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To become a competent healthcare professional, it is necessary to learn basic knowledge; skills;

and attitudes in school, apply them to clinical practice settings, reinforce learning through

various experiences, and acquire the ability to handle any situation. These skills can be attained

through quality and practical work experience. Therefore, adequate clinical practice is crucial.

However, various issues faced by educators during clinical training have been highlighted. This

study aimed to focus on teaching methods and explore how to teach students more effectively

and efficiently based on the cognitive apprenticeship model. The use of cognitive

apprenticeships in clinical practice has the potential to teach the requisite medical skills to

physical and occupational therapists.

1. Introduction

The Central Council for Education in Japan
defines vocational education as training to develop
the knowledge, skills, abilities, and attitudes
necessary to engage in a specific occupation and
states that the development of specialized
knowledge and skills cannot be achieved solely
through school education. However, it is crucial to
consider the characteristics of education from the
perspective of lifelong learning !’ . In other words,
basic knowledge, skills, and attitudes should be
learned at medical school and subsequently applied

to clinical practice education, facilitating learners

to deepen their knowledge through wvarious
experiences and acquire the ability to deal with
any situation. The Central Council for Education
recommends “basic and fundamental knowledge
and skills, basic and general abilities, logical
thinking and creativity, motivation, attitude, and
sense of values, and specialized knowledge and
skills” as the skills necessary for a smooth
transition from school to work!’ . It is also
important for physical and occupational therapist
educators to develop human resources with these
abilities.

The Japan Physical Therapists Association states
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that the goal of clinical practice in physical
therapy education is to understand patients as a
medical professional through clinical experience
and cultivate the required qualities and skills?’ .
Furthermore, it asserts that clinical training must
develop the students’ knowledge, techniques, skills,
and attitudes learned at medical schools through
occupational therapy experience at a clinical
training facility®’ . Clinical training education aims
to improve the proficiency of healthcare pro-
fessionals through participation in actual clinical
settings and various experiences based on the
knowledge gained at medical school.

In addition, it is essential to obtain relevant
practical work experience to acquire these skills.
Therefore, training in clinical practice is im-
portant.

However, various issues have been identified in
clinical training education for physical and
occupational therapists, and the Japan Physical
Therapy Association and Japan Occupational
Therapy Association are making efforts to
address these concerns. This study examines the
challenges facing clinical practice, especially the
issues pertaining to teaching methods. In addition,
it explores ways to teach students more effec-

tively and efficiently based on educational theory.

2. Issues in Practice Instruction Methods

Regarding the teaching methods in clinical
practice, the lack of theoretical knowledge,
insufficient pedagogical basis, and reliance on
empirical knowledge have been identified as
key issues in the educational approach. The
shortage of training facilities owing to a rapid
increase in the number of students has

become a serious concern, and therapists who
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have no experience in conducting clinical
training or are reluctant to do so are
becoming instructors. Therefore, no basis for
the philosophy and methods of clinical
education exists, and Inevitably, instructors
tend to inherit the clinical training methods
they learned as trainees. In addition to the
problems of conventional clinical training, the
desk-work type of environment is viewed as
an issue. An instructor shared that, “Although
certain aspects can only be experienced in
clinical training, spending considerable time
merely in observation and getting over-
whelmed by reports on cognitive tasks is a
serious challenge.”

In response to these difficulties, certain
instructors use the same methods they
learned as students; they are not confident
about the appropriateness of their teaching
methods. In other words, young instructors
tend to follow previous training methods due
to their inexperience in teaching practice,
lack of opportunities to learn pedagogy, and
the current situation where practical training
is not conducted. This is due to the cur-
riculum's emphasis on reports and daily
assignments, suggesting that education in
clinical practice is not being effectively
conducted.

In practical training education, Isoroku
Yamamoto's quote, “Show them, tell them, let
them try, and praise them, or they will not
move,” is a model that instructors are
encouraged to follow. If we translate this into
guidance during practical training, the
supervisor first sets an example by per-

forming the technique, verbally explaining it
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to the students, and then asking the students
to perform it. Finally, acknowledging the
students ensures that they gain confidence
and act proactively. Cognitive apprenticeship
1s an educational theory used as a reference
for training instruction. It is a form of
learning in which students acquire the
problem-solving ability of a skilled person
through discussions and work roles (experi-
ence) under guidance and supervision, exem-
plifying the knowledge embedded in the
situation and working on metacognition to
externalize the learner’s internal processes®’
This educational theory is widely used in
clinical practice education. The following
section provides an overview of cognitive
apprenticeship and the key points for its use

in practice education.

3. What is Cognitive Apprenticeship?

This concept, proposed by Collins et al. in
1989°’, models the learning process in which
apprentices learn skills from their masters,
similar to the manner in which craftsmen
pass on their knowledge and skills. In tra-
ditional apprenticeships, various tasks are
generated in response to the demands of the
job whereas In cognitive apprenticeships,
tasks are created for learners in response to
the learning demands. Saijyo revealed that it
1s important for apprenticeship instructors to
Incorporate the six perspectives of “modeling,
coaching, scaffolding, clarification, reflection,
and exploration” to provide apprenticeship
education using the cognitive apprenticeship
model*’. To implement instruction using

cognitive apprenticeship, learners should

experience the six processes In sequence to
integrate their knowledge. They must imitate
not only the skills and behaviors but also the
cognitive ability of the skilled person.
Furthermore, it is important for practical
training instructors to verbalize the In-
structions that tend to become tacit knowl-
edge to enhance learners’ practical skills. The
final goal is for students to become inde-
pendent of their instructors. It is important to
employ this educational theory to develop
human resources that can autonomously
1dentify issues, think, and act in any situation
or circumstances. The methodology for
utilizing cognitive apprenticeship in clinical
practice education is presented in the follow-

ing section.

4. Teaching Methods in Practice Instruction
Situations

We present a comprehensive instructional
method utilizing cognitive apprenticeship in
physical and occupational therapists’ practice
education based on a six-step process.

First, as preliminary preparation for the clinical
practice setting, the instructor informs the
student about the patient and shares their
medical history. Patient information, examination
results, diagnosis, and treatment details are
discussed. Here, the instructor does not provide
all the information but rather focuses on the key
details and provides and shares the information
necessary for the examination, diagnosis, and

treatment.

1) “Modeling”: The student is the observer,

and the instructor performs and demonstrates
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the patient care technique (example). However,
merely showing the students the technique does
not compel them to think, “Where should I look?
What should I look for?” This reduces the
effectiveness of this step by half and does not
lead to the next stage of coaching. It is
necessary to demonstrate the technique to the
students while providing suitable explanations.
Specifically, the following points should be
communicated to the students during the
observation: “what is the purpose,” “how 1is it
done,” and “what is being done” as well as “where
does the therapist stand,” “how to talk to the
patient,” and “how to hold the limbs.”

2) “Coaching”: After having the students
observe on numerous occasions, the instructor
checks that they understand the patient’s
diagnosis, risks, and methods before moving on
to coaching. The main aspect of this stage is that
students should be asked to imitate the
technique immediately after they observe it. In
other words, after the instructor has provided
explanations and key information during the
observation and the students have understood
them, the students should emulate the technique
when they have a clear idea of the diagnosis.
The instructor must provide immediate feedback
and guidance. For example, the instructor can
give advice and share small tips through
technical instruction at this stage. In addition,
they should offer not only verbal guidance but
also hands-on training.

3) “Scaffolding” (fading): This stage occurs
when the students gradually become competent
to perform the technique during coaching. In this
phase, the student takes the initiative to perform

the activity, and the instructor observes them.
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Scaffolding is provided only when a student is
unable to execute the tasks. When the student
has gained adequate competency, the support is
gradually reduced (fading). It is important to
gauge the amount of assistance that should be
provided. The instructor’s discretion is vital
because they must carefully judge the tasks that
the student can independently perform and the
ones they can execute with the instructor’s help
and understand that it is not necessary to
provide guidance at all times.

4) “Articulation”: In this phase, students
verbalize the skills and thought processes they
have engaged with to further consolidate their
learning through their experiences. In practice,
this can be accomplished through the instructor’s
feedback or by making notes to determine the
extent to which the student understands the
tasks that have been completed.

5) “Reflection”: Observing the instructor’s
technique, imitating it, receiving advice and
guidance, and completing the task may help
improve the learning experience. However, it
may not be possible to extend the learning
process through this approach. Therefore,
learning can be reinforced and developed by
students’self-reflection on the actual per-
formance, such as“which part was done
well,” “which part needs improvement,” and “the
suitable action for improvement.” Instructors
should encourage students to reflect on their
performance by providing feedback or using a
reflection sheet.

6 ) “Exploration”: Once the students are able
to reflect on the task that they have completed
and connect it to the next step, it is necessary to

encourage them to apply their skills and thought
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processes to perform some other activity. In
other words, instructors should encourage
students to independently explore and solve
problems. Finally, they must increase the
number of tasks that can be independently
performed and gradually withdraw support.

In this manner, the instructor guides the
students in a progressive manner such that they
can learn the knowledge and skills they need to
acquire through experience and discover and
solve problems. As the number of activities that
the students can perform increases, they will be

able to independently take action.

5. CONCLUSION

This report discusses cognitive apprenticeship,
which is an educational theory of teaching
methods in clinical practice. We believe that
cognitive apprenticeship is an effective teaching
method in clinical practice, particularly in
situations where students are learning medical
skills. Based on the authors’ experience as
teachers, practice supervisors are often
concerned about their students’ competencies,
understanding of the techniques, and whether
they are able to comprehend the purpose;
methods; and risks. Cognitive apprenticeship is
an effective teaching method in clinical practice.
It has the potential to address the challenges
facing practice supervisors. Shigehisa pointed out
that cognitive apprenticeship is a form of
learning that aids in developing cognitive,
metacognitive, and physical skills®’. It is hoped
that this educational theory will help resolve the

concerns of trainee supervisors.

[Reference]

1) Ministry of Education, Culture, Sports, Science and
Technology: https://www.mext.go.jp/component/b_
menu/shingi/toushin/icsFiles/afieldfile/2011/
02/01/1301878_1_1.pdf (January 31, 2011). (in
Japanese)

2) Japan Physical Therapy Association: Clinical Training
Education guide (5th edition). Tokyo, 2007, 7-8. (in
Japanese)

3) Japan Association of Occupational Therapists: Clinical
Training Education guide (4th edition) https://www.
jaot.or.jp/files/page/wp-content/uploads/2012/08/
rinshoujisshuVer.422203251.pdf (June 21, 2023). (in
Japanese)

4) Makoto Kikukawa and Takuya Saiki. Methods for
Effective Teaching and Meaningful Learning in
Medical Education II. Igakukyouiku, 44(4): 243-252,
2013. (in Japanese)

5) Collins A, Brown JS, Newman SE : Cognitive
Apprenticeship : Teaching the Crafts of Reading,
Writing, and Mathematics, Knowing, Learning,
and instruction : 453-494, 1989

6) Koji Shigehisa. Contemporary Significance of the
Theory of “Cognitive Apprenticeship” as a
Viewpoint for Reviving a Body in the Process of
Cognition. Tokyodaigaku Kyouikugakubu Kiyo, 32:
23-31, 1992. (in Japanese)



An Examination of the Significance of Combining Breathing and Movement in Mindfulness Training

An Examination of the Significance of Combining
Breathing and Movement in Mindfulness Training

Hiroko Suzuki

Depariment of Physical Therapy, Faculty of Health Sciences, Okayama Healthcare Professional University

Key word : mindfulness training, breathing, movement

1. Introduction

In today’ s society, where social structures are
rapidly evolving and values are diversifying,
people are exposed to stress for a prolonged
period, which can easily lead to the modulation of
brain regions vital for stress control and

autonomic nervous system disorders; thus, the

Abstract

In recent years, mindfulness training (MT) has gained interest globally in the fields of
medicine, education, and sports for stress coping and cognitive function training. Exercise-based
MT, such as yoga and Pilates, highlight on matching breathing and movement and paying
attention to physical sensations. However, which elements of breathing, attention, and
movement are involved in stress reduction and cognitive function improvement or whether the
synergistic effects of the combination of these elements are important remain unexplored. As
the number of people practicing yoga and Pilates is rapidly increasing due to the recent boom
in health, we surmise that examining the significance of combining breathing and movement
and clarifying the physiological mechanisms of MT will contribute to the application and
development of safer and more effective practices for health promotion, stress reduction, and

performance improvement.

and relaxation. Among these, mindfulness training
(MT), which focuses on breathing and highlights
specific parts of the body to foster physical and
mental transformation through awareness of
bodily sensations, has attracted attention owing to
its efficacy in alleviating chronic pain, improving

anxiety disorders and depression, and reducing

number of individuals suffering from anxiety
disorders, depression, and various physical
symptoms is rapidly increasing.!’ Many stress
management methods have been proposed to
activate the restorative functions of the body and

mind by actively inducing a state of concentration

stress.?’

Mindfulness is defined as “being intentionally
aware of the experience of the present moment
and to simply watch (be aware) without evaluation
or judgment, in a state of non-attachment.” *’ The

training to realize this manner of mindfulness and
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way of life of “facing oneself at each moment” is
referred to as MT, which includes meditation,

yoga, and various martial arts and art forms.

2. Mind-body effectiveness in mindfulness
research

The Mindfulness-Based Stress Reduction
method, which is also a precursor to MT,
“consists of an 8week formalized program
that includes breath monitoring, quiet
meditation, body scans, yoga meditation, and
walking meditation.”®’ Their effectiveness has
been widely reported.

MT is a form of cognitive function training
that alters brain structure and normalizes
autonomic nervous system function by
changing body perception, attentional control,
emotional regulation, and self-view.?
Practicing MT with attention to breathing is
believed to harness adjustments and
neuroplastic changes in brain networks
specialized for interoceptive processing,
including increases in the volume of the
insular cortex, a cortical center for inter-
oceptive sensation related to the perception
of bodily sensations®’; the dorsolateral pre-
frontal cortex, which is involved in selective
and sustained attention and metacognition®’;
the dorsolateral prefrontal cortex, which is
involved in selective and sustained attention
and metacognition; the orbitofrontal cortex,
which is involved in evaluation and response
inhibition; and the anterior cingulate gyrus,
which is involved in stimulus detection and
emotion regulation.

Conversely, the activity of the amygdala,

which is involved in negative emotions such

/5«'/:;
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as fear and anxiety, is reduced,”’ suggesting
that the prefrontal cortex is involved in top-
down attentional control over the amygdala.*’
The same brain regions in the prefrontal
cortex were interestingly found to be activ-
ated during exercise with attention to the
body.®’ Thus, it can be inferred that atten-
tional control is crucial for stress reduction
by MT, which increases mindfulness traits,
reduces negative ruminative thoughts, impro-
ves symptoms such as anxiety and depre-

ssion, and improves cognitive functions.

3. Investigation of the significance of combi-
ning breathing and movement in MT

In MT, meditative practices involving move-
ment are considered mindful movement.?’
Yoga and Pilates fall into this category, and
they share the common characteristics of
matching breathing and movement and direc-
ting attention to bodily sensations. Hence, MT
combines elements such as breathing, atten-
tion, and movement; however, whether each
of these elements is involved in stress reduc-
tion and Improvement of cognitive functions
or whether they are brought about by the
synergistic effects of their combination has
not been clarified in previous studies.

Schmalzl et al. suggested that compared to
seated meditation, movement-based MT,
which combines rich elements of movement,
breathing, and attention, increases intero-
ceptive and proprioceptive sensory infor-
mation related to breathing and movement,
facilitates bodily sensation awareness, allows
attention regulation and metacognition

without requiring mastery of advanced



An Examination of the Significance of Combining Breathing and Movement in Mindfulness Training

techniques In meditation, and may have a
marked effect on autonomic nervous system
regulation, emotion, and cognitive control’” In
fact, a group that synchronized rhythmic
breathing and muscle contractions consi-
derably increased parasympathetic activity
under stress compared to a group that brea-
thed alone or performed muscle contrac-
tions."” Moreover, the flow state obtained by
the combination of breathing and muscle
contraction may positively affect arousal and
performance.’?

Therefore, it can be inferred that the sign-
ificance of combining breathing and move-
ment is to further enhance “awareness” and
“attention,” which are the foundation of mind-
fulness, and to play a role in working to bring
the body closer to its optimal autonomic state
and arousal level by increasing sensory infor-
mation and making it easier to accurately
grasp the physiological internal state occur-

ring in the body.

4. Conclusion

We elucidated the potential of MT as a clinical
intervention for several stress symptoms and as
a performance enhancer. Comments from people
such as experiencing a refreshed feeling and able
to think clearly after completing yoga or Pilates
may be related to the view that MT plays a
significant role in mental fatigue recovery and
improvement in attention and concentration.!¥
Although the number of articles related to MT
has been rapidly increasing in recent years, the
techniques utilized in these studies vary among
researchers, their views are not uniform, and

there is insufficient conclusive evidence to

support the effectiveness of exercise-based MT
in the mind and body.

As the number of individuals practicing yoga
and Pilates is rapidly increasing owing to the
recent health boom, MT is anticipated to further
develop and contribute to society as a safer and
more effective tool for health promotion, stress
reduction, and performance improvement. We
will continue to focus on exercise-based MT to
clarify the physiological mechanisms of
respiration, attention, and movement, or a
combination of these elements, and further

validate its efficacy.
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5 L A Mo R TR CKC &AM 1) D
ARl 2EAT V., RAMEER SR L7z (B2),

BT, RESAEHIRREZ A L2 b Ly
F 3V (Zebris Win FDM-T, Zebris Medical
GmbH) ZfiH LFHz4T>72 (B3)s PL Y F
SIVBATIE6 T FEAT L o IR D53 IR & L.
2 D30 % Bk < AT E L 72300 1 % FH
U720 BATHEEL, &WBRE DS LA AT e
FBHEETIT o 720

wrEt A AT 1X, IBM 4 @ SPSSver.29 % fii i
L. Iy ba— e v v AtDCSH O B
MHIEDH B tMEERITo 720 B, AHEAKEIZE%
& L7z

3) R
KR, AT RO R CKC He KRG
(1) EHRTHMETOHEE (£2) 2BV,

T ra— )VEEE D v AtDCSEICAEEETRED
SNiroiz,

4) %

T ARRRE T EEFERSIRETE &
W EEZ LN D IBEEPERG SN E IS 0
FERMEIRSESNE Z L TH Y P, tDCSIFHEE
BB OEREDER 20, FEEAEDWRE
DLEIREBICEEL 77 b RRREFEESED
RN E 2 5N b,

tDCSIZ & % 7 7 L RFRIZO W T, Villa-
Sanchez 59 1% gait speed. step length. stride
speed. stride length. stance time /%7 X — % —
& L dual-task cost DA Z#HE L TWwb, —77,
COWIFETIE Y v A tDCSHIZ T LEHT) L ER
TR 2 77 A DWMROEWRIRME AT HNT
B, MKIIDCSIZ L B T T v RR LTV R



] L LA B2

5 9%

xR2 HITHHNTA-4

#5175 20234

o hr— L (n=10)

2 LtDCSHEE (n=10)

) FERER 72 et EERAE P

Foot rotation (deg) Rt 10.61 = 7.01 10.33 =£ 6.26 0.673
Lt 8.40 + 8.40 8.70 =+ 7.43 0.528

Step width (cm) 7.70 =+ 2.67 6.90 * 3.35 0.053
Step length (cm) Rt 57.60 = 5.25 57.10 + 4.84 0.413
Lt 57.80 £ 5.43 57.30 £ 4.19 0.453

Step time(sec) Rt 0.54 =£ 0.04 0.53 = 0.04 0.496
Lt 0.54 =£ 0.05 0.54 = 0.04 0.859

Stnce phase(%) Rt 61.32 £ 1.58 61.45 £ 1.23 0.738
Lt 61.34 £ 1.58 61.17 £ 1.33 0.607

Load response (%) Rt 11.49 = 1.51 11.41 = 1.03 0.769
Lt 11.28 =+ 1.61 11.61 = 1.35 0.454

Single support (%) Rt 38.65 =+ 1.56 38.85 =+ 1.35 0.541
Lt 38.71 £ 1.60 38.53 =+ 1.21 0.643

Pre-swing (%) Rt 11.28 =+ 1.51 11.43 =+ 1.40 0.732
Lt 11.36 %= 1.50 11.21 £ 1.16 0.582

Swing phase (%) Rt 38.67 =+ 1.67 38.41 + 1.22 0.537
Lt 38.56 £ 1.64 38.60 = 1.18 0.896

Total Double support (%) 9277 + 3.09 23.00 =+ 2.22 0.739
Stride length(cm) 116.22 =+ 10.84 114.78 = 9.07 0.238
Stride time(sec) 1.07 £ 0.09 1.06 %= 0.08 0.305
Cadence(steps/min) 112.67 =£ 9.55 113.89 = 8.40 0.179
Velocity(km/h) 3.93 £ 0.53 3.91 £ 0.48 0.512
Gait line length(mm) Rt 154.00 =+ 24.51 152.33 =+ 26.24 0.736
Lt 154.56 =+ 22.30 150.89 =+ 19.31 0.400

Single support line(mm) Rt 96.67 + 17.15 95.11 =+ 14.53 0.469
Lt 99.89 =£ 19.15 101.56 = 14.92 0.682

Ant/post position(mm) 119.67 £ 16.22 119.22 =+ 16.02 0.724
Ant/post variability(mm) 3.67 =+ 0.71 4.11 =+ 1.17 0.272
Lateral symmetry(mm) -1.00 = 2.26 -1.40 =£ 4.70 0.771
Lateral variability(mm) 4.80 * 1.55 5.30 £ 2.31 0.299
p<0.05
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Placebo Effect of Sham Stimulation of
Transcranial Direct Current Stimulation on Lower
Extremity Function

Taketoshi Masukawa, RPT, MS?V
Shigeki Inoue, RPT, PhD?, Kenji Kawamura, MD, PhD?

1) Department of Physical Therapy, Okayama Healthcare Professional University
2) Graduate School of Health Sciences, Kibi International University

Key word : sham tDCS, the placebo effect, CKC, gait analysis

Abstract : The placebo effect of sham stimulation of transcranial direct current stimulation
(tDCS) on lower extremity function was examined in this stady. The subjects were 10 healthy
young males. The mean age of the subjects was 20.8 £ 0.8 years, and the mean height and
weight of the subjects were 1699 = 6.9 cm and 63.6 £ 7.8 kg, respectively.

Rhythmic isometric leg extension exercises were performed in the closed kinetic chain (CKC)
for 4 seconds with 4 seconds of rest at 10% of voluntary maximal contraction without fatigue
on the right lower limb of the control group and the sham tDCS group for 10 minutes.
Afterward, isometric lower extremity CKC extension muscle strength measurements and gait
analysis were performed on the right lower extremity. Statistical analysis was performed with
a corresponding t-test. The results showed no significant differences between the control and
sham tDCS groups in isometric lower extremity CKC maximum extension muscle strength of
the right limb and in results of each gait analysis. This study revealed no placebo effect of sham

stimulation of tDCS on lower extremity function.
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Abstract

Electrostimulation therapy has attracted attention as a convenient exercise therapy for

hemodialysis that may be an alternative for chronic hemodialysis patients unable to perform

exercise therapy (e.g. aerobic exercise) in daily clinical practice. However, the effectiveness of

electrical stimulation therapy has not yet been fully investigated and is not yet widespread in

daily clinical practice. In the future, the effectiveness of electrical stimulation therapy must be

demonstrated to establish evidence for new exercise therapies for patients undergoing chronic

hemodialysis.

Introduction

Exercise therapy in chronic hemodialysis patients
has been found to improve the risk factors for
vascular lesions, such as atherosclerosis [1],
hypertension [1], abnormal lipid metabolism [2], and
increased sympathetic nerve activity [3].
Furthermore, continuous exercise therapy
improves physical function [4] and life expectancy
by maintaining high physical activity [b]. A
minimum of thirty minutes of exercise therapy
per session, a total daily exercise time of at least
fifty minutes, an exercise frequency of three to
five times per week, and a duration of at least
three months are recommended [4, 5] Exercise
therapy is performed in an exercise facility or at
home; however, in recent years, an increasing

number of facilities have begun to use hemo-

dialysis time to provide aerobic exercise on an
ergometer that can be performed while the
patient is lying on the bed. However, these
exercise therapies often target patients with
relatively well-defined ADLs that are difficult for
elderly patients, wheelchair users, and patients
with walking disabilities, such as those who
underwent lower limb amputation. Electrical
stimulation of skeletal muscles has recently
attracted attention as an alternative to exercise
therapy in such patients. Many studies have
shown that the electrical stimulation of skeletal
muscle contraction can produce effects similar to
those of actual exercise therapy even if the patient
Is unable to move their body as desired. In this
issue, we present the use of electrical stimulation

therapy for patients undergoing chronic hemo-



fl LR REY: 55 9%

dialysis, including the approach used at the KKR

Takamatsu Hospital.

Electric stimulation therapy In practice

KKR Takamatsu Hospital introduced belt
electrode skeletal muscle electrical stimulation
(B-SES) therapy manufactured by HOMER ION
Laboratory Co., Ltd. (Fig. 1). Five belt electrodes
were used for the treatment: one belt electrode
for the lumbar region, and two large and two
small belt electrodes on each side (Fig. 2). The
procedure starts by soaking the belt electrodes
in water; the greater the amount of water, the
higher the current-carrying capacity. The
greater the amount of water, the higher the
current-carrying capacity. Consideration should
also be given to placing a bath towel on the bed.
The belt electrodes were directly wrapped
around the skin, thus some patients complained
of discomfort when using cold water. Therefore,
it is recommended that lukewarm water be used
whenever possible. The belt electrodes were
wound around the waist, just above the right and
left knee joints and the distal lower leg, and the

conductor connection cord was connected to the

Fig 1 : Belt electrode skeletal muscle electrical
stimulation (B-SES)

8517 20234

Fig 2 : Belt electrodes used in B-SES

belt electrodes. The belt was wrapped tightly

enough to prevent shifting.

Electrostimulation therapy treatment mode

The device has three settings: “METABO
mode,” “DISUSE SOFT mode,” and “LEG-
DISUSE mode,” which are classified as low,
medium, and high intensity, respectively. The
“METABO mode” is a substitute for aerobic
exercise, with a single contraction of the muscles
at 4 Hz to promote energy and glucose meta-
bolism. The “DISUSE SOFT mode” repeats a
pattern of muscle contraction for 3 s, followed by
a 2 s pause, with a series of contractions at 20
Hz. This mode was intended for strength
training. The “LEG-DISUSE mode” repeats a
pattern of muscle contractions at 20 Hz for 5 s,
followed by a 2 s pause. This mode has the
highest intensity among the three modes.

At KKR Takamatsu Hospital, different treat-
ment modes are used depending on the patient ‘s
condition, but most are set to “METABO mode”
or “DISUSE SOFT mode.” In patients with
reduced physical activity, the “LEG-DISUSE
mode” is not suitable because the intensity of the

load is too high.
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Fig 3 : Output adjustment dials for the thigh and
lower leg

Operating procedure for electrical stimulation
therapy

First, the treatment mode was selected. The
output adjustment knob of the bifurcation device
was set to 100% for the “Thigh” and 40-50% for
“Lower leg” (Fig. 3). The output was set to a
lower level so the intensity in the lower leg
would not be stronger than that in the thigh.
Each treatment mode had a warm-up time of
one min after the start of treatment, at which
point the final output intensity was set. First, the
appropriate intensity for each patient was

determined by turning the treatment output

Fig 4 : Treatment output adjustment dial

adjustment dial onto the device (Fig. 4). Next, the
intensity was fine-tuned using the left and right
“Thigh” and “Lower leg” output adjustment dials
on the bifurcation device for the thigh and then
the lower leg. When adjusting the output
intensity, muscle contraction was observed. The
intensity was also noted by assessing patient
complaints since abruptly increasing the output
may induce discomfort or pain due to the
electrical stimulation.

The duration of the treatment was set at
20 min per session in many studies. However, in
our clinic, treatment was conducted for a total of
40 min: 20 min at the start of hemodialysis
treatment and another 20 min 3 hours after the
start of treatment. Figure 5 illustrates electrical
stimulation therapy administered to a patient
undergoing hemodialysis (patient wears a

prosthetic leg due to right thigh amputation).

Warning signs of electrostimulation therapy

Patients undergoing electrical stimulation
therapy for the first time often report being
fearful. Therefore, the mechanism of therapy

must be explained to the patient until they are

Fig 5 : Treatment with electrical stimulation
therapy
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Fig 6 : Change in systolic blood pressure before
and after intervention

fully convinced before the start of treatment. It
1s recommended that the output intensity be set
low for the first few sessions to allow the patient
to become accustomed to the treatment and that
the intensity be increased gradually and
incrementally. Starting with the low-intensity
“METABO mode” as the treatment mode makes
the introduction easier. Electrical stimulation
therapy is contraindicated in patients with

pacemakers.

Treatment results on electrostimulation
therapy at KKR Takamatsu Hospital

The effectiveness of a month of electrosti-
mulation therapy was evaluated in 17 chronic
hemodialysis patients (age 624 = 168 years,
duration of dialysis 94 = 4.2 years). The

intervention period was one month, and

Fig 7 : Change in diastolic blood pressure before
and after intervention

electrostimulation therapy was administered
during hemodialysis thrice a week. Electrosti-
mulation therapy was conducted twenty minutes
after the start of hemodialysis and again three
hours later, for a total of forty minutes. The
treatment modes were “METABO” or “DISUSE
SOFT” modes. The intensity was not too strong
to avoid causing severe pain, and the stimulation
sites were the proximal and distal thighs and the
distal lower leg.

Systolic and diastolic blood pressures were
significantly lower during hemodialysis after
electrostimulation therapy than before (Fig. 6
and 7). Furthermore, changes in knee extension
strength and lower limb muscle mass at the
beginning and end of electrical stimulation
therapy showed a significant improvement of

approximately 20-30% in knee extension

Table 1. Change in knee extensor strength and lower limb muscle mass before and after intervention.

Before After Rate of change  p-value
n 17 17
Right knee extension strength (kgf) 158 =+ 34 19.2 + 4.1 21.5 0.025
Left knee extension strength (kgf) 139 + 5.2 184 + 3.6 32.4 0.033
Right lower limb muscle mass (kg) 4.2 + 1.3 43 = 1.6 3.3 0.853
Left lower limb muscle mass (kg) 40 + 1.6 42 + 21 4.2 0.211
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strength, although no significant differences in
lower limb muscle mass changes were observed
(Table 1). In general, many patients experience
reduced blood pressure during hemodialysis;
however, this study suggests that electrical
stimulation therapy can prevent blood pressure
reduction during hemodialysis and may improve
muscle function performance. Studies have
reported improvements in muscle strength,
exercise tolerance, dialysis efficiency, and quality

of life [6].

Summary

Currently, electrical stimulation therapy is not a
widespread treatment option for patients
undergoing chronic hemodialysis. However, it
may be a useful alternative for patients unable to
perform exercise therapy due to gait distur-
bances or exercise restrictions. In the future,
further effectiveness should be demonstrated.
Evidence should also be established regarding
electrical stimulation therapy as a standardized

treatment for renal rehabilitation.
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