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ABSTRACT

In clinical psychology, various techniques are used to improve the mental state of sub-
jects.In clinical psychology, there are areas for each technique, and problem-solving
cases have been reported for each area. There are various approaches to solving the
same problem. Some of these elements are common and some are different. How-
ever, because they have been reported separately, knowledge sharing beyond each
domain has not been carried out. In recent years, ontologies related to clinical psy-
chology have been developed. Clinical medicine ontology CONAND (Clinical Ontology
in Anatomaical Structure and Disease) and The Behavior Change Intervention Ontol-
ogy (BCIO) are ontologies related to medicine and behavioral change. These are very
useful for searching clinical medicine and methods for behavior modification. How-
ever, it is not possible to retrieve the specific contents of actual problem solving in
clinical psychology. In order to solve these problems, it is first necessary to extract
knowledge from clinical psychology cases and clarify their relationships. So far, we
have extracted and structured knowledge from several case studies and the practice
of one psychotherapy technique, and by conducting workshops based on this knowl-
edge, we have elaborated the structured knowledge and formalized tacit knowledge
that can be verbalized. I have made knowledge and arranged it in the structure. By
structuring the knowledge and actions taken to solve the problem in a goal-oriented
manner, we clarified the relationship between the procedure to achieve the goal and
the practice action to clear each stage. Through these activities, clinical psychologists
were able to realize the meaning of actions in the activities and practice methods that
they had unconsciously performed so far, and to acquire metacognition in practice.
Next, we extracted important words from this knowledge and created an ontology
based on them. By having this ontology scrutinized, we would like to connect it to
existing ontologies related to clinical psychology, such as CONAND and BCIO. Our
ultimate goal is to make it possible to retrieve structured knowledge that visualizes
how problems were solved in cases from the system. There are various techniques in
clinical psychology. At present, it largely depends on the ability and intuition of clinical
psychologists to determine which technique is better for solving the problem. In the
future, we would like to develop AI that can propose more appropriate methods by
incorporating various information into this system.
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INTRODUCTION

What Is Clinical Knowledge?

There is a concept of “clinical knowledge” as knowledge that contributes to
clinical practice required of experts in the fields of psychology and educa-
tion (Nakamura, 1992). Nonaka et al. (1996) defined “tacit knowledge”
as “subjective personal knowledge, and empirical physical knowledge, or
clinical knowledge (practical knowledge)”. In addition, “theoretical knowl-
edge, which is objective rational knowledge,” is cited as “explicit knowledge,”
which is in opposition to this. According to Nonaka et al., “tacit knowledge”
has two aspects: a technical aspect (know-how, etc.) and a cognitive aspect
(mental model, thoughts, etc.) On the other hand, the cognitive side is the
foundation that supports the technical side, but it is generally easier to con-
vey the technical side, and the cognitive side is often overlooked. In clinical
psychological treatment, experts use their own knowledge as “explicit knowl-
edge”and “tacit knowledge” in the “actions”of treatment in order to provide
problem-solving care.

Knowledge in Clinical Psychological Treatment

In clinical psychological treatment, experts use their own knowledge as
“explicit knowledge” and “tacit knowledge” in the “actions” of treatment
in order to provide problem-solving care. In clinical practice, including the
field of elderly dementia, experts in various fields (medicine, nursing, phar-
macy, physical therapy, occupational therapy, nursing care, etc.) use their
knowledge in a formal way to solve problems. In recent years, interdisci-
plinary collaboration has been actively practiced in clinical settings. Whether
or not this has an effect on the subject in a certain way has not yet been
expressed in a fixed form. It is effective to clarify the procedure and purpose
of the action (Oshiyama, 2019). By structuring clinical knowledge, including
explicit knowledge and tacit knowledge, relationships between knowledge
that were not visible until then become clear. It is useful for planning and
reviewing clinical interventions (coping methods).

Problems of Clinical Protocol

Mayer (1985)divides knowledge whose written content mainly explains con-
cepts, facts, and mechanisms into declarative knowledge, and knowledge
whose text explains operating methods and procedures as procedural knowl-
edge. The former corresponds to scientific papers and editorial texts, and the
latter corresponds to manual texts. The protocol for “cognitive behavioral
therapy” expresses declarative knowledge and procedural knowledge, which
are the “knowledge” used in clinical practice using “cognitive behavioral
therapy.” Generally, clinical knowledge is published in books or disclosed
in the form of case studies. From them, the clinician learns knowledge “for-
mally.”However, there are cases where the care procedure changes according
to the change of the care recipient that occurs in front of us. Therefore, it is
difficult to provide care corresponding to various contexts only by referring
to the protocol. Furthermore, some of the knowledge and know-how used in
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actual care situations is “tacit” and unique to individual professionals. If the
“formal” and “tacit” knowledge of such clinicians is comprehensively shared
in a format that is easy to understand and reuse, it is thought that the training
of new staff and the accuracy and speed of care will improve.

Application of Knowledge Expression Method

We focused on knowledge-based methods that link various types of infor-
mation and connect them semantically. Intervention procedures expressed in
the protocol and actions aimed at problem solving by clinicians are expressed
in a certain way using the “goal-oriented knowledge structuring incorporat-
ing procedures” proposed by Ijuin et al. (2022). By doing so, we visualized
the structure. Researchers with experience in structuring and research assis-
tants structured and described knowledge about common behaviors based
on protocols for care. This is a method called “knowledge expression” that
enables individuals to acquire specific knowledge. In addition,We aimed that
by extracting the “tacit knowledge” possessed by experienced psychologists
from the supervision and placing it in an appropriate position, we are able to
describe actions that include “tacit knowledge” for care. We aim to improve
interpretation, understanding and inference of knowledge for humans and
machines by adapting clinical explicit knowledge and “tacit knowledge” to
various contexts.

Oshiyama, in “Objective-oriented knowledge structuring of pro-
cesses aimed at expanding psychological support capabilities by AI”
[oshiyama2019], extracts actions in cases of psychological support as knowl-
edge and structures them in a goal-oriented manner to We have described the
process of achieving support goals. As a result, the purpose and relation-
ship of actions performed in support became clear. In addition, Oshiyama
et al., “Visualization of nursery teacher’s tacit knowledge using knowledge
structuring ∼ For efficient acquisition of childcare skills” [oshiyama], gave
a specific example of a goal for nursery teachers and asked, “What do
you need to do to achieve it? Do you want to do it?”, the knowledge
obtained by conducting a workshop in which the answer is found is struc-
tured in a goal-oriented manner, and the difference between the viewpoints
of experienced and new nursery teachers was clarified. In Ijuin et al. (2022),
in order to build a system that can acquire and share expert knowledge
(purpose of action, etc.), which is not sufficiently included in manual knowl-
edge sharing, the purpose of action in the work procedure is expressed.
By structuring and making proposals, we were able to reflect on multiple
tasks based on objectives and deepen common understanding. In addition,
Ijuin et al. advocated the usefulness of the process of externalizing tacit
knowledge, such as the acquisition of specific knowledge that had not been
sufficiently verbalized, and followed the method of knowledge expression
targeting nursing care sites. We report that we have adopted a method
of acquiring and building knowledge directly from caregivers in the field.
Subsequently, Oshiyama et al. (2023) proposed to share more useful clini-
cal knowledge by connecting concrete knowledge of clinical cases to meta
classification by ontology. From the above, it is thought that structuring
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knowledge makes actions including procedures for problem solving easier to
understand, brings various awareness to supporters, and deepens common
understanding.

Intermediate Ontology

In Oshiyama et al., “Visualization of nursery teacher’s tacit knowledge
using knowledge structuring ∼ For efficient acquisition of childcare skills”
(Oshiyama et al., 2023), we proposed constructing an ontology to structure
the knowledge of nursery teachers and connect the created knowledge with
higher-level ontology. This is because the definition of vocabulary becomes
clearer and it becomes possible to express without blurring. It is also thought
that the accuracy of the search system will improve. This time, we will
report on the creation of an “intermediate ontology” that connects structured
clinical knowledge to a higher-level ontology.

Figure 1: Image connected by intermediate ontology of human systems integration.

METHODS

Knowledge Structuring Method

We used a goal-oriented knowledge structuring method that incorporates
procedures with the aim of describing the actions to be performed along with
their rationale. By connecting the steps of actions described in each layer with
the relationship of purpose, we visualized the relationship between each step
(see Figure 2). Nishimura’s goal-oriented knowledge structuring (Nishimura
et al., 2013) is a method in which the action that is the goal that one ulti-
mately wants to achieve is listed at the top, and the actions to be taken to
achieve it are listed below. Basically, the goal is to achieve the above action.
By placing the actions necessary to do so below and connecting them with
lines, the relationship between each action is expressed in a goal-oriented
manner.
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Figure 2: Expression method of Nishimura’s goal-oriented knowledge structuring
[2013]. Actions connected by a horizontal line indicate that by performing both, the
action that is placed one above and connected is achieved. If there are branches, it
means that the above action can be achieved by performing either action. In addition,
when the horizontal line is an arrow (→), it represents the order of actions, and by this,
the procedure can be described.

Creating an Intermediate Ontology

Words (nouns) were extracted from the structured knowledge and defined as
an ontology.

CONSIDERATION AND CONCLISION

Result of Knowledge Structuring

Figure 3: Example of structured clinical knowledge results.
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We extracted and structured consciousness from data collected by clinical
experts (see Figure 3). For structuring, we used kNeXaR (Iino et al., 2018),
a system that supports knowledge structuring, to make structured data com-
puter readable. Long-term care methods (care knowledge based on dementia
classification method 4DAS and coping knowledge based on BPSD type) and
short-term care (care knowledge based on BPSD extracted from predictive
AI) are incorporated from Excel tables. It is structured in a purpose-oriented
manner.

Creating an Intermediate Ontology From the Knowledge Structuring

Figure 4: Creating an intermediate ontology from the knowledge structuring.

Each anecdotal knowledge statement has its own wording and each one is
specific. There are some parts that cannot be described using ontology alone.
It is necessary to present a problem-solving method based on knowledge
structuring (visualization) of cases. First, we visualize clinical problem-
solving methods based on certain rules. Visualization provides a clear path
to problem solving. To make the unique clinical knowledge created search-
able, we extract words from the created structured knowledge and create an
intermediate ontology from it. This allows us to organize clinically relevant
ontologies. Intermediate ontologies can be connected to existing higher-
level ontologies. Examples of higher-level ontologies include those related to
healthcare and behavior change, such as his CONAND (Clinical Ontology in
Anatomy and Disease) (T. Imai et al., 2009) and Behavior Change Interven-
tion Ontology (BCIO) (Michie S et al., 2019). These are extremely useful in
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clinical medicine and in the search for behavior change methods. This links
the visualized problem-solving instance and the higher-level ontology and
makes it searchable.
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