted how
social dynamics abroad and post-SA conditions
influenced the decline in WTCJ. This qualitative

analysis complements the quantitative data, and

Table 1 : Results of a one-way ANOVA on MFQ comparing the means of three groups: pre-course, post-course, and one year after

the course.
ANOVA
Sum of Squares df Mean Square F Sig. (p value)
Cultural Interest Between Groups 2.84 2 142 1.99 0.14
Attitudes Towards L2 Community Between Groups 1.47 2 0.73 1.33 0.27
Instrumentality Between Groups 0.35 2 0.17 0.30 0.75
International Contact Between Groups 2.06 2 1.03 1.73 0.18
Interest in Foreign languages Between Groups 0.46 2 0.23 0.41 0.67
International Empathy Between Groups 0.56 2 0.28 0.38 0.69
Fear of Assimilation Between Groups 0.01 2 0 0.01 0.99
Ethnocentrism Between Groups 0.67 2 0.33 0.50 0.61
Travel Orientation Between Groups 2.03 2 1.01 1.63 0.20
English Anxiety Between Groups 1.95 2 0.97 1.10 0.34
Attitudes to Learning English Between Groups 0.45 2 0.22 0.30 0.74
Milieu Between Groups 1.51 2 0.76 1.83 0.17
Parental Encouragement Between Groups 2.31 2 1.15 1.19 0.31
Ideal L2 Self Between Groups 1.09 2 0.55 0.64 0.53
L2 Self-Confidence Between Groups 0.05 2 0.02 0.04 0.97
Intended Learning Effort Between Groups 1.20 2 0.60 0.70 0.50
WTC in Japanese Between Groups 7.20 2 3.6 4.35 0.016*
WTC in English Between Groups 1.51 2. 0.75 1.21 0.30

29



Medical Science and Educational Research 19 2025 p. 27 ~ 32

provides a deeper understanding of WTC in both
Japanese and English. Due to space limitations, the

complete

1. Japanese community during SA

During the SA programme, participants appeared to
form stronger bonds with fellow Japanese students
than with international peers. This observation aligns
with Ootsuka’s” findings, which suggest that students
tend to interact with others who share their native
language, regardless of their English proficiency, as
measured by the Test of English for International
Communication (TOEIC).

In a post-SA interview, one participant, Miki
(Anonymous), reflected on her experiences, stating
that the most enjoyable aspect of SA was going to
pubs and bars with other Japanese students, where they
socialised and engaged in extensive conversations.
While she indicated that she had made friends with
non-Japanese students, she clearly distinguished
between two groups: her Japanese friends, with whom
she socialised frequently, and her international friends,
with whom she did not spend time outside of academic
settings. Her preference for socialising with her
Japanese peers may have been influenced by the ease
of communication in her native language, which
facilitated open and comfortable conversations. The
shared cultural identity and linguistic familiarity
contributed to a sense of solidarity among the Japanese

students, whereas the language and cultural barriers

with non-Japanese peers may have created a level of
discomfort that discouraged further social interaction
outside the classroom.

This example illustrates how language and cultural
barriers can shape social interactions during SA,
making it easier for students to connect with those who
share a common background, while potentially
hindering engagement with individuals from different

cultural and linguistic backgrounds.

2. Interaction with Qatari students

The cohort of Japanese students who participated in
this study were in a class that consisted of a small
number of Thai students and a majority of Qatari
students. During the SA programme, many Japanese
participants reported a sense of discomfort when
interacting with their Qatari classmates, primarily
because of cultural and behavioural differences.
Japanese students, such as Hiroko (Anonymous),
expressed frustration with the assertive and seemingly
undisciplined behaviour of the Qatari students, who
frequently arrived late to class and responded to
questions without adhering to the expected classroom
protocols. This behaviour contrasted sharply with the
punctuality and rule-following typical of the Japanese
students, thereby reinforcing a stronger sense of unity
within the Japanese group. Her response underscores a
cultural clash, wherein the Qatari students’ direct and
self-assured communication style, common in Arabic

low-context cultures, conflicted with the more indirect

Table 2: Analysis of WTCJ Questions and Contributing Factors

One-way ANOVA

Sum of Squares df Mean Square F Sig.
Q20  Between Groups 1.59 2 0.8 0.49 0.62
Q21  Between Groups 10.08 2 5.04 2.85 0.06
Q22  Between Groups 3.39 2 1.69 1.25 0.29
Q23  Between Groups 1.52 2 0.76 0.61 0.54
Q24  Between Groups 17.15 2 8.57 4.08 0.02
Q25 Between Groups 7.31 2 3.65 2.36 0.1
Q26  Between Groups 16.48 2 8.24 49 0.01
Q27  Between Groups 15.24 2 7.62 4.1 0.02

Note: Questions in Willingness To Communicate in Japanese (WTCJ) .

How likely would you be to initiate communication in Japanese in the following situations?

20. Making a presentation in front of a large group. 24. Talking with a friend while standing in line.

21. Talking with an acquaintance while standing in line. 25. Talking with a stranger while standing in line.
22. Talking with a salesperson in a store. 26. Talking in a small group of acquaintances.

23. Talking in a small group of strangers. 27. Talking in a small group of friends.
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and context-sensitive communication style
characteristic of Japanese high-context culture. These
cultural differences contributed to a clear division
between the two groups, impeding the formation of
relationships between the Japanese and Qatari
students.

Abdelhameed"” highlights the distinction between
Japanese and Arabic cultures through a comparative
study of rejection from the perspectives of politeness
and consideration. His findings indicate that Japanese
culture, as a high-context society, relies on the
addressee’s ability to infer implicit information, with
rejection often conveyed euphemistically. In contrast,
Arabic culture, classified as low-context, favours a
more persuasive style of communication, with direct
expressions of rejection. These cultural differences
likely contributed to the perception of the Qatari
students as offensive from Hiroko's perspective. The
experience exemplifies how cultural values shape
behaviour in academic settings, creating barriers in

cross-cultural interactions during SA programmes.

3. Environmental changes

Upon returning to Japan from their SA programmes,
participants resumed their everyday lives; however,
the change in environment affected their relationships
with fellow Japanese SA members. As each
participant’s circumstances and daily priorities shifted,
their perspectives towards their peers, shaped during
the SA, also transformed. These altered viewpoints
were influenced by the different experiences and
adjustments encountered in the post-SA environment.
Social re-entry challenges, including adjusting to new
roles and environments, can strain relationships
formed abroad. These factors are often highlighted in
discussions about reverse culture shock, where
students may feel disconnected from those who do not
share their post-SA changes in priorities or lifestylem.
Moreover, studies show that while SA programmes
can create strong bonds during the experience, these
relationships may weaken upon re-entry as students
face different realities back at home'". The divergence

in life paths and a lack of shared experiences after

31

returning home are common reasons why these
connections fade over time. A participant, Natsue
(Anonymous), who was a third-year student during
her SA, noted that while she initially kept in touch
with other participants and went out with them, the
connection faded over time. She attributed this to
differences in lifestyles, as invitations from other
students often occurred late at night, which no longer
fit her schedule once she became focused on job
hunting. This shift in priorities, along with the fact that
most other participants were first- or second-year
students, led to a natural distancing. This change in
personal circumstances over time contributed to the
decrease in communication among the Japanese SA
members, which helps explain the reduction in their
WTCIJ after returning home. The evolving social
dynamics and individual priorities after SA provide
insights into the broader trends observed in the

quantitative data.
V . CONCLUSION

This study examined the impact of short-term SA
programmes on Japanese learners of English and
whether these experiences sustain motivation for
learning and speaking English over time. Quantitative
results showed a significant increase in WTCJ during
the SA period, followed by a decline 1 year later.
Qualitative interviews indicated that shared cultural
identity among Japanese participants fostered group
cohesion during SA, temporarily boosting WTCJ.
However, upon returning to Japan, shifting social and
academic priorities such as job hunting reduced this
sense of unity and social interaction. Individual factors
like language ability and personal preferences also
influenced communication behaviour. The study
highlights the challenges in maintaining long-term
motivation for WTCJ post-SA and underscores the
need to consider both social and individual factors
when evaluating the short-term effectiveness of SA
programmes. While SA boosts WTCJ temporarily,
sustaining this improvement after returning to Japan
proves difficult as students shift their focus to other

priorities. These insights are essential for assessing
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whether short-term SA programmes, as advocated by
the Japanese government, contribute meaningfully to
international competitiveness and long-term motivation
to communicate in English, particularly given the
disparity between governmental objectives for
internationalisation and the actual experiences of
students after participating in short-term SA

programmes.
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Effects of different multileaf collimator and secondary collimator static positions
on absorbed dose
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Abstract

Objective: This study aimed to examine the trend in dose and the alignment between the measured and calculated values from
the treatment planning system (TPS) due to the difference in the distance of the MLC leaf end and Jaw tip (Offset value) when
the multileaf collimator (MLC) is fixed and secondary collimator (Jaw) is altered in radiation therapy.

Methods: High-energy X-rays measured the absorbed dose at 10 cm in water, adjusting the Offset in both left-right and
cranial-caudal directions respectively. These results were then, compared with the measured and TPS-calculated values,
maintaining the same conditions as the measured ones.

Results: Noticeable differences emerged in the trend of changes absorbed dose when the Jaw Offset value fixed respectively
in both the left-right and cranial-caudal directions. A comparison between the measured and TPS calculated values indicated
that the maximum deviation was 0.35% in the cranial-caudal direction changes for 6 MV.

Discussion: We believe the required values must be adjusted according to the direction because the MLC transmitted dose
varies with the Offset direction. While the measured values and TPS calculations were nearly aligned, a smaller Offset value

is preferable due to the impact of the MLC-transmitted dose. Considering the shape of the MLC leaf end, an optimal Offset

EARMGZE  ytakagi@u-gifu-ms.ac.jp
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value is 8 mm in the left-right direction and 2 mm in the cranial-caudal direction.

Key words - Offset value, MLC transmission, leaf end transmission
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HREZM 2128 T, 77~ Fafllily 7 8 Th
% myQA Accept Ver.8.3 T il ffl & 11 5 = kIt K
7 7 ¥ b & Blue Phantom SMARTSCAN (Iba
Dosimetry) 10 cm %12 CC13D ATy .0 %
Gbt7z, V=7 v 7% TrueBeam Ver.2.7 (Varian
Medical Systems) ZfH L, 6 MV B X U°10 MV
D200 I A F — X100 MU (600 MU/
min) &7z, JIEMEIE, FEALFF RAMTEC Duo
2ch (Toyo Medic) 2 & V) Fid & o720 4 RIMEH
L 72 TrueBeam (Z## & T 5 DX, 120MLC
LV ) ZFED MLC Th %o

41 Offset fHDE W IZ X A MLC 3% # i i D
ZALZE G 5 7212, MLC % % L T Jaw %
B L7z 72, Jaw Id cross A1 & in H A 2
@RS L o THB Y I A —F R RO E
Bk § % 72 MLC FESFEFIZ10 cm X 10 em & L
720 WIE DL, cross /1A, in 75 1A T @ Offset
BB & 2 EEBENDZE L T 5720
\Z, cross J71Al, in J7 )\ 3 4L D Jaw O Offset
e Zfsgize dd ) —7D Jaw FEE &
L7z RUIDRT L), 4N, Hrfv¥—
lBw<o, 1, 2, 3, 4, 5, 6, &, 10,
20, 30, 50, 100 mm & Jaw @ Offset fifi & 138 By
(22 L&, cross 1Al in HZENZAIZDOWN
T Jaw % Offset X 72 & X OEHERE [nC) =l E
L7z. HlEIZZNZN 3Ty, “PIfE 2 521
L oEE=EE L7z,
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13D Offset fED 9, 8 mm (cross /71A])
B ELU2 mm (in 710) (X TPS @ optimize Jaw
position @ default fETd %, 4 [AZ default fHTH
% Offset fili & 2:3E & L T4 Offset flIZ 3517 % M
wE2IEBILL, 212N Offset flIZ 31T % HkS
EEfEErEE L, S TEERBHELEV) S
ELHANTWEAS, 8 mm 7213 2 mm @ Offset
flEL L7zt X0 EH=E [nC] TIEHILT L L1
L0 HEME T 2 EEER [nC] WIS O
DB 2D B ks, ko, koo, ko, Now ZFTHIH T
ZENRTEDL7DTHL, 2Ly, EHRILICL
0B S N E AR 2 SEEME L SR T LI
T 5

2. WHETHZE (TPS) X % MLC Z&##tht
DRI

WIZ, £ 1O X)) ITIGHEETHEE Eclipse Ver.16
(Varian Medical Systems) # T -1. &[F
FROWMESMET T, FEHE L O—HEFFHD 729
HMRE ORI R 21T o 72 B SN
O-1. EEERIZ, cross FMAITIE 8 mm, in Ji1H]
T3 2 mm O Offset f & £ # & L T % Offset
BT A EBEMEOIERILEZIT 7 SNLD,
IEHALIC &) Bl S h e EdE OFHEEE TPS
FHEMEE RS & 12T 5,

vy source
caudal | Offset fi
in m ﬂ
MLC MLC
T SSD=90 cm
-
| —
[ i 10 cm 1 /
in .
CC13
cranial T
Offset {E |
“WITLKT 7 A
1 UZTy s ERAP >R X~ 2 ORE 2 BERORAFHEE
x1 EERM
§ . . . [
IAILF— [MV] T foset fii [mm] :

Cross in Cross in

0 2 8 0

1 2 8 1

2 2 8 2

3 2 8 3

4 2 8 4

5 2 8 5

6, 10 EHMEDB X O TPS BT EE 6 2 8 6

8 2 8 3

10 2 8 10

20 2 8 20

30 2 8 30

50 2 8 50
100 2 8 100
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3. Jaw OEESIOENIC X % MLC & #i &
DI :

6, I0MV ZNEFRIZOWT, FElfEIZL S
cross 51 & in 5T MLC & @m0 o
72912, Excel (Microsoft Co.) (2T 5 7 #AERK
L, EZR (Ver.1.68)° |2 THRIZAIIANT 24T - 720
WENRDO T AL F—I2BWTDH Offset fiti 0-10
mm & 72 1) Tin FAEE, cross /A EEDGE
TR EDICHEBEBDOIXS DEBR SN2/,
0-10mm F CLEAAMUEBEH L7z 20720,
0-10 mm (22> TiE 2 T A NLE % o FZHE
EHE L, 13850 Offset flIZ B 1) 2 FEHED IEH
L% AT, S EEUHBOFEIE L Lz,

WA F AT I D W T, Jaw O Offset i %
cross HlAl & in A TENENMBPNIEAL EE 72
& &0 MLC ElifiE O ZALEFIZ DWW TH B
HEZIT>72% 6 MV IZDWT, cross /71D
22 AL "Cld Shapiro-Wilk DE CHEZA% L (IEH
%), Q-Q 7uy bTHEMELWESIN, — )
T, in DO ZEAL T Shapiro-Wilk DIE TH &
#HY GEERM), Q-Q 7u v bk CIEEMM &
HESN, 2HHE D) b—F CIERMEI MR S
N7z7-%, Mann-Whitney ® U #%E % $&H L 72
10 MV 12 2 W T, cross 510 & in 5 7] T
Shapiro-Wilk O 5% TH B2 7% L (E#H %),
Q-Q 7u v b CTHEMME & HE &N 7z720 Welch
D R AV, WL A EKEIZ0.05E L
725

4. JEUfE & TPS FHEEAE T D MLC & # it & D
Mg

6, 10 MV ZNZNIZDOWT, FEHEDEN
fii & TPS FHEMEDILELD 7212 Excel I2TF T 7
VB L, EZR % WV CRAMEIIINT 2 17 - 720
TPS 5 AH 12 D Vv T b F2 Ml [/ £ 12 Offset fill
0-10 mm O IZBVWTFIBEEDIZL DX HNRES
7272 0-10 mm OHPHIZ DWW TLIHAL M %
WH L, O TPS FHEMH CHEIERLZ1T-
7o 72, X (1) #HWTHEEMEE TPS FHE
EoFThE [%] 2RD/.

FTNE [%] = [(Duawe — Dws) /Dms] x 100
(1)
Z ZC, Dueasure WXL BLER DM 5 1 D FEIIE,
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Dres (L AT LR O AL & #E &= O TPS FH R TdH
%o

ETFERIEAT CIX I -3, & FEHRIC EZR % fi
M L7, 6 MV, 10 MV & 3 |2 Mann-Whitney ®
U e & - v Tl o J20I4E & TPS BHEME I
DWW THEAHEZITV, Wb FEKIERD
0.05& L72%,

puill

m #R

1. Jaw OBIEH M DENIC X 5 MLC &6
DI

T-3. I2X0ESNTcross AAl, in D
EZ X DS MLC E#fiE o % X 3 8 L UK
412" T 3 L4 XD, Offset HOZEALIZHE
9 FAX;E @A L, cross FIANZ AT in HM D
T RE L, MLC E@MEDEEINT 5 Z £
Ao £72, 6 MV TO Mann-Whitney @ U #5E,
10MV T® Welch O t 7ETIE & b IZHEAEDR
5N7z. (p <0.05)

P

20 40 60 80 100 120
Offsetfifl[mm]

3 cross, inAED Offset fENZEALIC & 5 FEBIREDEE|
EDLEE (6 MV)

1.020

1.015

1.010

b

SE

1.005

—

1.000

TR

—&—in

0.995 —*—Cross

0.990

(=]

1.025
1.020
ﬂﬁ 1.015
T
% 1.010
,j,? 1.005
o
* 1.000 —ain
0.995 —+—Cross
0.990
0 20 40 60 80 100 120
Offsetfifi[mm]

4 cross, inAED Offset ENZEALIC & 2 FEBIREDEE
BOLE (10 MV)

2. FEillfE & TPS 54T o MLC & # & o
i

OI-4. 12X ESNEBEOENEE TPS



FARMZE <V F ) =73 A= L0k X — & E IR E OB WSR2 2 5 5

AIEMEOIEZ X5 BLU6 IZRT . M5,

. e - V. L
6 X0, FEHMEE TPS FHEMIZIIRE 2ENIE
RTERPo72h, cross, in fA & B2 Offset 1. Jaw OEMES D ENIZ X 5 MLC &R
100 mm TId TPS FHEMEA S RME 2 L8] 2 #5 R DI
Erole WTENOZ AN F—I12BWTH Offset I -1. X 9, Jaw % cross /i [Al, in Al TZ
fiE30 mm F TIXHEM—FHLTHY, 30 mm % TN Offset (HEELE /2L &, AEEZL-T
BRIEZIITNENIRELL D, £2XD, 6 MLC %@ s WL T & 72, K3, M4
MV @ in J5 [ O ZEALEEIZ 5% K T0.35% D ik & O E B E L in FICE g E &0
7 o> 725 F 72, Mann-Whitney @ U 7€ O #% 3, (39 A% cross HIIZHARTHEIIRKELS otz 2
WTNO T AN F— 2B T O HEMME, TPS 7t L, MLC %5 O F i DO FEAREF S cross 17
fEM TMLC Z#EMEOMICAZ ZIIALN L M&in FRTIERLRLIEPETRICHLLEEZ
o7z (p=0.05) 5 M %o cross Ji i) @ Offset it @ 7 L T & MLC
s transmission |2 & 52 % 217 A A, in FIA Tl
0% IS OFEBHEIZMLC OV — 7 JeimAH R
Lors - . c:&ofus5:t~;n¢uéleafend
ﬂﬂ 1010 e transmission 7% @5 £ 124> 5 728 in HTAIZ
2 ows | A~ 1} % Offset fii DAL T iLuﬁE#iﬁﬁuﬁﬁirﬁJ &
zé 1.000 - :iﬂgﬁ(ggf%f) otz Wz b, LoSasso 51, DMLC (28T
0.995 —— cross(FZIE) by
0.590 = - 1il —f i i, lzfini) transmlssnj):nl\gdl(i) ;)anfrzslsj‘;o;z
0 20 40 60 80 100 120
Offsetffi[mm] EHELTBLY, SEOHEED S D leaf end

5 cross, in AMEO Offset ENEALIC & 2 EBMEE TPS

ission O B & ST 2 in FFIOZALIZ B
SHEBIC 5 B EBEROHE (6 MV) transmission €575 %”‘T%InﬁT] ZALic B

TEBBEANDHFGIIREL o7z T2, in )y

1.025 M@ Jaw 1& cross HIAD Jaw & V) =7 v 7 L
Lo e FICREBESNTEY, AEHETIETY A =5
I e EEOBENML 55 2 LSTFEINS T,
‘f;_j 1.010
8 | ) -
R I 2. FEM & TPS & 4E4H T o MLC & Mt o
1,000
—=— in(GE] fﬁ) A .
TR o B
0.99% SEtHLfE SR OGRS, FEEMEE TPS FHAEIXIZIE
o 20 0 gﬁ[ ] 80 100 120 —HLTBY, REEFYIHSS TG-1421 K —
set][E | mm
E BBHE ORI CH B £0.59
6 cross, in 7~j—|-a—J0) Offset ﬁé@”;‘é'ftt.‘_& 6%/&”1@& TPS L E,?-E:j?‘@ MLC l&l’i)‘f%i@ﬁ:ﬁ"ﬁ_f % Za) x O 5 X)
SHEMEICH 1 2 ERGROLSE (10 MV) N7 LTw5Y, LaL, £2XD6 MV

D cross HIM DAL % B %, Offset 5100 mm |2

®2 BZEANEUBROFAEE TPSEHEENTIE
cross /7] [mm] 0 1 2 3 4 5 6 8 10 20 30 50 100
6 MV 0.120 0.095 0.073 0.054 0.038 0.024 0.013 0 0.002 0.151 0.101 0.058 0.130
10MV 0.147 0.132 0.115 0.098 0.081 0.062 0.042 0 0.046 0.101 0.045 0.024 0.183
in /71 [mm] 0 1 2 3 4 5] 6 8 10 20 30 50 100
6 MV 0.011 0.004 0 0.001 0.001 0.007 0.015 0.041 0.079 0.079 0.116 0.305 0.352
10MV 0.085 0.040 0 0.034 0.064 0.088 0.107 0.129 0.131 0.118 0.120 0.163 0.251

ThE (%]

e (%]
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BWTTNEIRAHEEZ R L7z, Offset fHx K&
{9513 E MLC Elf e 3N 5 7o i
O EEEETH L, MLC ElfE% &0 KK
$ 572012 Offset (EDORREIZ/NS W RW E W
Z %o Varian Medical Systems f:® Eclipse
Algorithms Reference Guide (2011)°7 Ti&, &
FHE 2 E FI2B W MLC O — 7 56 13 865 72
bOLELTETIMLEINTBY, FEBEDOY) =T v
ZIZHEH SN TV D MLC O — 7 EImO IR &
Bl b, 72, IMRTYWHEHEM T A FT 1~
20237 T, — M7 BT EZEE Tk 1 D OME
FHET7 VT XL 1 DO MLC /8T A =% Lo
BEHTELRWI LR INTNE, ZTD720,
MLC O 5RO 1) — 7 eimikic £ % BB o
P EE S Y, MLC & BEE% TPS &t
BB LT AICIEBREDRH L 2 & hn, KRE
LCHEIMEEDTNELEEZONL, FEl
fE1Z1%, MLC @) — 7 %umIiRIC & 2522020
2T, WA BB 1 X b P R
LT A /72, MLCB X Wlaw 13T L b
FRE LB TEIRT A LIXR S, ER A E A
FEZ DT »ICES L, Z#EfE QKD 729012
Offset i % 0 mm 7 &R 12/ S R EIZREET 5
&, Jaw BSMLC X ) NC A Y sA A, FREFEF O
—HEEHRLCLE) Lo MESPE LS, #
D7z, FREHMEZETLHE, MLCOY —7
Jevm AR, M gr o F KEE Y 4 X, MLC &
Jaw OALERGEE % B F 2 72 Offset [HD R E S E
LB,

Al sE 1A L 72 O 1 Varian Medical Systems
1D TrueBeam TH 1), #FHH I T2 MLC (&
120MLC T& 5", 120MLC ® V) — 7~} EEd, £
S8 cm HEDFEHEH66ecm THY, TILb%E
HWTHRD ) — 7 %0miE % 514 % & 7 mm
&7 o720 MLC O HLER & JEH TIER I 3
53 BIEROETOIRDP R 7280, HSITD
WTIEFEHMEE VT — 7 eiRiEE B L 72,
F72, %) — THIZBT BB (leaf gap) 120.046
mmé& % o> TB Y, Z o 2 interleaf
transmission DFEAENZEFR L TW5E LWz 5,

MLC i & ¥§ FE @ # 75 fH (& SMLC T1.0 mm,
DMLC T0.5 mm”, Jaw O &4 O #2136
FRIEGTEF 2.0 mm, IS ARG EF 1.0 mm & 722 5
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THHY, MLC B L O Jaw DI EHEEIZI NS
PRI 5- 2 2B EET S L, 120MLC &
& # L T v % Varian Medical Systems ft @
TrueBeam 2B\ TlE, cross /7 ® Offset fiE % 8

mm BBEPRETHLEEZ OIS, — 5T, in
Ji 181 @ Offset fiti 13 in F7F1IZH) < Jaw D &A% BE
ZERBL T2 mmBENNEL TS IV E, 2
DT L, A FEHE L |72 default fiE @ Offset
fEIZRERMETH DL ENZ D RIFFEDOBERE L
T, Al MLC % i Ol 72 THiy M L (off
axis ratio:OAR) DHIE #FTo Tz, FD /20,

RWFZE TR OB % MLC D) — 7 St
EIROATL2EELTBLY, FRHEEIcED
BEORENENL POBRIETE TRV, &
1%, MLC Z&@# &M 7E 22 T OAR DMIE %
BT 5 & CTEEHEBICEOREOREE KT
THOIREEIT) VM REIC R D L E 2
5o

V. iE#

Jaw OBETTIHDEIZ & 5 MLC &t i D
HECTUE, MEHFRIIRITIC L D B EESA LN,
—J7C, FEHIfE & TPS FHEE T MLC & H#i &
DT, MEIMAIEITIC L D EEEEIALONR
e fro 7277, Offset flie K& {45 & MLC &%
FieE (I L, TPS FHAE & OAHEME 3D - 72,
4l ff H L 72120MLC # # @ Varian Medical
Systems ft: @ TrueBeam D354, 1) — 7 & O F
RoMIR % Z B9 5 & Offset fifi 1& cross /17 T 8
mm, in T T2 mmARETHLEZEZ LMD,

HE

KD B IZH72 Y, FEED T & vz
72E F L7z JA U R R A IR AR R B O SR I
SHRAPmDJ7 2 1R CEHH L BT £ 9

BEE

ARILOWEO—HIL, F161h AR
BAFERR R B TRELZ SO TH 5,

B, AWFZEIZEE L CRIR 3 & FIEAH SR
HIFIL
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Questionnaire Surveying the Use and Management of Water Mist Generators
Installed in Schools in Kakamigahara City, Japan
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[Br] I A PEAREEHAPIERN R E LT RRICIE AR SN TV 525, 2 OMFFEEHEIZ O W T O
B3R, T2 v — X/%Ezt% RIRFEDTHYLIRIL A 048 L 728513 7 C MERFS BT O MESZ STV e
WIRFRLEA I A P RSAREOMIFEE LT 57020, HHEERLZREL .
[ﬁ&]%ﬁﬁmmmﬁ~ﬁ%@;xb%¢ﬁpﬁ%h B I TV B5HiHEHFRIZ, 7y — MERIC L Ml
RERBREZIT o720 512, EEDO 2HHICIBNT, I A MOKEMEEZIT> 72

[#5R] 2505 @ﬁm%%ik§<ﬁb%f BAEIZE D, JAVODF VEHIEIL 22 & bho e bkl
FOFAR 5 2 fidk D I A MIEEERRIEREEED0.] mgL D ETH 7212 b o, —HllEB L OER
FAEMBESHAEROREHEIEE KE BLTW 2,

[£%] I 2 MKOMBEFBEYE ) VOO F ) & OEEEITRIE SN 7z, MEHRIRRE M2 HEER LT, —
AN DA TIEIARTHGTH Y, KEKFTHLEBTCTELMBERBMEIEHCTH D L5 0 o7,

Key words : I A MEEAERE | BbE K, / AVvooF ), MRS

Abstract

Objective: Mist generators are widely and effectively used as a countermeasure against heat stroke, but there are no
guidelines for their maintenance. In addition, a literature search failed to uncover any published reports on the
contamination status of permanently installed devices over a period of 12 months. To establish a maintenance method
for permanently installed mist generators, their use was investigated.

Methods: A questionnaire survey was conducted in 25 schools in Kakamigahara City which had permanently
installed the same standard mist generators, and the water quality of the mist was also examined in two randomly
selected schools from this group.

Results: There were no significant changes in use in any of the schools, but it was found that the number of nozzle
blockages had increased over time. Although the mist from the two schools surveyed that used tap water had a free

residual chlorine concentration of 0.1 mg/L or more, the number of general bacterial and heterotrophic bacterial
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growths greatly exceeded the Japanese government water quality standards for drinking water.

Discussion: A relationship between bacterial contamination of mist water and nozzle clogging was suggested.
However, it was found that bacterial contamination could not be determined by the presence or absence of nozzle
clogging. In addition, it was found that analysis of general bacteria alone does not reveal the bacterial contamination

status, and consideration of heterotrophic bacteria is also useful.

Keywords: water mist generator, measures against heat stroke, nozzle clogging, bacterial contamination
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" HH, AR SEE, KEREOHE2IHE,
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D, BHER BB OFRE L 75> TV D, Bk 2. KEA
FEXTSED—2 L LT3 A MBI FERETIL WNEEDI L, Tor— MERRETZC, Ol
CEHENTWS, I X ML EIR, 7 AL FIRRES— k) & & 2 N AEEIHI L7 2 )
PORLDFNMZ I A P2 EFE L, ERICHERE ANV, EEMIHIRETO I X M OKERA
THZLIZEBRBEFAH L TRIRT KT S AT o 7. AEHE, FHERARIOKEAKE 2 X)L
LEEETH Y, I A MNREEEOREITHE ETFOIA M ZNEIERML 720 3 A FOFFK
OBHFE LTSN TV S, FDSETIE, K &, FEANOHEKEHEET 5720, 105 HHok
PefEnf s & L CofE EoRE L LT, BRI BIAT o 720
B 5 BRI IR DS 0.1mg/L DL TR & 3. KEWAEH
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Noisy Galvanic Vestibular Stimulation Induces Sustained Changes in
Arterial Pressure Control at the Onset of Head-up Tilt.

Kunihiko TANAKA and Akihiro SUGIURA
Graduate School of Health and Medicine, Gifu University of Medical Science

Abstract

Objective: The vestibular system plays an important role in controlling posture and arterial pressure (AP) during
postural change. Noisy galvanic vestibular stimulation (nGVS) improves posture control and AP response during
head-up tilt (HUT) . Recently, it has been demonstrated the improved posture control is sustained even after
cessation of nGVS. In the present study, we examined AP control at the onset of HUT before and after 30 min of
nGVS.

Methods: Twelve young and fourteen elderly subjects were recruited. AP was continuously measured and was
analyzed during the 10-15 s after the onset of HUT, which is involved in vestibular function, and compared with that
in supine position. Posturography was also performed, and the Romberg ratios of trajectory length per second
(Length) and envelopment area (Area) of the center of pressure were analyzed. The nGVS with a uniform intensity
of 0.1 mA below the somatosensory threshold was then applied for 30 min, and similar measurements were
performed after cessation of this stimulation.

Results: After nGVS, decrease in AP at the onset of HUT was turned into increase in both young and elderly
subjects. Romberg ratios for both Length and Area were decreased in young subjects, but not in elderly subjects.
Romberg ratios of both Length and Area were significantly correlated with AP changes in young subjects.
Conclusion: The nGVS for 30 min augments AP raise response even after cessation of the stimulation in young and

elderly subjects possibly via the vestibular system.
Key words : vestibulo-cardiovascular reflex, center of pressure, baroreflex, gravity, orthostatic hypotension

change or onset of head-up tilt (HUT).
I. INTRODUCTION ) o ) . .
For investigating the vestibular function, galvanic

The vestibular system is located in the inner ear and vestibular stimulation (GVS) has been used. GVS is
consists of otolith organs and the semicircular canals. an electrical stimulation or input that directly
The otolith organs sense linear acceleration, including stimulates the primary vestibular nerves without
gravity, and are involved in the determination of changing any other inputs to the cardiovascular
posture’ . This system plays an important role in system” 9" The noisy GVS (nGVS) or white noise
controlling posture via motor neurons’ and arterial stimulation with the lower amplitude, has been used

7

pressure (AP) via the sympathetic nervous system’ " . for improvement of the vestibular-related function.

The otolith organs are sensing the posture change or When nGVS is applied, motion perception is improves
direction of the gravity for the body, and force to raise in healthy subjects’” ¥ | threshold of vestibulospinal
mean AP for preventing decrease in mean AP derived reflex is lowered in healthy and vestibulopathy
by footward blood shift"*® . To sense the change in patients™ " | and also postural sway is reduced and
direction of gravity, balanced otolith inputs are gait stability is improveleg).The nGVS also enhances
important for maintaining mean AP at the postural the magnitude of oculomotor counterroll during
Correspondence:
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passive roll tests”’ and mean AP response at the onset
of HUT" . For these improvement, stochastic
resonance effect is probably involved. Stochastic
resonance is a phenomenon in which weak input can
be boosted by adding low-intensity noise, and thereby
become detectable™ ™" .

Recently, the improvements of posture control have
been observed even after stopping nGVS in healthy
subjectsm and vestibular patients” . The motor control
via the vestibular system is modified and improved by
30 min of nGVS, and the effects are sustained after the
stimulus. However, this sustained effects for the
vestibular-related AP response has not been
demonstrated. In the present study, we hypothesized
that improvements in AP response at the onset of HUT
might also persist after nGVS according to the
improved vestibular function. To test this hypothesis,
we applied nGVS for 30 min, and measured AP
changes during postural changes, and compared with
vestibular-related postural control before and after this

stimulation.
II. METHODS

Twelve healthy, young subjects, including seven
males and five females (mean * standard error (SE)
of age, height, and weight of 22 + 0.5 years, 164.7 =
4.5 ¢cm, and 56.7 = 5.8 kg, respectively), and 14
elderly subjects, including six males and eight females
(75 + 1.6 years, 157.9 = 2.4 cm, and 52.8 + 2.6 kg,
respectively), were recruited for this study. In the
young group, no subjects were taking any medications
or had any histories of cardiovascular or
otolaryngological diseases. In the elderly group, five
subjects were taking antihypertensives, and one subject
had deafness. This study was approved by the
Institutional Review Board of the Gifu University of
Medical Science (30-7), and written informed consent
was obtained from all participants. The study was
performed in accordance with the ethical standards of

the 2013 version of the Declaration of Helsinki.
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Measurements
AP during HUT test

To record the AP during postural changes, the
subjects were positioned on a tilt table in the supine
position. The eyes were closed through the
measurements. AP was measured in the left middle
finger with a continuous blood pressure monitor
(Human NIBP system, AD Instruments, Sydney,
Australia) . Using an arm rest, this finger was placed at
heart level throughout the measurement period to
avoid hydrostatic pressure differences between the
heart and measuring site. Data were monitored and
recorded continuously using an analog-to-digital
converter with data acquisition and analysis software
(PowerLab, AD Instruments, Sydney, Australia) at a
rate of 200 samples/s.

After a period of stable AP, a HUT test was
performed. Subjects stayed in the supine position for 1
additional minute, and the table was then electrically
tilted to 60° from the horizontal position. The target tilt
angle was reached in 3 s, and the volunteers were
subjected to 2 min of HUT, after which the subjects
were returned to the supine position.

Posturography

Posturography, or measurements of movement of
the center of pressure (COP) of the subjects’ feet, was
performed using a stabilometer (TKK5810, Takei
Scientific Instruments, Tokyo, Japan). Young subjects
stood barefoot on the foam rubber placed on the
stabilometer. Subjects were maintained in an upright
position with their feet at a 45° angle” , and with arms
hanging relaxed alongside the body. The COP was
measured and recorded continuously at a rate of 20
samples/s for 60 s with eyes open and close. During
the eyes open measurement, the subjects were
instructed to look straight ahead at a fixed visual
reference mark that was located 2 m in front of them.
For the elderly subjects, the foam rubber was not used
since the risk of falling was concerned, and stood
straight with their feet together. The other
measurement procedures of COP were similar to those

of young subjects.
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nGVS

The nGVS was applied for 30 min in the sitting
position. Ag/AgCl surface electrodes (area, 13.2 cm?)
were placed bilaterally over the mastoid processes. To
reduce the impedance between skin and the electrodes,
the skin was wiped with ethanol, and paste for ECG
was applied (cardiocream, Nihon Kohden, Tokyo,
Japan) . Amplitude-constant white noise was employed
rather than Gaussian white noise to determine the
cutaneous threshold clearly. The frequency range was
set below 50 Hz. The waveform was created using
programming software (LabView 10.0; National
Instruments, TX, USA), and the digital waveform was
sent to a digital-to-analog converter (USB-6211;
National Instruments, TX, USA). The analog
waveform was then amplified and applied to the
subjects using an electric isolator (SS-203J; Nihon
Kohden, Tokyo, Japan) with a custom-made power
unit. Somatosensory threshold was established using a
modified staircase procedure™ * Maximum electric
current of the uniform white noise was monitored, and
was initiated at 0.1 mA. The current intensity then
increased in steps by 0.1 mA until the subjects reported
a mild tingling sensation at the electrode sites. To
confirm the precise level of threshold, the current was
returned to zero, and staircasing up until tingling was
once again felt. After determination of this
somatosensory threshold, the amplitude was adjusted
to 0.1 mA below that threshold. The amplitude was
not changed throughout the stimulation period.
Stimulation was applied to six young and eight elderly
subjects (Stim). As controls, another six young and
six elderly subjects had their somatosensory thresholds
determined, but the current was set at zero for 30 min
(Cont) . Thus, both Stim and Cont subjects did not feel

any stimulation during this period.

Experimental procedure

AP measurements and posturography were
performed in the same day. Before nGVS, AP and
posturography were measured (before). The order of
AP measurements and posturography were

randomized. After these measurements, subjects
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moved to a desk, and somatosensory threshold of
nGVS was determined in the sitting position.
Imperceptive nGVS was applied for 30 minutes for
Stim subjects. For Cont group, somatosensory
threshold was determined, and no current was applied
for 30 min to avoid placebo effects. After stopping
nGVS or no current stimulation, electrodes were
removed. Similar measurements of AP and
posturography were performed for both Stim and Cont
subjects (after). These procedures were performed

similarly for both young and elderly subjects.

Analysis

From the AP measurements, mean AP obtained in
the supine position for 10 s prior to HUT was
considered as the control value. Mean AP from 10 to
15 s after initiation of HUT was used for subsequent
analyses since the change in mean AP between the
periods was correlated with otolith function™ . Changes
in mean AP from supine position to HUT were
analyzed.

From the posturography, trajectory length per
second (Length) and envelopment area of the COP
movement (Area) were analyzed. Romberg ratios
(eyes close/eyes open) for Length and Area were
calculated for each participant”’. Relationship between
the Romberg ratios and changes in mean AP at the
onset of HUT was also analyzed.

The summarized data are represented as mean =+
SE. To compare the threshold of nGVS between Stim
and Cont subjects, unpaired t-test was used. Baseline
values of mean AP, thus the values during supine
position before and after nGVS were compared in both
Stim and Cont subjects using paired t-test. To compare
the changes in mean AP from supine position to HUT,
Length, Area with eyes open and eyes close, and
Romberg ratios from the posturography before and
after nGVS, the paired t-test was also employed.
Correlations between Romberg ratios and changes in
mean AP were assessed using a simple regression

analysis. Statistical significance was set at p < 0.05.
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M. RESULTS

nGVS

No significant difference in the threshold of nGVS
between Stim and Cont subjects was observed in both
young subjects (0.5 * 0.02 and 0.5 * 0.07 mA, for
Stim and Cont subjects, respectively; p = 0.36), and
elderly subjects (0.5 = 0.04 and 0.6 * 0.05 mA, for
Stim and Cont subjects, respectively; p = 0.43).

AP during HUT test

No significant difference in mean AP at supine
position or baseline value was observed between
before and after nGVS in Stim and Cont for both
young and elderly subjects as shown in Table 1. Thus,
following changes in AP at the onset of HUT are
considered to be due to the changes in vestibular-

related response.

Table 1
mean AP
young elderly
pre post p pre post p
Stim |89 + 2|89 4| 054 |8 £5|81 £ 2| 0.11
Cont |87 £2|86 4| 087 |92+ 4|84 6| 0.11

Mean arterial pressure (AP) at the supine position or baseline values with
applying noisy galvanic vestibular stimulation (Stim) and without
stimulation (Cont) in young and elderly subjects before and after stimulation
procedure. The values before and after stimulation are compared, and the
corresponding p-values are depicted. Data are presented as mean = SE.

Figure 1 shows representative AP responses in a
young subject before and after nGVS (upper and
lower panels, respectively). Shaded parts were used
for subsequent analysis. Before nGVS, the AP slightly

before
150 1

100+

AP
(mmHg)

50—

after
150

100

AP
(mmHg)

50 -

decreased at the onset of HUT, but increased after
nGVS.

Summarized values of changes in AP of both young
(upper panels) and elderly (lower panels) subjects
are shown in Figure 2. In the young Stim subjects, the
changes in mean AP were significantly larger than
those before nGVS (p = 0.0035). These significant
changes were not observed in Cont group (p = 0.52).
Thus, AP raise response was augmented by nGVS, and
the effect was not a placebo or an adaptation for the
procedure. Similar changes were seen in elderly
subjects. Changes in mean AP was significantly larger
than those before nGVS (p = 0.00039). These
significant changes were not observed in Cont group
(p = 0.55). Thus, 30 min-nGVS is effective for AP
raise at the onset of HUT for both young and elderly

subjects.

Changes in mean AP

Stim Cont
10 10
o Ia 5 * 5
8 € 0 0
> £
2
5 5
-10 -10
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> B
S I ,—I—‘
3 E o 0
w3 5
-10 -10 I
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before after before after
Figure 2

Changes between supine position and head-up tilt in mean arterial
pressure (AP) before and after applying noisy galvanic vestibular
stimulation (Stim; left panels) and without stimulation (Cont; right panels)
in young and elderly subjects Data are presented as mean = SE. *p < (.05
vs. before stimulation procedure.

Supine

Figure 1

Head-up Tilt

10s

One of the arterial pressure (AP) of a young subject from supine position to head-up tilt before noisy galvanic vestibular stimulation (upper panel) and after
noisy galvanic vestibular stimulation (nGVS) (lower panel). The shaded periods were averaged for the subsequent analyses. The decrease in AP observed before

nGVS at the onset of head-up tilt (HUT) was attenuated after nGVS.
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Posturography

Table 2 shows the averaged values of Length and
Area of COP movement from posturography in young
subjects. The values were variable depend on subjects,
but Length in both Stim and Cont subjects with eyes
close after nGVS were significantly smaller than those
before nGVS. Area in Cont subjects with eyes close
was even worse after nGVS, compared with that
before nGVS. To observe the effects of vestibular
function for posture control clearly, Romberg ratio

was analyzed.

Table 2
Young
Length (mm/s)
Eyes Open Eyes Close
before after p before after p
Stim| 4.3+0.7 | 4.2+0.5| 0.56 | 7.8£1.6 |6.4%=1.3*0.0098
Cont| 3.7+0.3]3.7%x0.3 ] 0.87 |6.7*=0.3 |5.9+0.4*]0.0067
Area (cm?)
Eyes Open Eyes Close
before after p before after p
Stim) 0.8+0.1[1.0+0.2 | 0.13 | 22+0.7|24+1.1| 0.86
Cont| 1.0=0.2 |1.7*+0.4*|<0.0001| 0.9=0.1 | 1.5*0.3 | 0.49

Averaged values of mean Length (Length) and envelopment area (Area)
of the center of pressure movement from posturography during eyes open
and eyes close in young subjects with applying noisy galvanic vestibular
stimulation (Stim) and without stimulation (Cont) in young subjects before
and after stimulation procedure. The values before and after stimulation are
compared, and the corresponding p-values are depicted. Data are presented
as mean * SE. *p <0.05

Figure 3 shows comparisons of the before and after
Romberg ratios for Length (upper panels) and Area
(lower panels) in young subjects in the Stim and Cont
groups (left and right panels, respectively). In young
Stim subjects, the Romberg ratios for both Length and
Area were significantly decreased after the procedure
(p = 0.036, and 0.047 for Length and Area,
respectively) although no significant difference in the
ratios between before and after the procedure in Cont
subjects (p = 0.34 and 0.91 for Length and Area,
respectively) . Thus, vestibular-related posture control

was significantly improved by nGVS.
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Romberg ratio in young subjects

Stim Cont
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Figure 3

Romberg ratios for trajectory length per second (Length; upper panels)
and envelopment area (Area; lower panels) of the center of pressure
movement before and after applying noisy galvanic vestibular stimulation
(Stim; left panels) and without stimulation (Cont; right panels) in young
subjects. Data are presented as mean * SE. *p < (.05 vs. before stimulation

procedure.

Contrary to young subjects, no significant difference
in all variables was observed between before and after
nGVS and the procedure in elderly subjects as shown
in Table 3. To see the vestibular-related posture
control in detail, Romberg ratios for Length (upper
panels) and Area (lower panels) in elderly subjects in
the Stim and Cont groups (left and right panels,
respectively) are shown in Figure 4. No significant
changes in the Romberg ratios in both Stim and Cont
subjects, neither (p =0.45 and 0.31 in Stim group; p =
0.51 and 0.054 in Cont group for Length and Area,

respectively) .

Table 3
Elderly
Length (mm/s)
Eyes Open Eyes Close
before after p before after p
Stim| 4.0+0.6 | 3.8=0.6| 046 |4.7+08|52*+1.1| 0.29
Cont| 3.8£0.5|3.8+£0.7| 0.96 [4.4£0.4 | 46%0.7 | 0.55
Area (cm?)
Eyes Open Eyes Close
before after p before after p
Stim| 0.8+0.2]09=0.2] 0.11 | 1.0+0.2 | 1.2%0.3 | 0.056
Cont| 0.6*=0.2|0.8+02] 042 |1.4+0.8|1.4%0.8] 0.95

Averaged values of mean Length (Length) and envelopment area (Area)
of the center of pressure movement from posturography during eyes open
and eyes close in elderly subjects with applying noisy galvanic vestibular
stimulation (Stim) and without stimulation (Cont) in elderly subjects before
and after stimulation procedure. The values before and after stimulation are
compared, and the corresponding p-values are depicted. Data are presented
as mean £ SE. *p <0.05
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Romberg ratio in elderly subjects
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Figure 4
Romberg ratios for trajectory length per second (Length; upper panels)
and envelopment area (Area; lower panels) of the center of pressure
movement before and after applying noisy galvanic stimulation (Stim; left
panels) and without stimulation (Cont; right panels) in elderly subjects. Data
are presented as mean = SE.

Figure 5 shows relationship between Romberg ratios
of Length (left panel), Area (right panel) and changes
in AP at the onset of HUT in young subjects. Romberg

ratios of both Length and Area were significantly

correlated with the changes in mean AP. Thus, indices
of vestibular function observed by postural control was
correlated with the mean AP response during postural
change. That means the smaller the sway, the less the
decrease in AP at the onset of HUT. These correlations
were not observed in elderly subjects as shown in

Figure 6.

V. DISCUSSION

In the present study, we found that 1) the AP
responses at the onset of HUT is augmented even after
cessation of 30 min nGVS in both young and elderly
subjects; 2) The Romberg ratios for Length and Area
on posturography are decreased after the stimulation in
young subjects but not in elderly subjects; 3) Those
ratios are linearly and inversely correlated with
changes in mean AP at the onset of HUT in young

subjects.

Relationship between Romberg ratio and changes in mean AP
in young subjects

10 1 10 +
% A
— 1 o ]
£ :? 0 0 ® Stim before
8 [S A stim after
8’ g o O Cont before
8= -0 -10 4 A Cont after
&) o
;: (%357 ° ,f: %139 °
-20 T T -20 T T T )
0 1 2 1 2 3 4

Romberg ratio of Length

Romberg ratio of Area

Figure 5

Relationship between changes in mean arterial pressure (AP) and the Romberg ratios for trajectory length per second (Length; left panel) and envelopment area

(Area; right panel) of the center of pressure movement before and after applying noisy galvanic stimulation (Stim) and without stimulation (Cont) in young

subjects.

Relationship between Romberg ratio and changes in mean AP
in elderly subjects

20 +

10 - 4

Changes in AP
(AmmHg)
o

-10 4

-20

Romberg ratio of Length

20 1

A
A
® Stim before
A stim after
O Cont before
2 A Cont after
.
.
=N . £=0024
8, p=044
2 4

Romberg ratio of Area

Figure 6

Relationship between changes in mean arterial pressure (AP) and the Romberg ratios for trajectory length per second (Length; left panel) and envelopment area

(Area; right panel) of the center of pressure movement before and after applying noisy galvanic stimulation (Stim) and without stimulation (Cont) in elderly

subjects.
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At the onset of HUT, blood is shifted footward, and
venous return or cardiac output is decreased. The
vestibular system, especially otolith organs sense
change in postural change or direction of gravity for
the body, and raise AP reflexively to prevent
hypotension due to this blood shift** v Previously, we
found that simultaneous application of imperceptive
nGVS during HUT augmented this AP raise
responsem. In that study, nGVS was applied for a few
minutes during HUT. In this study, the imperceptive
nGVS was applied for 30 min, and we found that this
response was remained even after cessation of the
stimulation. The augmented responses in AP are
considered to be due to the changes in vestibular
function since the indices of the vestibular function
analyzed from posturography were also changed and
correlated to changes in mean AP. Posture represents
the ability of the body to respond to visual, vestibular,
and proprioceptive inputs with reflexive muscular

31, 32)
control

. The foam rubber interrupts the
proprioceptive inputs for posturography. Thus, the
Romberg ratio with the foam rubber is representing
visual dependency™ ", Conversely, lower the ratio
shows higher vestibular dependency or function.
Decrease in Romberg ratio was accompanied the
augmented response in mean AP.

In the present study, AP responses with eyes close
were investigated to focus on the involvement of the
vestibular system. However, visual inputs are also
important for spatial cognition and posture control,
and probably for AP control with postural change.
Further study is needed for contribution of vision or
interaction of visual and vestibular inputs for the
responses in AP.

The present study was not designed to determine the
underlying mechanisms for the improvement in AP
control observed after nGVS. This effect might be
induced by neuroplasticity in the vestibular

17, 35, 36

nucleus ' The vestibular system is highly plastic,
and nGVS stimulates the primary afferent neurons of
the vestibular nerves toward the vestibular nucleus.
The vestibular nucleus then projects the input toward

motor and autonomic nerves. Changes in the properties

53

of this nucleus can then influence the projections of
these motor and autonomic nerves” . Hormonal
function for the cardiovascular system related to the
vestibular organs might be also stimulated and
involved in this remained function after nGVS* ™.
Further studies regarding gender difference in the
responses might be also needed since hormonal body
fluid or AP control are varied between men and
women"’.

In elderly subjects, decreases in mean AP at the
onset of HUT were not observed after nGVS. The
changes in mean AP were significantly larger than
those in Cont group. These results were similar to
those in young subjects, and AP responses were also
considered to be augmented in elderly subjects after
cessation of nGVS. However, indices of vestibular
function or Romberg ratios of posturography were not
changed, and not correlated with changes in mean AP.
The posturography test is strongly affected by muscle
strength and proprioception of the lower limbs.
Decrease in the strength and motor control via the
proprioception might strongly affected rather than

45, 46)
>™. Thus, more

vestibular-related posture control
direct evaluation of the otolith system, such as
vestibular evoked myogenic potential, might be more
appropriate. Otherwise, the intensity for improving
autonomic AP control versus motor postural control
may be different in elderly subjects. As a perspective,
this procedure might be valuable in subjects who has
orthostatic hypotension at the onset of HUT similarly
to elderly subjects” " such as vestibular patients and
astronauts after long-term stays in microgravity
environment”” .

In conclusion, this study showed AP response at the
onset of HUT was augmented and sustained after
cessation of nGVS. Indices of the vestibular function
derived from posturography were also improved after
nGVS, and correlated with mean AP response in
young subjects. This vestibular-related AP responses
were also observed in elderly subjects. This study
suggests that nGVS might be useful for the prevention
of orthostatic hypotension in young and elderly

subjects.
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Abstract

Objective: This study was performed to develop a competency self-assessment scale for public health nurses
involved in tobacco control within Japanese local governments and to assess its reliability and validity.

Methods: The participants comprised 387 public health nurses responsible for tobacco control in 213 local
governments across Japan. A draft scale of 42 items was developed based on prior research. In January and February
2020, a questionnaire and retest were conducted to evaluate construct validity, criterion-related validity, and
reliability. Ethical approval was obtained from the affiliated university’s research ethics committee.

Results: Data from 301 participants were analyzed. The exploratory factor analysis identified 33 interpretable items
across 5 factors. Cronbach’s alpha coefficient for the entire scale was 0.96, indicating high internal consistency. The
total scale score demonstrated a significant positive correlation with existing scales and was notably higher in
participants with experience above the median, those holding a position of section chief or higher, and those who had
attended training. The intraclass correlation coefficients for the total scale and subscales in the main survey and retest
ranged from 0.55 to 0.80.

Discussion: The new “Competency Self-Assessment Scale for Tobacco Control in Local Governments for Public
Health Nurses” comprises 33 items within 5 subscales, demonstrating both reliability and validity. This scale is a
valuable tool for enhancing the competency of public health nurses in tobacco control and for evaluating educational

interventions, such as tobacco control training programs.
Key words : local government, tobacco control, public health nurses, competency, self-assessment scale

However, previous studies have shown that there are
I. INTRODUCTION . . )
regional differences in tobacco control efforts among

Japan's tobacco control measures are based on the local governments and limited overall progress5> .
World Health Organization's Framework Convention Strong resistance from both within and outside
on Tobacco Control” and have been implemented organizations and the scarcity of precedents have made
through Health Japan 21 since 2000 and the Health implementing these measures challenging®. Several
Promotion Act of 2003. In Japan, the estimated factors may contribute to the lack of progress in local
number of excess deaths due to smoking is 187,000 tobacco control measures. Nonetheless, if the officials
per year”, with approximately 15,000 deaths attributed responsible for tobacco control can plan and
to passive smoking” . Thus, tobacco control is a critical implement effective measures while addressing typical
public health issue. Local governments have launched barriers and challenges, it could greatly enhance the
new initiatives based on Health Japan 21 (third phase) promotion and quality of tobacco control nationwide.
starting in fiscal year 2024, emphasizing the need to It has been reported that public health nurses
further strengthen effective tobacco control measures” . constitute approximately 80% of those responsible for

Address for correspondence
Chikako MICHIBAYASHI cmichibayashi@u-gifu-ms.ac.jp

o7



Medical Science and Educational Research 19 2025 p. 57 ~ 66

promoting tobacco control measures in local
governments’ . Tobacco control measures require a
comprehensive approach involving cooperation and
collaboration with related local organizations to
support smoking cessation and treatment, prevent
passive smoking, and promote smoking prevention
throughout the community. To systematically position
tobacco control measures as policies within
administrative organizations and effectively promote
them community-wide, public health nurses must
possess high levels of practical ability at both the
policy and operational levels. However, previous
research indicates that approximately 50% of public
health nurses feel they lack confidence in promoting
tobacco control measures’, highlighting the need to
strengthen their practical skills in this area.

Therefore, from the perspective of human resource
development, we expanded on prior research® that
identified competencies—behavioral characteristics
that lead to results—for public health nurses
responsible for tobacco control. These competencies
for promoting tobacco control in local governments
were identified in a previous study by researchers’ .
Using these specific competencies as a theoretical
foundation, we developed a new self-assessment scale
to evaluate public health nurses’ practices and for use
in educational evaluations in tobacco control within
local governments. This scale is expected to enhance
the qualifications of public health nurses in this role.
Thus, this study aimed to develop a competency self-
assessment scale for public health nurses involved in
tobacco control within Japanese local governments

and to evaluate its reliability and validity.
. METHOD

1. Research design
This was an observational study involving scale

development.

2. Survey target
The survey targeted 387 public health nurses
responsible for tobacco control measures across 213 of

the 1,898 municipalities nationwide that agreed to

58

participate in the study.

3. Survey method
1) Scale draft creation process

Based on the results of a previous study conducted
by the researchers, including an interview survey with
public health nurses in municipalities advanced in
tobacco control measuresS), a 64-item draft scale was
developed. Following this, an expert review
(questionnaire survey) was conducted with
researchers specializing in tobacco control, and a pre-
test was administered to practitioners (public health
nurses responsible for tobacco control in
municipalities) to assess content and surface validity.
From this process, 42 items were carefully selected for
the scale. Each item was rated on a 4-point Likert
scale: “very applicable,” “somewhat applicable,” “not
very applicable,” and “not applicable at all,” with
scores ranging from O to 3 points. In this study, the
promotion of tobacco control was operationally
defined as the promotion of comprehensive and
effective tobacco control measures through a series of
processes from planning to implementation and
evaluation. These processes included smoking
cessation support and treatment, passive smoking
prevention, smoking prevention, information
provision, education/awareness-raising, and the
establishment of a system to promote tobacco control.
2) Verification of reliability and validity through a

nationwide survey

A self-administered questionnaire was distributed

twice by mail (the main survey and a retest after 3

weeks) in January and February 2020.

4. Data collection

The contents of the nationwide survey included
items regarding participant attributes (such as
affiliation, years of experience as a public health nurse,
job position, and training in tobacco control), the
proposed 42-item “Competency Self-Assessment
Scale for Tobacco Control in Local Governments for
Public Health Nurses” (CSTC), and the Scale for
Evaluating the Policy Implementation Ability of
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Public Health Nurses’ as an existing scale to assess

criterion-related validity.

5. Statistical analysis

Descriptive statistics were first calculated for all
items. The appropriateness of the scale items was then
assessed through item analysis (including skewness/
kurtosis, ceiling effect/floor effect, corrected item-total
correlation (CITC), and inter-item correlation).
Construct validity was examined using exploratory
factor analysis (maximum likelihood method with
promax rotation). Criterion-related validity was
assessed through correlations with existing scales and
the known groups method, while reliability was
evaluated in terms of internal consistency (Cronbach’s
alpha coefficient) and stability (intraclass correlation

coefficient from the test-retest method). IBM SPSS

version 27 (IBM Corp., Armonk, NY, USA) was used
to conduct the analysis, and a significance level of 5%

was used.

6. Ethical considerations

This study was approved by the Gifu University of
Medical Science Research Ethics Committee
(Approval No. 2019-4) and adhered to the ethical
principles of medical research outlined in the
Declaration of Helsinki (1964) and subsequent
revisions. Participants received written explanations
covering the study’s purpose, survey content, voluntary
participation (including the option to withdraw
without disadvantage), protection of personal
information, proper data management, and publication
of results. Informed consent was considered obtained

upon return of the completed questionnaire.

Table 1. Participant characteristics

Characteristic n %
Sex (n=301)
Female 281 93.4
Male 20 6.6

Years of experience as a public health nurse (n=301)

Local government affiliation (n =301)

Mean * standard deviation 16.6 = 10.7 years

Towns and villages 76 25.2
Cities 124 41.2
Cities with health centers 61 20.3
Prefectures 40 13.3
Municipal locations (n =301)
Hokkaido Region 15 5.0
Tohoku Region 55 18.3
Kanto Region 48 15.9
Midland 67 22.3
Region 47 15.6
Chugoku Region 8 2.7
Shikoku Region 24 8.0
Kyushu Region 37 12.3
Job position (n=301)
General manager or equivalent 2 0.7
Section manager or equivalent 14 4.7
Assistant manager or equivalent 30 10.0
Chief of staff or equivalent 67 22.3
Staff 184 61.1
Other 4 1.3

Years of experience in tobacco control (1 = 288)

Training in tobacco control (n=301)

Mean * standard deviation

Have received specialized training on tobacco control
Have received training not specializing in tobacco control
Have not received training

Dedicated anti-tobacco specialist (n=301)

Clearly dedicated
Not clearly dedicated

4.2 £ 5.3 years

139
96
66

128
173

46.2
319
219

42.5
57.5

59



Medical Science and Educational Research 19 2025 p. 57 ~ 66

lll. RESULTS

1. Survey response status and participant
attributes

In the nationwide survey, 308 individuals responded
(response rate: 79.6%), and 301 individuals with no
missing values in attributes or scale items were
included in the analysis (valid response rate: 77.8%).
The participant attributes are shown in Table 1. The
respondents included 281 (93.4%) women and 20
(6.6%) men, with a mean of 16.6 + 10.7 years of
experience as public health nurses. Their affiliations
were as follows: towns and villages (76 participants,
25.2%), cities (124 participants, 41.2%), cities with
public health centers (61 participants, 20.3%), and
prefectures (40 participants, 13.3%). Local
government locations covered all eight divisions of the
country. Regarding job positions, 113 (37.5%)
participants held a position of section chief or higher.
The mean number of years of experience in tobacco
control was 4.2 * 5.3 years, and 235 (78.1%)

participants had attended tobacco control training.

2. Creation of evaluation scale
1) Item analysis

It was confirmed that no item'’s skewness or kurtosis
exceeded *£2. The deletion criterion for the ceiling
effect was defined as items for which the mean score +
1 standard deviation was >3, indicating that most
responses were clustered at the higher end of the scale
and thus suggesting limited variability. No items met
this criterion. The deletion criterion for the floor effect
was defined as items for which the mean score -1
standard deviation was <0, indicating that most
responses were clustered at the lower end of the scale,
also suggesting limited variability. One item met this
criterion and was deleted. The guideline for item
exclusion was a CITC of <0.30 ', which led to the
deletion of one item. Regarding inter-item correlation,
two pairs of items had inter-item correlation
coefficients of >0.7. After examining the independence
of their semantic content, two items were deleted. As a

result, the number of scale items was reduced from 42

60

to 38.
2) Examination of reliability and validity

The average total scale score was 49.0 with a
standard deviation of 20.5 (Table 4), and normality
was confirmed by a normal P-P plot. For the reliability
of the entire scale, Cronbach’s alpha coefficient was
0.96, confirming internal consistency (Table 5). To
determine the scale structure, exploratory factor
analysis (maximum likelihood method, promax
rotation) was conducted on the 38 items identified
through item analysis, resulting in an optimal solution
of 33 items grouped into 5 interpretable factors (Table
2). These factors comprised 15 items in Factor 1, 5
items in Factor 2, 3 items in Factor 3, 5 items in Factor
4, and 5 items in Factor 5. Factor loadings (absolute
values) ranged from 0.40 to 0.78, with no items
showing high loadings across multiple factors. The
cumulative contribution rate was 56.47%, and inter-
factor correlations ranged from 0.45 to 0.75.
Cronbach’s alpha coefficient for each factor was 0.94,
0.84, 0.78, 0.84, and 0.86, respectively, indicating
internal consistency.

The factors were named as follows based on the
content of their items: Factor 1, “Strategic
Collaboration within Communities”; Factor 2,
“Enhancing the Quality of Countermeasures” ; Factor
3, “Advocating for the Health Impacts of Tobacco and
Necessity of Countermeasures ; Factor 4,
“Development and Promotion of Countermeasures’ ;
and Factor 5, “Policy Positioning and Organizational
Structure.”

For criterion-related validity, there was a significant
positive correlation (correlation coefficient = 0.41)
between the total CSTC score and the total score on
the external criterion scale, which measures public
health nurses’ policy implementation capabilities
(Table 3). Additionally, for known groups, the CSTC
total score was significantly higher in groups with
above-median years of experience as a public health
nurse, with a position of section chief or higher, and
who had attended training (Table 4). To assess
stability, intraclass correlation coefficients were

calculated using the test-retest method. The intraclass
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Table 2. Construct validity (exploratory factor analysis) and inter-factor correlation analysis results n=301

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5

Factor 1 (15 items) : “Strategic Collaboration within Communities”
1 Effectively use resources in the community, such as groups who support tobacco control. 076 |{-0.02 0.10 011 -0.12

2 Collect information about successful examples of tobacco control from within the region, and _ B
promote them in other communities. 0.75 | 013 -0.10 -0.03 0.0l

3 fGather lnfomatlon about best practice in tobacco control from elsewhere to provide localized ideas 072 | 011 008 -003 -0.03
or communities.

4 Draw on information, advice, and support from external researchers to improve and promote tobacco 062 | 022 001 -021 004

control.
5 Identify key people in organizations, and ensure that they understand the need for tobacco control. 059 |-0.01 0.23 -0.01 0.02
6 Explain the need for tobacco control in workplaces as part of health management. 058 |-0.23 031 -0.04 0.09
7 Organize workshops to improve tobacco control promotion skills of individuals and organizations. 056 | 0.15 0.03 -0.05 0.03
8

Collaborate widely with community residents and organizations such as schools, hospitals, offices, 056 | 007 000 031 -019
restaurants, and bars. . . . . R

9 (g:r(:)?;f:inate and manage opposing views by emphasizing discussion and relationships to find common 055 |-006 -014 032 006

10 Promote u_nders_tar}dlng of th?.CCO 'control and encourage multidisciplinary and interdepartmental 055 1-0.02 000 033 -0.05
collaboration within the administration.

11 Advocate nonsmoking indoors, using media to raise awareness in places like offices, restaurants, 053 1-018 -008 034 006
and bars. ' ’ ' ’ ’

12 Seek a sha}red understandl'ng between local governments, community residents, and others, and 053 | 018 -009 018 007
coordinate independent action by all groups.

13 Persistently seek to promote control measures, even when meeting resistance from people opposing _
tobacco control. 0.52 0.08 0.17 0.19 0.22

14  Enable community residents and others to take ownership of tobacco control and support mutual 052 | 006 034 -013 -0.06
cooperation. . . . . .

15 Create and use opportunities to discuss tobacco control at existing conferences. 048 | 0.11 -0.07 0.20 0.09
Factor 2 (5 items) : "Enhancing the Quality of Countermeasures”

16 Standardize support for smoking cessation and preventing secondhand smoke to ensure a consistent 003 | 076 =004 003 012
level of quality.

17 Visualize the processes and outcomes of tobacco control and share them with community residents 032 | 057 | 002 -009 =001

and others.
18 Monitor the success of tobacco control and take action to improve it where necessary. 0.18 | 056 |-0.04 0.13 0.01
19  Create a manual about tobacco control activities to support handover and succession planning. 022 | 054 | 0.00 0.02 -0.06
20  Provide individualized smoking cessation support based on the smoking cessation manual. -0.03 | 053 | 0.12 -0.04 0.04

Factor 3 (3 items) : "Advocating for the Health Impacts of Tobacco and Necessity of Countermeasures”

21 Help community residents and others to understand the health effects of smoking, including 001 007 | 072 | 0,09 -0.10
secondhand smoking. . . . . .

22 Advocate for tobacco control to community residents and others, using legal grounds and regional 016 -003 | 064 | 000 012
data. ' ’ ' ' ’

23 Collect information about legal and social changes that affect tobacco control, including new
products. 0.18 0.02 | 0.54 | 0.29 0.09

Factor 4 (5 items) : "Development and Promotion of Countermeasures”

24 Advance tobacco control measures based on administrative policies and legal powers at national or 006 -005 007 | 068 | 0.10
local level.

25 Combine support for smoking cessation and nonsmoking indoors with awareness-raising about the N
health effects of smoking, including secondhand smoking. 027 000 003 | 0.58 |-0.06

26  Start with measures for secondhand smoke control, which generally have more support. -0.08 -0.04 020 | 053 | 0.17
27 Make tobacco control initiatives widely known to community residents and others. 0.04 028 0.11 | 0.50 |-0.09
28 grc())tj}esé(ti;r cost-effectiveness and combine tobacco control with existing public health and other 005 020 026 | 044 [-0.03

Factor 5 (5 items) : "Policy Positioning and Organizational Structure"

29  Position tobacco control in the local government s strategic plans from a public health perspective. ~ 0.09  0.07 -0.04 -0.07 | 0.78
30 iz\c;lvvocate for inclusion of tobacco control in health promotion plans during revisions to plans or 024 007 007 016 | 074
31 Develop administrative policies while taking into account opinions of both supporters and _ B B

opponents of tobacco control. 033 -005 -006 -0.12 ) 063

32 Encourage policymakers (such as organization and department heads) to help raise awareness of 025 -012 017 015 | 041
tobacco control.

33 Build a system within the organization to promote tobacco control as a public health project. -0.02 024 014 014 | 040

Cumulative contribution ratio 44.46 48.84 51.61 54.30 56.47
Correlation between factors Factor 1
Factor2  0.73
Factor3 057 0.45
Factor4d 075 064 0.63
Factor5 0.71 059 056 0.67

Maximum likelihood, Promax rotation
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Table 3. Criterion validity analysis results (correlation with existing scales)

n = 301

Scale for Evaluating the Policy Implementation
Ability of Public Health Nurses

Whole scale Commumt}r . Reglonal ”
partnership diagnostic cycle
Whole scale 0.41 0.40 0.38
Competency Self- Factor 1~ “Strategic Collaboration within Communities” 0.37 0.37 0.35
Assessment Scale for  Factor 2 “Enhancing the Quality of Countermeasures” 0.30 0.28 0.29
Tobacco Control in “Advocating for the Health Impacts of Tobacco and
Local Governments Factor 3 Necessity of Countermeasures” 0.31 0.30 0.30
for Public Health Factor4  “Development and Promotion of Countermeasures” 0.31 0.31 0.29
Factor5  “Policy Positioning and Organizational Structure” 0.44 0.44 0.40
Pearson correlation coefficient. All values are significant at the 1% level (two-tailed).
Table 4. Criterion validity analysis results (known-groups analysis) n = 301

Competency Self-Assessment Scale for Tobacco Control in Local
Governments for Public Health Nurses total score (whole scale)

n Mean Star_ld{ard p
deviation

Whole number 301 49.0 20.5 -
Years of experience as a public health nurse

Less than the median 148 452 19.9 0.001

More than the median 153 52.8 20.5
Position

Section chief or above 113 54.5 20.3 <0.001

Others 188 45.7 20.0
Attended training in tobacco control measures

No 66 40.4 22.7 <0.001

Yes 235 51.5 19.3

t-test
Table 5. Analysis results of reliability using Cronbach’s alpha and test-retest method n =301
Intraclass 95% Confidence interval
Cronbach’s a correlation o o
coefficient Lower limit Upper limit 14
Whole scale 0.96 0.75 0.67 0.81 <0.001
Factor 1 “Strategic Collaboration within Communities” 0.94 0.55 0.41 0.66 <0.001
Factor 2 “Enhancing the Quality of Countermeasures” 0.84 0.74 0.66 0.80 <0.001
Factor 3 “Advocgting for the Health lmgacts of Tobacco and 0.78 0.66 055 074 <0.001
Necessity of Countermeasures

Factor4 “Development and Promotion of Countermeasures” 0.84 0.80 0.74 0.85 <0.001
Factor 5 “Policy Positioning and Organizational Structure” 0.86 0.81 0.74 0.85 <0.001

correlation coefficients for the entire scale and the five
subfactors were 0.75, 0.55, 0.74, 0.66, 0.80, and 0.81,
respectively (Table 5).

IV. DISCUSSION

In this study, a draft scale was developed based on
an interview survey with public health nurses from
municipalities that are advanced in tobacco control,
and the reliability and validity of the scale were
assessed through a nationwide survey. As a result, it
was confirmed that the CSTC, comprising 33 items
across D subscales, demonstrates a certain level of

reliability and validity.
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1. Appropriateness of the data

This survey targeted 213 facilities from local
governments nationwide that agreed to participate,
which may limit the data’s generalizability. However,
regarding subject attributes, the municipalities
represented all eight divisions of Japan, and the
proportion of departments was nearly equivalent to the
proportion of full-time public health nurses by
municipality in the 2024 Public Health Nurse Activity
Area Survey (Area Survey) " Thus, we believe that
the sample is generally representative. Additionally,
we confirmed that the score distribution for this scale

follows a normal distribution, suggesting that the data
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were unbiased in the examination of reliability and

validity.

2. Examination of scale reliability and validity

For reliability, the Cronbach’s alpha coefficient for
the entire scale was 0.96, with values for the subscales
ranging from 0.78 to 0.94. These values exceeded the
criterion for internal consistencyw, indicating that
internal consistency was achieved. Additionally, using
the test-retest method, the intraclass correlation
coefficient was 0.75 for the entire scale and ranged
from 0.55 to 0.81 for the subscales, showing a
significant positive correlation. Generally, a correlation
between 0.40 and 0.70 is considered relatively strong,
while values between 0.70 and 1.00 indicate a strong
correlation'”’. Therefore, our findings suggest that this
scale demonstrates adequate stability.

Regarding validity, five factors were identified in
the proposed scale, CSTC, after examination and
analysis: “Strategic Collaboration within
Communities” (15 items), “Enhancing the Quality of
Countermeasures” (5 items), “Advocating for the
Health Impacts of Tobacco and Necessity of
Countermeasures’ (3 items), “Development and
Promotion of Countermeasures’ (5 items), and
“Policy Positioning and Organizational Structure” (5
items). These factors closely aligned with the
categories from the interview survey of public health
nurses in municipalities advanced in tobacco control”
which served as the basis for the proposed scale.

Factor 1, “Strategic Collaboration within
Communities,” reflects the need to promote tobacco
control throughout the community by working
extensively with residents and various local
organizations, adjusting for barriers to tobacco control.
This factor underscores the importance of
comprehensive, multifaceted measures such as
smoking cessation support, passive smoking
prevention, and smoking prevention efforts. Factor 2,
“Enhancing the Quality of Countermeasures,  includes
items related to manual creation and measure
evaluation, indicating the organized promotion of

effective tobacco control strategies. Factor 3,
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“Advocating for the Health Impacts of Tobacco and
Necessity of Countermeasures,” encompasses items
related to advocacy efforts that raise awareness among
local residents and stakeholders about the health
effects of tobacco and the need for tobacco control
measures. Factor 4, “Development and Promotion of
Countermeasures,” reflects the organized development
and advancement of tobacco control initiatives,
especially in the absence of established precedents.
Finally, Factor 5, “Policy Positioning and
Organizational Structure,” indicates the clear
integration of tobacco control into local government
plans and the establishment of organizational
structures to support these measures. These factors
include evaluation items that are particularly relevant
to tobacco control, a public health area that faces
strong resistance both inside and outside organizations
and has shown limited overall progress compared with
other health initiatives such as diet and exercise.

Criterion-related validity (concurrent validity) was
evaluated using an existing scale as an external
criterion. There was a significant positive correlation
between the CSTC and the Scale for Evaluating the
Policy-Making Ability of Public Health Nurses’ .
Because the existing scale assesses policy
implementation ability among public health nurses, the
CSTC was also confirmed to measure competency in
the policy implementation aspects of tobacco control,
supporting our hypothesis. In addition, a known-group
analysis was conducted to examine the relationship
between the CSTC and variables such as years of
experience as a public health nurse, job position, and
training in tobacco control, confirming the scale’ s
known-group validity.

These findings suggest that the scale developed in
this study demonstrates sufficient reliability and
validity for evaluating the tobacco control competency

of public health nurses in local governments.

3. Significance and potential use of this scale
No evaluation scales based on competency
frameworks specifically focused on the promotion of

tobacco control by public health nurses in local
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governments have been reported in Japan or
internationally, highlighting the significant academic
value of this scale. The scale items were developed
based on individual interview surveys with public
health nurses experienced in tobacco control within
advanced local governments, allowing for the
extraction of competencies that reflect real-world
conditions in tobacco control. By focusing on
competencies that lead to concrete outcomes, each
scale item can serve as a practical guide for public
health nurses tasked with promoting effective tobacco
control.

Moreover, the scale allows public health nurses to
verbalize and self-assess competencies, making
previously intangible qualities more visible and thus
identifying areas for improvement. This tool can be
used to enhance the practical abilities of public health
nurses involved in tobacco control and evaluate
educational programs, such as training sessions. These
applications are expected to promote and improve
tobacco control efforts within local governments
across Japan, ultimately contributing to the goals of
Health Japan 21 (third phase), which include reducing
smoking rates, preventing passive smoking, and
extending healthy life expectancy.

Additionally, because the Framework Convention
on Tobacco Control—which promotes tobacco control
internationally—is positioned as a model for non-
communicable disease prevention by the World Health
Organization, the findings from this study may be
applicable to community-wide health promotion

activities, such as those focused on exercise and diet.

4. Limitations of this study and future
challenges

Although this survey was conducted nationwide and
achieved a reasonable response rate, caution is needed
when generalizing the results because only
approximately 10% of local governments nationwide
participated. Future challenges include expanding the
survey population, examining construct validity
through confirmatory factor analysis, and using this

scale as an evaluation tool in in-service education on
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tobacco control to verify its predictive validity.
V. CONCLUSION

In this study, we developed a draft scale based on an
interview survey with public health nurses from
municipalities with advanced tobacco control measures
and assessed the scale’s reliability and validity through
a nationwide survey. The new CSTC consists of 33
items across 5 subscales and demonstrates reliability
(internal consistency, reproducibility) and validity
(content validity, construct validity, criterion-related
validity) . This scale will support efforts to strengthen
the competency of public health nurses in tobacco
control and serve as an educational evaluation tool,

such as in training programs on tobacco control.
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Abstract

Objective: To clarify how nursing managers in psychiatric hospitals utilize certified expert psychiatric nurses
(CEPNs) and what activities they expect CEPNs to perform.

Methods: Nursing managers in psychiatric hospitals throughout Japan were surveyed using an anonymous, self-
administered questionnaire, and responses were obtained from 133 respondents. Basic conditions of the facilities,
educational methods of the nurses, and nursing issues were compared according to the presence or absence of
CEPNs. Next, CEPN activities were compared to two groups: those who could utilize CEPNs and those who could
not able to utilize CEPNs. We then classified the nursing managers' expectations of CEPNSs into categories.

Results: CEPNs are utilized for in-hospital education and committee activities while contributing to nursing ethics
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and medical safety. The degree of utilization differed depending on the organization and scale of the hospital.

Nursing managers expected CEPNSs to carry out the following roles: expectations regarding personal growth, support

regarding nursing practice and care, role in education and leadership, contribution to the organization, and

contribution to the community and other facilities.

Discussion: Although the use of CEPNs contributes to improving nursing quality, there are differences depending on

the scale of the facility, and the need to correct these differences was indicated as an issue to be addressed.

Key words - certified expert psychiatric nurse, nursing manager, psychiatric nursing, career support
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Abstract

Objective: This study aimed to examine the changes in students feelings and educational effects of childbirth
observation before midwifery practice and provide suggestions for educational improvements.

Methods: An anonymous survey of 14 midwifery students who participated in childbirth observations was conducted
twice before and after childbirth observation. ‘Motivation for childbirth observation’ and other factors were
evaluated on an 11-point scale, and free-form questionnaires were analyzed using qualitative and functional
approaches. Thirty-three goals to be achieved upon completion of the midwifery course were simply tabulated.
Results: The average satisfaction level of childbirth observation was 9.7, and the imagination of students changed
with “changes in the vulva of the parturient woman,” “state of the parturient woman,” and “fetal rotation and
delivery.” Of the 33 goals to be achieved at the time of graduation from the midwifery course, the percentage of
students who understood “diagnosing the progress of delivery” increased.

Discussion: The educational effects of childbirth observation were obtained because midwifery students were

motivated in their studies by childbirth observation. Students are expected to clarify the content of learning and
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become motivated and willing to learn independently. Educators must clarify their educational goals and select

facilities for childbirth observation that enable them to achieve their educational goals.

Key words : midwifery students, childbirth observation, midwifery education
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