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Abstract :

This study aimed to understand the connections between working as a "professional soccer
player" and doing "soccer-related job" based on the recognition of their occupational meaning
and functions by former professional soccer players with no mental health problems. Nine
former professional soccer players with no mental health problems participated in semi-
structured interviews, and a continuous comparison method was used to qualitatively analyze
the data. We identified seven "connections through acquisition of the same meaning and
function." Among the different meanings and functions between jobs, there were four
"connections through changes based on the meaning and function of working as a
professional soccer player." Even if the meanings and functions were different between the
jobs, it was understood that there were connections between the jobs. The connections
between jobs found in this study are considered to be related to a smooth occupational
transition and may afford us a new perspective on effective occupational transition support.
Key words : Professional soccer player, Occupational transition, Job
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Starting with The Click: A Model of Occupational Development
Therapeutic Relationship in Intervention for
Autism Spectrum Disorder

Erayanti Saloko, Ryuji Kobayashi, Yuko Ito

Abstract

Introduction: Autism Spectrum Disorder (ASD) is a complex neurodevelopmental disorder
characterized by repetitive and atypical behavior with deficits in social communication and in-
teraction. These deficits have challenged occupational therapists in Indonesia on how to in-
teract with individuals with ASD, and to create a therapeutic relationship for occupational de-
velopment. It is the continuing advancement in occupational behaviors across an individual's
life course, resulting from the growth and maturation.

Objectives: This study was conducted to develop a model of occupational development ther-
apeutic relationship for individuals with ASD from the perspective of Indonesian occupational
therapists.

Methods: Obtaining ethical clearance from Tokyo Metropolitan University in Japan, the
study implemented the grounded theory. Purposive sampling was applied, and 19 Indonesian
occupational therapists were recruited as participants. Four focus group interviews were con-
ducted online from May to July 2020. Data were collected from interview transcripts and pic-
tures of interventions in each participant’s facility. A constant comparison was applied to the
analysis.

Results: Four themes that structured as a process formed a model of occupational develop-
ment therapeutic relationship in ASD intervention. The process starts with a click, and final-
ly, results in developing occupational engagement in which occupational performance and
participation are expected as occupational therapy outcomes. The findings are illustrated by
quotes taken from the interview transcripts to ground from an authentic perspective.
Conclusions: This model compromises a simple yet dense process of occupational develop-
ment therapeutic relationships. Specifically conceptualized for individuals with ASD allows
the model to focus on addressing how occupational therapists interact and empower individu-
als with ASD and their families. Implications of the finding is significant for policy, theory,
practice and further research in occupational therapy.

Keywords: autism, occupational development, therapeutic relationship, attachment, co-occu-

pation
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INTRODUCTION

Autism spectrum disorder (ASD) is a complex dis-
order in which individuals experience deficits in
social communication and interaction, as well as
restricted, repetitive behaviors, interests, or activi-
ties V. Social communication issues include emo-
tional reciprocity; individuals with ASD commonly
lack of ability to initiate interaction, respond, or
maintain engagement in reciprocal communica-
tion. Individuals with ASD also show deficits in eye
contact, nonverbal communication, and difficulties
in understanding facial expressions and gestures.
Therefore, developing and maintaining relation-
ships with others are significant issues in ASD
functioning.

Occupational therapy refers to the therapeutic use
of occupations in meaningful daily activities to sup-
port participation in routines, habits, and roles by
empowering client factors and performance skills
to promote successful engagement in all areas of
life”. When addressing the needs of individuals
with ASD, occupational therapists use various
meaningful activities and strategies concerning ac-
tivities of daily living, instrumental activities of dai-
ly living, health management, rest and sleep, edu-
cation, work, play, leisure, and social
participation?. Early intervention, conversely,
mainly focuses on the foundations of body func-
tion, sensory regulation, and developmental acqui-
sition as targeted occupational components in in-
tervention goals for ASD; this concentration of
body function outcomes has caused some practitio-
ners to diverge from occupational centeredness*.

In Indonesia, occupational therapy intervention for
ASD has been ranged from enabling activities to
purposeful and occupation-based activities, howev-
er most occupational therapists tend to prioritize
body functions®. The use of sensory integration as
most popular framework and short sensory profile
as most popular assessment indicate that sensory

functions are the most addressed. It also reveals
the challenge of Indonesian occupational therapists
in translating theory into practices while focusing
on occupation as the essence of the profession,
specifically in pediatric medical-based intervention.
The study also implies the need to develop a model
of practice as a tool that might bridge the gap be-
tween theory and practice”. This is supported by
Kielhofner, (2005) and Forsyth et al (2005) on the
scholarship of practice®”. The need to builds
‘practice scholar’ effectively who develop and im-
plement knowledge directly relevant to practice, as
an alternative approach to research. Creek & Feav-
er (1997) delineates a model of practice as a set of
theories applicable in a particular field of practice
that provides an explanation of clinical phenomena
and suggests the type of intervention . It has been
a debate whether available conceptual models of
practice are relevant with practices around the
globe, since the breadth of occupational therapy
practice is international and multicultural societ-
ies”. It is precise therefore, enquiring whether the
models of practice that has been developed in west-
ern societies are relevant to all population with

whom occupational therapists interrelate °.

For those reasons, a model of practice developed
from an Indonesian perspective is essential for pro-
viding culturally compatible ASD intervention
guidelines. Among the total population of 270 mil-
lion in Indonesia, ASD is one of the highest pediat-
ric cases with a prevalence of 0.36% ', with ap-
proximately 500 new cases per year. Hence, it is
significant to study occupational development ther-
apeutic relationship model in intervention for ASD.

The emerge of integrating occupational
development into human development theory

The study of human development was perceived as
a study of ‘child development’ for many years;
however, human development is understood as a
lifelong process ***'. Human development courses
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classically discuss the development of these per-
formance components: sensory, motor, cognitive,
language, and social-emotional skills. Wiseman et
al. (2005) investigated occupation as a new realm
of study within the field of development, emphasiz-
ing that occupational development was emer-
gent'®. In the tenet of occupation-centeredness, in
which it pertains to the practice of the profession
as a whole, indicates that occupation is at the core
of our practice ¥ and requires or ‘adopt an occupa-
tional lens'**. Therefore, integrating occupational
development, as continuing change in occupational
behaviors across individual’s life course, will main-
tain occupational therapists upholding the occupa-
tional-centeredness.

Following this, different theoretical models exist
for occupational development. Model from
Humphry & Wakefold (2008) reveals occupational-
centeredness in developing children everyday ac-
tivities, depicted in Process Transforming Occupa-
tion (PTO) . The model of the Process of
Establishing Children’s Occupations (PECO) dis-
cusses how children develop their occupations,
with four categories of motives that influence the
process at any stage: parent views and values, re-
sources, motivations, and opportunities . Parallel
to the PECO model is the interactional model of
occupational development (IMOD), offered by Da-
vis & Polatajko (2006) . IMOD clarifies three lev-
els of occupational development, namely micro de-
velopment at the level of occupation, meso
development at the level of the individual, and mac-
ro development at the species level. The IMOD de-
scribes the systematic change in occupational be-
haviors as the outcome of the interaction of the
person (s), occupations, and environments.

Integrating occupation into these development
courses is fundamental for enabling the occupa-
tion-centeredness of the profession, through speci-
fying on how to aim for occupations in a develop-

mental trajectory in a specific context. In addition
to the models of practice described above, studies
on the model of practice for occupational therapist
in ASD are necessary to provide culture-friendly
guidelines to achieve better intervention outcomes
while maintaining occupation-centeredness. Occu-
pational therapy believes that therapeutics occur
within interactions, of which individuals with ASD
need supports to evoke the connections. There-
fore, developing an occupational development ther-
apeutic relationship model for ASD has emerged to
guide practitioners’ occupational centeredness in
intervening in this diagnosis.

Study objectives

This study aimed to construct an occupational de-
velopment therapeutic relationship model for ASD,
which is embedded in the perspectives of Indone-
sian occupational therapists and how they concep-
tualize their therapeutic relationship that supports
occupational development for individuals with
ASD.

METHODS

Design
A qualitative study was conducted to achieve the
research objectives, by implementing the ground-
ed theory of Charmaz (2014) to provide a frame-
work for qualitative inquiries, and a constant analy-
sis was employed to analyze the data'”. The
process of development of the model comprised of
initial coding, focus coding and categorizing, theo-
ry building, and dissemination by establishing the
concrete data and completing with a rendering of
the data as an explanatory theory. The data are in
the form of verbatim transcriptions of the focus
group interview, memo, and notes.

The evaluative criteria outlined by Lincoln and
Guba (2000) were used to collect trustworthy data.
Credibility, transferability, dependability, and con-
firmability were confirmed by the authors. Pro-
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longed communication with the participants and
triangulation of data ensured credibility. The cate-
gories were peer-reviewed, then multiple research-
ers verified the analytic process and results. Re-
peated discussions were conducted with co-
authors, research groups, and seminars to confirm
the trustworthiness*® .

Data collection

Data collection was conducted from May to July
2020, following ethical approval from the Tokyo
Metropolitan University (Reference Number
19089) . Nineteen participants were recruited, then
was formed into two groups based on geographical
considerations. Each group consisted of nine to ten
participants. Focus group interviews were con-
ducted virtually, twice each group, that lasts ap-
proximately 90 minutes in Bahasa Indonesia and
comprised semi-structured interviews. English
transcriptions were used for analysis, including the
quotes in the results section. Memos are written
ideas on substantive codes and code relationships
as they emerge during the analysis. Notes were
also written, along with a constant comparative
analysis.

Data analysis
The constant comparative method is used to devel-
op theories from data by synchronized coding and
analysis . Developing a theory from rigorous
analyses of the transcriptions requires an analytic
process that consists of (1) data coding, (2) devel-
oping, checking, and integrating theoretical cate-
gories; (3) theory building; and (4) writing analyt-
ic narratives through inquiry. The coding consisted
of the initial, focus coding axial coding and theoret-
ical categories. Memoranda and notes were used
to constantly link and compare the relationships
between the codes and categories. As categoriza-
tion was completed, the core category was decided
through a rigorous process, and the relationship of
categories was depicted in a diagram as a theory. A

careful description as follows is as an explanation
of the theory.

SUBJECTS

Participants were recruited through purposive
sampling by implementing the following inclusion
criteria: (1) Indonesian Occupational Therapist,
who have experience in working with individuals
with ASD for a minimum of 10 years and (2) will-
ing to participate in the research. As it is shown in
the Participant Demographic Data in Table 1, the
participants were 19 occupational therapists, aged
34 to 54 years (mean 41.42; SD 5.28) with 13-25
years of experience as occupational therapist work-
ing with children with ASD. 63.2% were women,
and 36.8% were men. 42.1% of participants work in
the medical settings, 26.3% in school-based set-
tings, 15.8% in community settings and 15.8% work
as academes.

RESULTS
The following four key concepts along with the cat-
egories that emerged from this process are shown
in Table 2.

Following categorization, the main author complet-
ed a series of diagrams of the evolving model, and
these draft diagrams were shared with co-authors,
who validated them by analyzing the relationship
between the categories. Theorizing was done by
identifying the properties and relationships of the
categories, verifying the theoretical relationships,
and conceptualizing the theory. The core concept,
as the grounded theory study suggests, was attest-
ed through rigorous consideration, resulting The
click verified as a core concept, as shown in Figure
1. Categories and key concepts were organized
and scrutinized to create this theoretical frame-
work. Finally, the sorted memos and notes were in-
tegrated to support the final theorizing and writing.
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Table 1. Participants’ Demographic Data (n=19)

Table 2. Key concepts and categories in the Occu-

Attribute Categories N (%) pational Development Therapeutic Rela-
A 31-40 4 (21.05%) tionship in individuals with ASD
ge
41-50 14 (73.68%) C ies of Categories of
(years old) ategories o ategories o
51-60 1 (5.26%) No  Key concept process person
Female 12 (63.15%) 1 Initiation The click
Gender -
Male 7 (36.85% ) Bonding
Medical-based 8 (42.1%) 2 Attachment Occupational
, School-based 5 (26.3%) potential Individual with ASD
Work setting ) - : -
Community-based 3 (15.8%) ) Coaching-learning - Significant other (s)
3  Accompaniment ) 0 tional
Academia 3 (15.8%) Co-occupation ccupationa
: therapist
. 11-15 6 (31.57%) Occupational
\((j:l;sc))f experience 16-20 12 (63.15%) 4 Occupatlonill performa-nce
21-05 1 (5.26%) engagemen Occupational

participation

o
Occupational
Therapist i

Significant Environment
other(s)

INITIATION

Environment

ATTACHMENT

Environment

Environment

OCCUPATIONAL
ENGAGEMENT

ACCOMPANIMENT

Figure 1. Starting with The Click: A Model of Occupational Development Therapeutic Relationship in Inter-

vention for Autism Spectrum Disorder

Stages of Occupational Developmental Thera-
peutic Relationship for ASD

The study found a process of therapeutic relation-
ship in occupational developmental for individuals
with ASD. As it is illustrated in figurel., four stages
are first, initiation; second, attachment; third, ac-
companiment; and fourth, occupational engage-
ment. The stages comprise persons (at least: indi-
vidual with ASD, family, and occupational
therapist), environment and occupations.

Stage One: Initiation

The initiation stage is defined as the acceptance
and impression at the beginning of admitting an-
other for a prolonged connection. Occupational

Therapist facilitate a positive environment for sig-
nificant other (s) and individuals with ASD to learn.
The successful connection starts with the click, a
momentum of early connection followed by attun-
ement to the signals of togetherness. The click is
the key in the initiation stage, yet the core of the
occupational development therapeutic relationship
model. However, the occurrence of clicks is unpre-
dictable. It may occur in the first session of the in-
tervention, or it can take much longer within
months.

Observing how the clicks occurred is essential to
maintaining a prolonged connection, following the
aim of tis stage to create subsequent clicks. The
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more click moments, the stronger the interconnec-
tion among individuals with ASD, occupational
therapist, significant other (s), activities, and envi-
ronment. The successful initiation stage comprises
creating click moments not only at the occupation-
al therapy unit, but also at home, and/or in other
milieu environments; with other persons.

One participant (P12, 47/F, with 18 years of experi-
ence) stated that, “The click, does happen in a way
we cannot explain, but the child and therapist can
really feel it. It is a momentum of early connection, it
can be positive open gestures like reaching out giving
things or eye contact, and oh, they usually use periph-
eral eye contacts, glance up, instead of central. The
click is a really meaningful moment; without this,
the next learning will not occur. So, I have to define
the moments of clicks, tell the parents about them,
and then ask them to also create moments of clicks as
much as possible at home. The click is more like a
synapse that is connected to each other, so the idea is
to duplicate the stimulus and expect the same re-
sponse of clicks with different persons in different
contexts.”

To ignite the click, readiness of persons, activity,
and environment is strongly suggested. Readiness
of person is related with implementing the thera-
peutic use of self. It is carried out by demonstrat-
ing altruism, mindfulness, kindness, sincerity, per-
sistence, and excitement. Indeed, the personal and
professional qualities of occupational therapist af-
fect the therapeutic relationship. Regarding activi-
ty, occupational therapist creates continuous sup-
porting opportunities by implementing the sensory
strategy that meets the ASD’s sensory profile,
communication preference, and learning style.
Concerning environment, not only implementing
sensory strategy to meet level of comfortable; the
model also facilitates gradual development, from
structured to natural environment, and from se-
lected to general environment.

Once the click occurs, followed by the processes of
attachment, accompaniment, and occupational en-
gagement, as one process in the figure. More con-
nections however, more clicks, more persons, larg-
er or various environments, indicate better
outcomes in the future. The interconnected per-
son, occupation, and environment can be devel-
oped into multiple structures in this model, in
which occupational development is likely to occur
more frequently.

Stage Two: Attachment

The second stage of the occupational development
therapeutic relationship in ASD is attachment. It is
defined as having a mutually comfortable chemis-
try or feeling, as the start of emotional connections
following natural demands for more connections.
The signs of this attachment stage are the constant
conformity from individuals with ASD to Occupa-
tional Therapist’ communication, positive gestures
of connections, and both physical and emotional
acts of bonding.

One participant (P18, 46/M, with 24 years of expe-
rience) discussed bonding as follows, “Bonding is
a heavy discussion. One individual with ASD usually
bonds with one occupational therapist, which is how
the therapeutic relationship occurs. If occupational
therapist and individuals with ASD have clicked,
then emotional connection follows, occupational
therapists can transfer knowledge and skills. Yes, it is
only when they bond with us that transferring skills
becomes easier. Then, we can provide examples of
how to carry an activity, and they will gradually
learn it step by step within the trusted relationships. I
do not think any other professions discuss bonding,
just like ours. I suggest all occupational therapists to
make this bonding available.”

Another participant explained bonding with a
younger individual with ASD and family (P15, 45/
F, with 23 years of experience) stated the follow-
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ing:

“Not only with the child, occupational therapist also
need to develop the bonding with parents since the
Sirst communication, especially if the child with ASD
is younger than 2 years old. We also need to bond
with parents unless we will fail to handle the child
the way we want to. It is impossible to get connected
and find potential without bonding with the parents.”

Extracted from these two original quotes, the emo-
tional connection and bonding should be main-
tained not only between individuals with ASD and
occupational therapist, but also between occupa-
tional therapist and family/significant others. The
triangular attachment is intertwined through quali-
ty time.

In the attachment stage, Occupational Therapist
work on ASD regulation and other basic compo-
nents to support learning capacity, such as focus,
adaptive behaviors, sensory-motor maturity, and
trust within therapeutic relationships. Moreover,
this stage is aimed at finding occupational poten-
tial, which is defined as the seed of a meaningful
occupation. Occupational Therapist and significant
others (keen family members) may collaborate to
analyze the occupational potentials of individuals
with ASD by reflecting on occupational develop-
ment milestones related to family values and cul-
ture. The occupation potential is characterized as
being meaningful to individuals with ASD and vali-
dated by family, relevant to culture, and facilitating
enjoyment and engagement of the individuals.

Stage Three: Accompaniment

The accompaniment stage is characterized by the
act of accompanying or setting someone accompa-
nied, where the readiness for coaching and learn-
ing and co-occupation occurs. The signs of this
readiness include regulated behavior, the ability to
maintain focus at a certain period of time, the abili-

ty to follow instructions, and the bonding between
ASD and others in the therapeutic relationship.

One participant (P1, 36/F, with 13 years of experi-
ence) described the accompaniment stage as fol-
lows: “So accompaniment is a productive stage in
acquiring certain skills in ASD. By having a coach
or mentor, both parvents and child with ASD can
learn through repetition. Not enough 10 times. This
should be repeated until they can do it. This also ex-
plains how the school-based setting works for individ-
uals with ASD in learning new skills compared to
developmental clinics. Eight hours a day at school
makes coaching-learning envivonment for individu-
als with ASD possible.”

Coaching is a form of development in which an ex-
perienced person supports a learner or client in
achieving a specific personal or professional goal
by providing training and guidance. In this model
of therapeutic relationship, either occupational
therapist, significant others, or other professionals
can be the coach. Meanwhile, learning is the vigor
of individuals with ASD to acquire knowledge and
skills through studying and experiencing by grad-
ing and adaptation. The structured, productive
coaching and learning is reflected from transfer-
ring skills through specific methods, like visual
strategies, chaining, or graded activities.

Similar to the coaching and learning, in the accom-
paniment stage, co-occupation is a significant strat-
egy to develop occupation. Co-occupation is a cen-
tral construct that comprises interactive actions
and shared meanings in the therapeutic relation-
ship. Co-occupation provides opportunities that
would foster occupational development, by optimiz-
ing occupational potential.

Another participant (P4, 54/M, with 24 years of ex-
perience) described co-occupation through this
statement, “In Indonesian culture where sharing
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meaning is essential, co-occupation works best to de-
velop occupation in individuals with ASD. The
meaning of occupation does not have to be corre-
sponding, but it is definitely shared’.”

It is grounded that providing opportunities through
coaching and learning, and co-occupation will pro-
mote occupational development within therapeutic
relationship.

Once occupational potentials are found, then work-
ing on them following occupational development
milestones is the next step, through coaching,
learning, and co-occupation processes. Coaching
and learning strategies involve either component
functions or specific skills. These include the en-
ablement of specific skills. Coaching generally
takes place in a natural environment in order to
support occupational performance. Repetition is
important in these processes, including the train-
ing of specific skills for activities involved in daily
living (including safety at the home, household
chores), school (such as handwriting), and pro-
ductivity (specific skills with computers, farming
ducks, or making coffee as a barista).

Co-occupation is another strategy for developing
occupations. It enables not only the life skills, but
also the sharing of meaning and value of occupa-
tion by experiencing and exploring the occupa-

tions.

Stage Four: Occupational Engagement

The final stage of the occupational development
therapeutic relationship is occupational engage-
ment, which is defined as “being occupied with do-
ing an occupation, process, and progress in an oc-
cupation”.

As the relationship is sustained from earlier stages,
this stage focuses on developing occupational per-
formance and participation. Performance and par-

ticipation are the product of therapeutic relation-
ship.

Using occupations would include having individu-
als with ASD progressively work on their desired
occupations to improve their performance and par-
ticipation. To achieve this stage, other professions
like instructors or teachers is needed to be signifi-
cant others. Occupational therapist might intro-
duce aquatic therapy for ASD in the first two stages
of the therapeutic relationship, however, when wa-
ter safety and swimming skill has been developed,
and it is validated by family as occupational poten-
tial, then swimming instructors can provide more
opportunities to achieve higher competence in
swimming. Thus, occupational performance and
participation will not only be discussing life skills,
but also for mental health, self-love and self-actual-
ization.

This concept is in line with one participant's (P4,
54/M, with 25 years of experience) statement, “We
use occupation both as a means and a goal, so en-
abling engagement with occupation is therapeutic,
with outcomes in mental stability, self-love, and self-
actualization, and as a stepping stone to acquire
higher competence in specific occupations”.

In this occupational engagement stage, Occupa-
tional Therapist may provide more motivation and
opportunities for individuals with ASD to observe,
put meaning to the occupation, and feel indepen-
dence. The attainment in this stage of therapeutic
relationship, can be indicated by acquiring higher
competence in certain occupational performance
and participation Another indicator for this stage is
the development of environments from structured
into natural/milieu, and from selected to general
environment.

DISCUSSION
The research novelties a unique model of occupa-
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tional development therapeutic relationship for
ASD. It supports the occupational development in
ASD throughout the lifespan with the click as the
start as well as the core of changes. Emphasis in
creating experience opportunities on individual
with ASD, this process model is started with the
click in early occupational therapy intervention.
Then, it followed by attachment, accompaniment,
and finally, occupational engagement. This thera-
peutic relationship model configures persons, oc-
cupation, and environment; upholding Person En-
vironment Occupation (PEO) Model by Law, et.al
(1996) %, Canadian Model of Occupational Perfor-
mance and Engagement (The CMOP-E) by Polata-
jko et.al (2013) Y and Person Environment Occu-
pational Performance Model by Baum, et.al
(2015) % and other related theories.

According to the definition provided by occupa-
tional scientists who coined the term occupational
development, it is the continuing change in occupa-
tional behaviors across an individual's life course,
resulting from the growth and maturation of the in-
dividual in interaction with the environment %,
The occupational development therapeutic rela-
tionship in ASD intervention is defined as the dy-
namic process of evoking, developing, and gradual-
ly engaging in occupation as a result of the
interaction of individuals with ASD with other per-
sons, occupations, and the environment.

The click, as the core of occupational development
therapeutic relationship model, is the start of the
long term connections among occupational thera-
pist, significant other (s), and individuals with ASD.
The term ‘click’ is grounded among practitioners
in describing the attuning moments of Occupation-
al Therapist and individuals with ASD. The click
may relate to neurotransmitters, as previous study
of Fisher (2005) ' that elaborated how neu-
rotransmitters affect relationships through the do-
pamine, norepinephrine, and serotonin hormones,

which work in attraction, and oxytocin and vaso-
pressin, which work in the attachment phase of the
relationship.

More on this, the attachment theory has been dis-
cussed since 1958 by Bowlby® that attach-
ment can be understood within an evolutionary
context in that the caregiver provides safety and
security for the infant, by includes the development
of the concept of the affectional bond, which is
based on the universal tendency for humans to at-
tach, that is, to seek closeness to another person
and to feel secure when that person is present®.
Another related theory discussed by Greenspan
(2015)  who is well-known as developing DIR-
Floortime, with the essential functional emotional
developmental capabilities (FEDCS) that depicts a
gradual improvement in functional emotional,
started with self-regulation and interest in the
world, followed by engaging and relating.

Nevertheless, the bonding, attachment and con-
nections in the occupational development thera-
peutic relationship model for ASD put emphasis
more as a process to develop occupation.

In the attachment stage, this model appreciates oc-
cupational potential as sociological, cultural, and
institutional factors that influence temporal, dy-
namic, evolving changes in capacity which are im-
plemented over the life course (Asaba & Wicks,
2010%”; Wicks, 2005% Wilcock, 1998% 2001*”
2007%").

Co-occupation has been discussed as a concept in
occupational science. Pickens and Pizur-Backer-
now (2009) * described co-occupation as a new
synthesis of occupation by tying its definition to
varying degrees of shared physicality, emotionality,
intentionality, and meaning. Pierce (2009) *' de-
picted co-occupation in mother and children, as
“the most highly interactive type of occupation”.
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Co-occupation is used to define how occupa-
tions can be performed by more than one person,
in a shared social, temporal, and spatial space. It is
cooperative, with varying levels of interdependen-
cy and synchronicity. Price & Stephenson (2009)
also wrote that the co-occupation of parenting as
central to provide opportunities and optimizing po-
tentials of children®”. Additionally, this study found
that co-occupation is recognized as a strategy to
develop occupations in individuals with ASD. By
implementing co-occupation, ASD will experience
not only life skills but also the shared meanings of
the targeted occupations.

The occupational performance and participation in
the model are in line with Kielhofner’s theory in
Taylor (2017), in which occupational performance
is viewed as engaging in occupational form, in-
volves completing (or literary going through the
form of) a discrete that may involve a series of
steps that lead to a coherent whole or desired activ-
ity®. Occupational participation defines what we
do in broader sense, it describes our engagement
in the broad of categories of work (study), play,
and the activities daily living that undergird every-
day life.

Through this definition, this occupational develop-
ment therapeutic relationship model assures appli-
cability in any levels of ASD, from low to high func-
tioning. The varied methods of communication and
learning can be employed to address the needs of
each individual with ASD. This model, conversely,
sees occupational engagement as a stage of thera-
peutic relationship, and occupational performance
and participation as the expected outcomes.

Environment is featured in each stage of the pro-
cess of therapeutic relationship, respecting the so-
cial cultural value. Consideration of the societal
culture in which occupational therapy is practice
and the cultural of an individual within any given

environment are highly considered. Occupational
development emerged at micro level, which is indi-
vidual's family background, will affect beliefs in
self, habits and routines. The environment is de-
signed gradually from structured to natural and
from selected to general environment to induce the
family values in advance, then introduce them to
the shared meanings in community. Those how In-
donesians’ perspectives provide culturally compati-
ble in ASD intervention guidelines.

To summarize with, this study conceptualizes the
occupational development therapeutic relationship
model on the process to develop occupations in in-
dividuals with ASD. The model starts with a click,
and is presented with relevance to the research ob-
jective, constructing an occupational development
therapeutic relationship model for ASD based on
the perspectives of Indonesian occupational thera-
pists.

Implications

The model supports a lifespan intervention by oc-
cupational therapy practitioners working with indi-
viduals with ASD. With respect to occupational-
centeredness, this model of practice is proposed
implementation across different occupational ther-
apy settings: homecare, medical, school, and com-
munity settings, for it discusses resources that ad-
vance ASD occupational development.

Contributing to the development of the occupation
for ASD, the model could also guide families of in-
dividuals with ASD on how to collaborate with Oc-
cupational Therapist, or the other way around; and
how occupational therapist empower families with
ASD. This model can also serve as a reference as
policy in occupational therapy services, to develop
occupation-centered curricula in occupational ther-
apy schools, as well as further research on imple-
menting this model.
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Limitations

This is a bottom-up model since it is grounded
from occupational therapy practitioners. Although
there are some perspectives that suggest the use
of occupational therapist models of practice is
wide-ranging for occupational therapist has holistic
vision, it is important to note that conducting the
research on model of practice is limited to certain
groups.

This study is based on the perspectives of Indone-
sian occupational therapists; therefore, this model
may not translate well in other contexts. Likewise,
this study ensuing key concepts and categories
and unable to explain how significant are the rela-
tions among categories or key concepts, for that
reason, further research is needed.
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Abstract :

The face guard is located at the height of the head in mammography examination. The

purpose of this study is to verify using Monte Carlo simulation how the face guard affects the

scattered radiation that the subject can receive when the face guard extends near the

compression plate. The target/addition filters were W/Ag and W/Rh, the tube voltage was
30 kV and 35 kV, and the extension length was 20, 30, and 40 cm. As a result, at a tube voltage

of 35 kV, it was confirmed that the scattered radiation generated from the breast (phantom)

was shielded from 30.7% to 0.01% due to the extension of the face guard in the case of the

combination of W/Rh in the case of the combination of W/Rh, reducing the exposure. Has

been confirmed to be effective. At present, there is no face guard that extends near the

breast, but it is suggested that if the face guard extension type proposed by us is

implemented, the exposure reduction of the subject will be enhanced.

Key words : Mammography, Face guard, Scattered radiation protection, Monte Carlo

simulation

(2020 4% 8 A 3 H FR21)
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Computed Tomography Finite Element Analysis Model Creation

and Stress Distribution of Pig Knee Joints

Kunihiro Watanabe %, Hirotaka Mutsuzaki®*, Takashi Fukaya®, Toshiyuki Aoyama®,
Koji Iwamoto ’, Syuichi Nakajima® Norio Sekine !, Koichi Mori®

Abstract

Using the finite element method (FEM) with X-ray computed tomography (CT-FEM), bone
strength analysis can predict deformation and compressive fracture of bone structure due to
external force. CT-FEM has been performed in the knee joint area for some time, but the
conventional method is the construction of a two-dimensional model and the analysis of a
model that does not include joints such as the femur and lower leg bone. In this study,
assuming a static force balance to enable easy analysis using FEM software alone and using
the pig knee joint, a model setting of the normal knee joint was performed considering
muscle strength, anatomical ligaments, and the meniscus. Our paper outlines the model
setting procedure, material setting method, load calculation, and display method of results,
and the equivalent stress when the longitudinal elastic modulus and friction coefficient of the
meniscus increase with respect to the tibial cartilage surface and subchondral tibial surface
at the time of standing up. We found that by increasing both coefficients, the load spread over
a wide area of cartilage. Furthermore, the subchondral tibial surface did not show significant
changes with respect to the cartilage surface. We demonstrated that the model is close to
clinical practice, such as increasing the stress on the cartilage surface by increasing the
longitudinal elastic modulus and friction coefficient of the meniscus.

Keywords: finite element; knee joint; equivalent stress; Young's modulus; friction coefficient
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I Introduction

Finite element analysis is a method for calculat-
ing the response of a structure to an external force,
which can predict the strength and mechanical
properties of that structure **. The computed to-
mography-based finite element method (CT-FEM)
using quantitative CT images is a method that can
predict bone strength and deformation in relation
to the amount of load. This method is an image cal-
culation technology that has been applied in the
medical field, and many studies using this method
have been conducted on patients with osteoporosis
and vertebral body fractures®™. Since this method
can also be used as a computational model that
considers connective tissues such as muscles and
ligaments, many studies have also been conducted
on the dynamic analysis of joints ™.

To obtain accurate calculation results by CT-
FEM, it is necessary to apply biological informa-
tion in the calculation model that is as accurate as
possible. Furthermore, the selection of a scalar
amount suitable for displaying the calculation re-
sult is also an important factor. In this study, we
aimed to examine the stress applied to the knee
joint when a person stands up from a sitting posi-
tion from the viewpoint of slippage and hardness,
with a view to balancing the static force so that
load restraint conditions can be easily set. Assum-
ing this, a bone shape model was constructed us-
ing the knee joint of a wild pig, in which the menis-
cus can be seen directly and can be used as a
reference for shape modeling. Based on this back-
ground, the purpose of this study is to describe the
CT-FEM model creation method and to determine
whether the equivalent stress of the tibial cartilage
surface and the subchondral tibial surface changes
by changing the friction coefficient in the knee
joint and the Young's modulus of the meniscus.

II Experimental methods
2-1 Target
A model was constructed using the right posteri-

or knee joint of a wild pig captured for food. There-
fore, this research did not include matters subject
to ethical review. The load applied to the knee joint
under the load conditions in CT-FEM was based on
simulation, and all calculation methods involved
static linear analysis which does not consider tem-
poral movement.

2-2 Overview of CT-FEM software

The CT-FEM software used in this study was the
Mechanical Finder extended edition: EE Ver. 10.0
(Computational Mechanics Center, Tokyo, Japan).
This software can produce models that incorporate
multiple bone elements and connective tissues .
Therefore, in the knee joint, the femur, patella, fib-
ula, and tibia can be set, and the ligaments and
muscles (extensors and flexors) near the knee
joint can also be set.

2-3 Calibration of CT value when acquiring

CT image

In CT-FEM a plate-shaped bone mineral quantifi-
cation phantom B-MAS200 (Kyoto Science Co.,
Ltd., Kyoto, Japan) was placed under the wild pig
knee, and CT images were obtained. The hydroxy-
apatite columns embedded in this phantom were
300 mm long and 15 mm in diameter, and their
densities were set in five stages. By comparing the
density of hydroxyapatite with the CT value of the
obtained image, fluctuations in the CT value could
be calibrated, which was useful for obtaining high-
ly reproducible calculation results.

2-4 ltems to be examined

An FEM model with a floor reaction force of 400
N was created using CT images of the right knee
joint of a pig. Subsequently, when the Young's
modulus of the meniscus was changed to 2 MPa,
20 MPa, and 200 MPa, the equivalent stress on the
tibial cartilage surface and the subtibial surface
was examined. The coefficients of friction between
the femoral cartilage, the tibial cartilage and the
meniscus were 0.01, 0.1, and 0.5, respectively. The
equivalent stress on the tibial cartilage surface and
the subchondral tibial surface was also examined.
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III FEM model creation method

FEM is a method of approximately representing
a structure by virtually dividing an object with a
complicated structure into elements of finite size
and connecting adjacent elements at contact points.
Any shape can be represented by selecting an ap-
propriate element shape and size. Moreover, be-
cause the material properties are defined for each
element, the material can be changed for each ele-
ment. CT-FEM can create a three-dimensional
(3D) bone model from CT images and apply load
conditions, such as loading it to predict deforma-
tion and destruction of bone.

3-1 CT-FEM procedure

3-1-1 Set the data range from the CT image and
extract the contour of the target bone

The software used in this study can store bone

CT values and use them as inhomogeneous materi-
als for image calculations. Therefore, unlike the
conventional method of calculating bone separately
into cortical bone and cancellous bone, modeling
that reflects individual bone information is possi-
ble'”. The contour of the bone was extracted by
sagittal, coronal, and 3D images based on the
cross-sectional image, which was the original CT
image.

3-1-2 Create external data of 3D finite element
model from bone data

Based on the contour extracted data from the

CT image, the outer shape of the 3D finite element
model was generated from the region of interest.
Based on this outer shape, the overall bone shape
was confirmed and corrected, and the tibial bone
axis, which was the reference for the load direc-
tion, was set.

3-1-3 Create a 3D finite element model by di-
viding the mesh from the external shape
data

Inside the 3D finite element model, a regular tet-

rahedron solid element (side length 1.0-2.0 mm)
that can be modeled with a smaller number than
regular hexahedron elements was used to model

the curved surface. A triangular shell element
(side length 1.0-2.0 mm, thickness 0.3 mm ')
was used for the material surface of the patella. Be-
cause the patella has line elements connected to
each other, it was used to stabilize the calculation
accuracy so that the line elements do not concen-
trate at one point and cause deformation or de-
struction of the material surface.

3-1-4 Create cartilage, ligaments, and meniscus
other than bone

Bone information obtained from CT images has

a high CT value and is easy to recognize, but it is
difficult to extract contours in soft tissues because
the difference in CT values is small. Therefore, us-
ing 3D modeling software (Metasequoia Ver. 4.7.3;
Tetraface, Inc., Tokyo, Japan), the anterior cruciate
ligament, posterior cruciate ligament, medial col-
lateral ligament, lateral collateral ligament, menis-
cus, and femoral cartilage of the knee joint were
used, and the tibial cartilage and patellar cartilage
were created. After acquiring CT data of the actual-
ly edible pigs used, the meniscus was dissected to
match the size, shape, and thickness of the pig,
and the model was created after looking directly at
the sample (Figure 1).

3-1-5 Create a ligament model using truss ele-
ments

The truss element can be set with a material that

has high resistance to tension and low resistance
to compression. The CT-FEM of the knee joint is
useful for modeling ligaments because it can avoid
the drag generated during compression. The truss
elements were placed on the anterior cruciate liga-
ment, posterior cruciate ligament, medial collateral
ligament, lateral collateral ligament, patellar ten-
don, and quadriceps femoris.

3-1-6  Give material measurement to each ele-
ment based on the selected material prop-
erty conversion formula

The CT value (Hounsfield Unit, HU) is propor-

tional to the density of the substance, p. In this
software, the following formula was used accord-
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Fig. 1 Image of the meniscus of the right knee of

a pig with osteoarthritis
The size and shape are created using 3D modeling soft-
ware with reference to the actual meniscus.

1213 The values a and b in

ing to previous studies
the formula were determined using the calibration

phantom of the CT value.
plg/cm®]1=(CT valuexa)+b @

e Estimating the longitudinal elastic modulus

(Young's modulus)

Young's modulus E (MPa) is a material-specific
constant. For the empirical formula, those of
Keyak, Carter, Keller, etc. are generally used. The
Young's modulus of this study was obtained from

12 as a formula for bone

Keyak's empirical formula
density. It quantifies the relationship between ten-
sile stress o and axial strain € in the linear elastic

region of bone.

EMPal=" @
¢ Poisson's ratio estimation

Poisson's ratio: v is defined as the ratio of the
strain generated in the direction perpendicular to
the stress and the strain generated in the stress di-
rection when stress is applied to the object within
the elastic limit. Similar to Young's modulus, it is a
constant inherent in the material within the elastic

Table 1 Physical property values of each material

Young's modulus

part (MPa) Poisson's ratio
femur, tibia, fibula, patella heterogeneity 0.4
cartilage (cartilage of
tibiofibular joint) 20 (100) 04
meniscus 20 0.4
ligaments, tendons 0.1 0.4

limit. In previous studies, the Poisson's ratio of
bone (0.4) is often used *'”. Here, ¢, is the longi-
tudinal elastic strain, and &, is the transverse elastic
strain.

ve-2t ®

e Physical properties of biomaterials

Table 1 shows the physical property values of
each material used in this study. The Young's mod-
ulus of bone is calculated directly by experiments,
but it is estimated from the relational expression
between scalars in other parts where direct mea-
surement is not possible.

3-1-7 Set the direction and magnitude of exter-
nal force and the part where the load is
applied (constraint condition, load condi-
tion)

The surface of the proximal femur, distal tibia,
and distal fibula of the lower leg were completely
constrained in the finite element model of the knee
joint. The standard of the load condition was about
81 kg, referring to a previous paper'”, and 400 N
was divided into the left and right legs.

3-1-8 Analysis processing of each element
based on analysis methods (static condi-
tions, linear analysis, etc.)

This study was conducted by static analysis,
which was regarded as a temporary phase at the
time of standing up. Furthermore, a linear analysis
was performed in which the applied load was pro-
portional to the amount of deformation and the
shape of deformation.

3-119 Evaluation of strain distribution, stress
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Fig. 2 Knee joint dynamic model at stand-up proposed by Albert H.

Buestein et al.

This model considers static balance with reference to the dynamic model
proposed by Burstein, A H, Wright, T M. Calculation is possible without us-

ing dedicated musculoskeletal software.

distribution, fracture load, and bone
strength
The equivalent stress (N / mm?) was examined
for the force applied to the tibial cartilage surface
of the knee joint and the tibial surface below the
tibial cartilage when standing from the seated
state. The equivalent stress is a scalar value ob-
tained by converting the stress tensor value in the
multiaxial stress state into the stress in the uniaxial
tensile state. It only considers the magnitude with-
out considering the direction of the stress.
3-2 Calculation of load applied to knee joint
when standing from sitting position
The load applied to the knee joint was calculated
assuming that the person would stand up from sit-
ting on a chair. The knee joint model at the time of

standing was proposed by Albert H. Buestein et
al.’®. This is shown in Figure 2. There is also a
report' that the main muscle used when standing
up from the sitting position is the quadriceps femo-
ris'¥, and in this standing model, it is the only
muscle involved in bending and stretching the
knee. The muscles of the body are not taken into
consideration. The lower leg is regarded as a rigid
body and is connected to the femur by the knee
joint. The distance (L) between the center of rota-
tion of the knee joint and the point of action of the
patellar ligament and the floor reaction force on
the tibial axis action line was actually measured to
be 194 mm, and the angle between the floor reac-
tion force (R) and the tibial axis (61) was 20°. A
load of 400 N was applied from anterior to posteri-
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or, and a load condition of forced displacement of
3 mm (726 N) was set such that the angle (62)
formed by the patellar ligament and the tibial axis
was pulled at 10°. In this model, each force is as-
sumed to be in the XY plane. The joint reaction
force was J. The following equation holds from the
balance of forces and moments in each direction in
arigid body: Here, Rx and Ry are the x component
and the y component of the floor reaction force R,

respectively.
Rx =|R|xsin 20° =136(N) @
Ry =|RIx c0s20° = 376(N) ®
Px=Lxcos10° 126(N) ®
Py =Lxsin10° 34(N) @
Jx=Rx+Px
=0.94x+Lx(0.34x)(1/ tan61)
=1147(N)
Jy=Ry-Py=0(N) ©)
P=P1/sin61
=L x(0.34x)x(1/ tan61)
=726(N)
62=tan-1(J1/J2)=0° a
J=J1x1/sin62=1103(N) 2

3-3 Display of calculation result

This time, the von Mises equivalent stress used
to determine the plastic state was used. The
method of calculating the equivalent stress is
shown in equation @3 . The yield stress value is the
stress value at which plasticity starts, and the com-
pressive stress strength ratio is the ratio leading to
compressive fracture.

Equivalent stress = (yield stress value X
compressive stress strength
ratio) /100(%)
®

IV Results

The equivalent stress on the tibial cartilage sur-
face and the subchondral tibial surface with 400 N
as the floor reaction force is shown in Figure 3 (a),
(b).

Blue indicates the minimum stress and red indi-
cates the maximum stress of 0.3 MPa. On the tibial
cartilage surface, stress is concentrated on the me-
niscus and rough surface regardless of whether it
is medial or lateral. The subchondral tibial surface
has lower stress than the cartilage surface and is
distributed to the periphery.

Figure 4 shows the equivalent stresses on the
tibial and subchondral tibial surfaces when the
Young's modulus of the meniscus was changed to
2 MPa, 20 MPa, and 200 MPa. The stress on the
tibia was concentrated anteriorly. The greater the
Young's modulus, the more extensive the stress on
the tibia. In particular, the stress behind the medial
meniscus was emphasized. The subchondral tibial
surface was not as distinct as the cartilage surface.
Figure 5 shows the equivalent stress on the tibial
and subchondral tibial surfaces when the coeffi-
cient of friction between the femoral cartilage, tibi-
al cartilage, and meniscus is changed to 0.01, 0.1,
and 0.5, respectively. The stress on the tibia was
concentrated anteriorly as well as the Young's
modulus. The larger the coefficient of friction, the
wider the stress applied around the meniscus. The
subchondral tibial surface was not as distinct as
the cartilage surface.

V Discussion

Mechanical Finder is software that can estimate
material properties from CT values. Therefore, cal-
culation prediction that reflects individual bone
density can be performed. However, for soft tis-
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medial lateral

(MPa)

Fig. 3 The equivalent stress on the tibial cartilage surface (a) and the subchon-

dral tibial surface (b) with 400 N as the floor reaction force is shown.
Blue indicates the minimum stress, and red indicates the maximum stress. On the tibial
cartilage surface, stress is concentrated on the meniscus and rough surface regardless of
whether it is medial or lateral. The subchondral tibial surface has more stress distribution
than the cartilage surface.

medial

Tibial cartilage surface (a) 2 20 200

Subchondral tibial surface (b) 2 ‘ 20 ‘ 200 (\ipa)

Fig. 4 Equivalent stress when Young's modulus is changed to 2 MPa,
20 MPa, 200 MPa.

The stress on the tibial and subchondral tibial surfaces is concentrated anteriorly. The

stress spreads widely on the cartilage surface as the Young's modulus is increased. In

particular, the stress behind the medial meniscus shows a high value. The subchon-

dral tibial surface is not as distinct as the cartilage surface.

sues such as the meniscus and articular cartilage, age cannot be obtained by CT. For accurate soft tis-
3D modeling software is used because a clear im- sue modeling, the shape is based on the MRI im-
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Tibial cartilage surface (a)

0.01 0.1 0.5

Subchondral tibial surface (b)  0.01

0.1 0.5

Fig. 5 Equivalent stress when the coefficient of friction is changed to

0.01, 0.1, 0.5.

The stress on the tibial and subchondral tibial surfaces is concentrated anteriorly.

On the cartilage surface, the larger the coefficient of friction, the wider the stress

spread around the meniscus. The subchondral tibial surface is not as distinct as

the cartilage surface.

age. Modeling may be required. In this calculation,
we assumed a static balance and set the model so
that it could be calculated easily and how to display
the calculation results could be easily explained.
However, to perform an accurate FEM, it is neces-
sary to introduce not only FEM modeling software,
but also musculoskeletal modeling software for set-
ting the muscle tone state, which is complicated.
We focused on the Young's modulus and friction
coefficient of the meniscus in the calculation re-
sults based on the modeling. The larger the
Young's modulus, the more difficult it is to deform,
and it generally indicates a hard substance. The
meniscus is said to contribute not only to shock re-
lief but also to joint stability?”, and it is thought
that the elasticity of the meniscus decreases as
knee osteoarthritis (Knee OA) progresses. From
this result as well, increasing the Young's modulus
increased the stress over a wide area of the tibial

cartilage. In particular, the floor reaction force is
applied at an angle of 20° from the front, and it is
considered that the stress toward the rear could
not be dispersed and concentrated owing to the
hardening of the meniscus. The smaller the coeffi-
cient of friction, the more slippery it is, and the
larger the coefficient of friction, the less slippery it
is. That is, the shear stress increases. The coeffi-
cient of friction between the cartilage of the normal
knee is a very small value of approximately 0.1,
and there is less shear friction as it is slippery ..
The higher the coefficient of friction, the wider the
stress spread in the tibial cartilage. However, un-
like when Young's modulus was changed, stress
was generated around the meniscus rather than
posterior to the tibia. It is considered that this is
because the smoothness of the surface is changed
while keeping the hardness as it is, and when the
elasticity exists, the stress is not biased to one part
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and is dispersed. The subchondral tibial surface is
also stressed on the entire rough surface of the tib-
ia, and it is considered that there was little differ-
ence in the stress on the bone even if the friction
coefficient changed because the stress was ab-
sorbed and dispersed in the tibial cartilage. De-
creased elasticity of the meniscus may increase
stress on the articular surface and contribute to
the progression of knee OA. CT-FEM can adjust
the coefficient of friction of the cartilage surface
and Young's modulus of the meniscus and can cal-
culate and predict the stress distribution associated
with changes in knee function.

In conclusion, in this study, a bone shape model
was constructed using the knee joint of a wild pig.
Using the material properties centered on the bone
information obtained from the CT image, the mod-
el was set assuming a static balance so that it could
be performed easily, and the calculation result dis-
play method was explained. Furthermore, the
equivalent stresses on the tibial and subchondral
tibial surfaces of the knee joint when standing up
were measured and examined. We demonstrated
that the model is close to clinical practice, such as
increasing the stress on the cartilage surface by in-
creasing the longitudinal elastic modulus and fric-
tion coefficient of the meniscus.
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Abstract :

X# CT W5 % Fiv> 72 3R ICH Wi {5 C DA R (CT-FEM) & H\ T AE12x 3 % i
& DR 2 3 5 B IR OSED 5N TV 5o IRBIEIHEEIZ BT b Dl 5
CT-FEM (F1T b T\ 7225, KR THVE 2 CBIEITR 2 & F 2 WBT B FECTh o 72, Fka
3. BIETZ & ORI 2 W TR 2 2000 E TV % 2% |2 FEM % 175 72, 1EH§7% FEM
AT SN, R IEME R E T VREES AT R Ch Lo G0 W Als & %%
L 72 IEFIERE O € T UVEOFINRE BOETEIZOWTIHF L. LH LAV IIZBIT 5
WRBEFET 127 T IZAE L C. 2B Young's modulus, FEIELR % 2L & €72 E 0 5
W3 & PR ERENDOHLIST) 2 RET L7z RS, v rfRbicEes Ra{TsL,
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Key words : finite element; knee joint; equivalent stress; Young's modulus; friction
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Abstract :
Regarding midwifery care for the progress of labor during epidural anesthesia delivery, we
examined the Western literature in which epidural anesthesia delivery is the mainstream
method of delivery. As a result, 3 control studies on walking in the 1st period, 4 control
studies on posture in the 1st period, 3 control studies on posture in the 2nd period, and 1
control study during the period of effort in the 2nd period. 19 control studies including 11
were extracted, 1 questionnaire survey, 1 case report, and 6 Cochrane systematic reviews.
As midwifery care for epidural anesthesia delivery, which is at risk of prolonged delivery,
there was a study on how to improve the position of the mother using walking and peanut
balls, and when to start her efforts. Since the intention of the mother and the block state of
the motor nerve and sensory nerve by the anesthetic affect the walking and the ingenuity of
the body position, it is important to ensure the safety while observing the influence of the
anesthetic.
Furthermore, regarding the start time of the second phase of effort, it is necessary to show
the basis and index of the start time of effort other than the sense of physiological effort.
Key words : Epidural anesthesia delivery, Delivery progress, Midwifery care, Western
literature
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If the content of the submitted manuscript re-
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and date of approval of the approved Ethics
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first author belongs (approval number 999)"
"... Approved by the Ethics Review Board of
University A (Approval No. 999)"
If financial support such as research funding,
sample provision, or convenience provision is
received from a company or organization
when carrying out the research or writing a
treatise, it must be stated in the acknowledg-
ments.
At the time of submission, all authors should
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Care, and Welfare """ at the time of submission,
and "COI self-report at the time of submission.
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Dates should be indicated using the Western
calendar. Words, names and names of places
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