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Toward Realizing a Vibrant Future Society
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An Overview of the Historical Development of Bioethics with Personal Clinical Insights
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Review
Development and Research Trends in Femtech:
Exploring Its Affinity with East Asian Medicine
Makiko SUGA
Femtech Endowed Course, Kansai University of Health Sciences
Abstract

Femtech is a concept coined in 2016 by Ida Tin, combining the words female and technology, and refers to
technologies that address women-specific health issues. This paper reviews the developmental phases of Femtech
in industry and academic research based on relevant literature and policy documents. The evolution of Femtech is
organized into three stages: Phase I (2013-2017), characterized by the emergence of menstrual tracking applications
and the introduction of the term “Femtech” ; Phase II (2018-2021), marked by the expansion of industry and
the establishment of institutional frameworks; and Phase IIT (from 2022 onward), featuring the rapid growth of
interdisciplinary research incorporating medicine, artificial intelligence, data science, and gender studies.

In recent years, Femtech research has increasingly extended beyond the management of specific diseases toward
approaches emphasizing disease prevention across the life course, the enhancement of well-being, and the self-
management of health. In particular, alleviating distressing symptoms associated with menstruation, pregnancy, and
menopause, as well as adopting evaluation frameworks based on PROs (Patient Reported Outcomes), has become a
focus of contemporary research. By examining these research trends, this paper explores the affinity and potential
connections between Femtech and East Asian medicine, which has traditionally emphasized preventive care and

changes in subjective bodily states.

Keywords : Femtech, East Asian Medicine, Healthcare Marketing, Well-being, PROs (Patient Reported Outcomes)
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Original

Effects of Thermal Fiber Pile-Knitted Leg Warmers on Hie (Cold Sensation)
in Women of Reproductive Age: A Randomized Controlled Trial

Shunji SAKAGUCHI", Ryuichi NISHINO?, Shigeyuki KANAI?

1) Graduate School of Health Science, Kansai University of Health Sciences

2) Endowed Research Division, Kansai University of Health Sciences

Abstract

[Objective] To evaluate the effects of wearing leg warmers made of thermal fiber pile knitting on hie (cold
sensation) in women of reproductive age. [Design] Randomized controlled trial. [Setting] Six regions of Japan
(Tohoku, Kanto, Chubu, Kinki, Chugoku-Shikoku, and Kyushu), excluding Hokkaido and Okinawa. [Participants]
One hundred women aged 18-39 years with self-reported hie were randomized. After dropouts, 48 participants in
the intervention group and 46 in the control group were included in the final analysis. [Intervention] Participants
were assigned to either an intervention group that wore leg warmers with thermal fibers knitted at acupuncture
point locations, or a control group that wore identically shaped leg warmers without thermal fibers. Both groups
wore the assigned garments during sleep for three weeks. [Outcome Measures] Primary outcomes were visual
analog scale (VAS) scores for hie in the hands and feet and six related symptoms. Secondary outcomes were scores
on a 15-item symptom evaluation scale. [Results] There were no significant differences in VAS scores for hie in the
hands and feet between the two groups. However, the intervention group showed significant improvement in “general
fatigue,” while the control group showed significant improvement in “easy fatigability.” No adverse events occurred
in either group. [Conclusion] Thermal fiber pile-knitted leg warmers did not demonstrate superiority over control
leg warmers in reducing cold sensation. Improvements observed in both groups may reflect natural progression or
non-specific effects. Nonetheless, cold-related discomfort tended to improve during the intervention period. Further
studies with rigorous controls, objective physiological indices, and longer follow-up are warranted to clarify the
specific contribution of thermal fiber materials to symptom improvement.

Keywords : randomized controlled trial, mature women, Hie(cold sensation) , thermal fiber pile-knitted leg Warmers
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Original

Continued standing alters the excitability of anterior horn cells of the spinal

cord corresponding to the short phalanx abductor muscle
Kohei TAKEUCHI'” Naoki KADO® Toshiaki SUZUKI”
1) Graduate School of Health Sciences, Graduate School of Kansai University of Health Sciences

2) Clinical Research Division of Rehabilitation, Sakakibarahakuho Hospital
3) Center for Research and Education, Kobe College of Rehabilitation and Health

Abstract

[Purpose] The purpose of this study was to examine changes in the F-wave of the short abductor pollicis
brevis muscle over time in the supine and standing positions, and changes in the activity and posture of
antigravity muscles in the standing position.

[Methods] Sixteen healthy adults (mean age 23.9 years) were kept in the supine and standing positions
for 10 min each, and F-waves were measured from the right short abductor pollicis brevis muscle. The
F-wave was measured during two trials in the resting supine position before the task and in six trials every
2 min from immediately after the start of each condition until 10 min later. Understanding conditions,
expressed relative to the Maximum Voluntary Contraction (%MVC) of the right longissimus dorsi and right
soleus muscles, and the trunk and lower leg anteversion angles, were calculated. Statistical analyses were
performed on the changes in the F-wave between conditions, and changes in the F-wave, %MVC, and angle
over time.

[Results] The relative amplitude ratio of the F/M and the relative persistence increased in all trials in the
standing condition compared to the supine condition, and the relative persistence increased after 8 and 10 min
compared to immediately after the start of the trial. There were no differences in the %MVC or angle
between trials.

[Conclusion] Continued standing increased the excitability of the anterior horn cells of the spinal cord,
corresponding to the right short thumb abductor muscle.

Keywords : Continuation of standing, antigravity muscle, short thumb abductor muscle, F-wave
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Changes in F-wave indices of the vastus lateralis during isometric
contraction of the quadriceps femoris

Hibiki KATSURAGI", Kazuki NAKAYAMA", Marina TODO", Yuki FUKUMOTO", Toshiaki SUZUKI"”

1) Department of Physical Therapy, Faculty of Health Sciences, Kansai University of Health Sciences

2) Graduate School of Health Sciences, Graduate School of Kansai University of Health Sciences

Abstract

Introduction: F-wave persistence is low when F-waves are recorded from the vastus lateralis (VL)at
rest, which limits detailed analysis. We hypothesized that recording F-waves during isometric contraction
of the quadriceps femoris would increase their persistence. The purpose of this study was to compare
F-waves recorded from the VL at rest with those recorded during isometric contraction of the quadriceps
femoris.

Methods: Ten healthy volunteers participated in this study. With the knee extended at rest, the femoral
nerve was stimulated, and F-waves were recorded from the VL. F-waves were then recorded again during
isometric contraction of the quadriceps femoris with the knee maintained in extension. The following
outcome measures were analyzed: M-wave amplitude, F-wave persistence, and the F/M amplitude ratio.
Comparisons between the two conditions were performed using paired t-tests or Wilcoxon signed-rank
tests. The significance level was set at 5%. In addition, the effect size (r)was calculated.

Results: No significant difference was observed in M-wave amplitude, and the effect size was small
(p = 0.30, r = 0.15). Similarly, no significant difference was observed in F-wave persistence; however,
the effect size was moderate (p = 0.12, r = 0.45). In contrast, the F/M amplitude ratio significantly
increased during isometric contraction of the quadriceps femoris, with a large effect size (p = 0.03, r =
0.65) .

Discussion: Isometric contraction of the quadriceps femoris increases the excitability of VL motor units,
resulting in increases in both F-wave persistence and the F/M amplitude ratio. Furthermore, the findings
of this study suggest that isometric contraction enhances F-wave responses of the VL, thereby enabling
more detailed F-wave analysis. Conclusion: Compared with the resting condition, both F-wave persistence
and the F/M amplitude ratio of the vastus lateralis increased during isometric contraction of the

quadriceps femoris.
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Original

Effects of Different Directions of Pressure Stimulation on the Excitability of
Spinal Motor Neuron Function in Acupoint Stimulation Physical Therapy:
A Comparison of Facilitation and Inhibition Techniques

Taichi UEDA", Ayaka NAKAMURA", Rei MIZUSHIMA", Marina TODO'?,
Yuki FUKUMOTOY, Makiko TANI?, Toshiaki SUZUKI*?

1) Department of Physical Therapy, Faculty of Health Sciences, Kansai University of Health Sciences
2) Graduate School of Health Sciences, Graduate School of Kansai University of Health Sciences

Abstract

(Purpose) : This study aimed to investigate the differences in the effects of Acupoint Stimulation Physical
Therapy (ASPT) using facilitation and inhibition techniques on the excitability of spinal motor neurons at
rest, based on the theory of meridian point selection (Junkei Shuketsu). The focus was on LUS (Syakutaku),
a point on the Lung meridian of Hand-Taiyin, which passes through the abductor pollicis brevis muscle.
(Method) : The subjects were 34 healthy individuals (16 males, 18 females, mean age 21.2 = 0.9 years)
using their non-dominant hand. Spinal motor neuron excitability was evaluated during rest, during ASPT
(inhibition or facilitation techniques), and at 5-minute intervals from immediately after ASPT to 15 minutes
post-ASPT, for a total of six trials. In addition, the median amplitude F/M at rest was used to divide the
data into high-value and low-value groups, and comparative analyses were conducted both within and between
conditions.

(Result) : In the comparison of conditions within the high-value group, only during ASPT and after 5
minutes were statistically significant differences observed.

(Conclusion) : Inhibition techniques may be sufficiently effective for muscles with hypertonia. Further
investigation is needed for facilitation techniques.

Keywords : F-wave, Acupoint Stimulation Physical Therapy (ASPT), Muscle Tone
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Original
Analysis of Movement Related to Angle Changes
and Trunk Tilt During the Sitting-Down Movement
Yusuke YAMAMOTOY Masashi FUJIMOTO? Toshiaki SUZUKI”
1) Graduate School of Health Sciences, Kansai University of Health Sciences
2) Department of Rehabilitation, Rokujizo General Hospital
Abstract

[Objective] The purpose of this study was to examine the kinematic characteristics during the flexion and
extension phases of the sitting-down movement in 24 healthy adults and to confirm the angular changes in trunk
inclination during the sitting-down movement.

[Material/Method] The measurement task involved subjects transitioning from a standing posture to a seated
position at their own chosen timing and speed. Angles at various trunk and lower limb locations were
confirmed using the image analysis software Image].

[Result] During the flexion phase, movement began with head flexion, lumbar spine flexion, hip flexion, and
knee flexion, followed sequentially by pelvic anterior tilt and lower leg anterior tilt. Positive correlations were
observed between trunk anterior tilt and hip flexion, and between trunk anterior tilt and lumbar flexion during
the angle changes of the flexion phase. A negative correlation was observed between trunk anterior tilt and
lower leg anterior tilt.During the extension phase, the movement began with pelvic posterior tilt, followed by
hip extension and lower leg posterior tilt. A negative correlation was observed between trunk anterior tilt
and knee joint flexion during the angular change in the extension phase, while a positive correlation was found
between trunk posterior tilt and hip joint extension.

[Discussion] During the flexion phase, both trunk anterior tilt and lower leg anterior tilt increased, but the
movement patterns were divided into two types: one with large trunk anterior tilt and small lower leg anterior
tilt, and another with large lower leg anterior tilt and small trunk anterior tilt.In evaluating the sitting-down
movement, it is important to consider not only the trunk anterior tilt function but also the lower leg anterior
tilt function.

Keywords : sitting-down movement, kinematic characteristics, trunk tilt, lower leg tilt
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