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MWhich State, On or Off, Better Predicts Fall Risk
in Patients with Parkinson's Disease Using the
10-Meter Walk Test?

BEFERRR U/\EUT— 38
Ll 3%

[Background] Parkinson's disease (PD) is
a progressive neurodegenerative disorder
characterized by motor fluctuations, which
significantly contribute to increased fall risk
as the disease progresses. Patients with PD
experience distinct variations in motor performance
depending on whether they are in the “On” state
(when medication is effective) or the "Off" state
(when medication effects have worn off). Gait
ability during the Off state may be more closely
associated with fall risk. The 10-meter walk test
(10MWT) is commonly used to assess walking
ability and predict future falls in patients with PD.
However, it remains unclear which state, On or Off,
is a better indicator of fall risk.

[Purpose] This study aimed to determine
which state, On or Off, during the TOMWT more
accurately predicts fall risk in patients with PD.

[Methods] The study included 48 patients (30
females) with PD who were admitted to our
hospital and were able to walk independently
without physical assistance. The mean age was
66.3 = 8.0 years, with 11 participants in Hoehn
and Yahr stage I, 28 in stage Ill, and 9 in stage
IV. Walking speed was calculated from the time
taken to walk the middle 10 m of a 14 m walkway
at TOMWT. Measurements were taken in both the
On state (when anti-PD medication was effective)
and the Off state (after the medication had been
discontinued from the previous night). Participants
were classified based on their fall history over the
previous three months. A 2 X 2 contingency table
was created using a predictive cutoff for falls at
1.1 m/sec, with speeds <1.1 m/sec classified
as Positive and speeds = 1.1 m/sec as Negative.
Sensitivity, specificity, positive predictive value
(PPV), negative predictive value (NPV), and
diagnostic accuracy were calculated for both the
On and Off states.

[Results] Thirty participants (62.5%) had a history
of falls. In the On state, 24 participants (50%)
had a walking speed <1.1 m/sec (Positive), while
24 (50%) had a speed = 1.1 m/sec (Negative).
In the Off state, 39 participants (81.3%) were
classified as Positive, and 9 (18.8%) as Negative.
The accuracy of identifying fall risk in the On state
was 60% sensitivity, 66.7% specificity, 75% PPV,
50% NPV, and 62.5% diagnostic accuracy. In
the Off state, sensitivity was 86.7%, specificity
27.8%., PPV 66.7%, NPV 55.6%, and diagnostic
accuracy 64.6%.

[Conclusion] The TOMWT was more sensitive
for detecting fall risk in the Off state, when motor
symptoms were more pronounced. However,
sensitivity and specificity in both states were
lower than previously reported, potentially due to
differences in disease severity among participants.

[Implications] These findings suggest that neither
the On nor Off state alone provides a definitive
assessment of fall risk in patients with PD using
the TOMWT. A combined approach—evaluating
gait in both states or incorporating additional
assessments—may improve the accuracy of fall
risk predictions.
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@Evaluation of the Usefulness of Remote DBS
Programming for Parkinson's Disease Patients
Using the Neurosphere Virtual Clinic in Japan.
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[Background] Patients with advanced Parkinson's
disease (PD) or dystonia undergoing deep brain
stimulation (DBS) often require regular outpatient
visits for device maintenance. However, frequent
visits impose a considerable burden on both
patients and caregivers. With the development
of digital technologies, telemedicine has the
potential to alleviate this burden without worsening
symptoms of involuntary movement disorders. In
2021, Abbott Medical launched the NeuroSphere™
Virtual Clinic (NSVC), a remote neuromodulation
management platform that enables remote
programming for patients implanted with Infinity®
or Proclaim® systems for DBS or spinal cord
stimulation (SCS). A prospective multicenter
randomized controlled trial (ROAM-DBS study)
comparing in-person and remote DBS care using
NSVC reported earlier access to programming and
faster subjective improvement in the remote care
group. However, this study only included patients
newly implanted with implantable pulse generators
(IPGs), leaving the efficacy of remote care for
existing DBS patients unclear.

[Objective] To evaluate the effectiveness
and usability of remote DBS care using NSVC
in patients with previously implanted Infinity®
systems. Methods: Sixteen PD patients with
previously implanted Infinity® systems who were
receiving outpatient care at Tokushima University
Hospital or Kurashiki Heisei Hospital and provided
informed consent were enrolled. Evaluations were
conducted at three time points: baseline, after two
in-person visits, and after two remote visits using
NSVC. The following parameters were assessed
and analyzed: MDS-UPDRS Part lll, MIPIC-J, PGIC,
a remote effectiveness score, and the Telehealth
Usability Questionnaire (TUQ).

[Results] Remote DBS care using NSVC
resulted in a degree of symptom improvement
comparable to in-person visits, with no adverse

events reported. Patient satisfaction with remote
care was 68%, and 75% of participants chose
to continue with remote programming. However,
older or more severely affected patients tended
to experience difficulty with communication via
the online platform, which was reflected in lower
satisfaction scores. Among the study participants,
each outpatient visit incurred an estimated
burden of 4.6 hours and approximately 8,000 yen
(including caregiver support), suggesting that
remote care can significantly reduce the physical
and financial burden associated with frequent clinic
visits.

[Conclusion] Remote programming using the NSVC
platform is a feasible and effective alternative
to in-person DBS follow-up for patients with pre-
implanted systems. While overall satisfaction and
retention rates were favorable, attention should be
given to the digital accessibility needs of elderly or
severely disabled patients. Remote care may play
an important role in reducing patient and caregiver
burden in the management of chronic movement
disorders.
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MKinematic analysis of one-leg standing for
locomotive syndrome screening using marker-
less motion capture and machine learning: A
cross-sectional study

Graduate School of Humanities and Social
Sciences, Hiroshima University"

Wako Orthopaedic Clinic®

Major of Physical Therapy, Department of
Human Science, School of Human Science, Kibi
International University?®

Physical Therapy Major, Department of
Rehabilitation, Faculty of Health Sciences, Tokyo
Kasei University®

Department of Medicine for Integrated Approach
to Social Inclusion, Graduate School of Biomedical
and Health Sciences, Hiroshima University®
Sakamidorii Hospital®

Department of Rehabilitation, Kurashiki Heisei
Hospital”

Hamada K'-2, Inoue Y' 2, Tanaka S'*, Hungu J?,
Hirohama K'-&9®, Yamasaki R 7, Ono KV, Tanaka R"

[Objectives] Locomotive syndrome (LS), caused
by musculoskeletal dysfunction, is a major concern
for older adults, contributing to physical decline,
increased caregiving needs, and loss of autonomy.
This study aimed to develop a novel LS screening
method by analyzing kinematic data from the
one-leg standing (OLS) test using a marker-less
motion capture system combined with machine
learning.

[Methods] A total of 294 community-dwelling
older adults participated, and LS severity was
evaluated using the LS risk test. Kinematic data
were collected during the OLS test by marker-
less motion capture system and analyzed with
neural network models to classify LS severity into
stage 1 or higher and stage 2 or higher.

[Results] The proposed model demonstrated
superior classification accuracy compared to
conventional OLS time-based assessments, with
area under the curve (AUC) values of 0.901 for
stage 1 or higher and 0.904 for stage 2 or higher,
exceeding the performance reported in previous
studies.

38 XiERfK mLILHEX

[Conclusions] This study demonstrates the
feasibility of integrating kinematic analysis with
machine learning to screen LS. The developed
model offers a noninvasive and efficient tool for
LS detection, suitable for both telemedicine and
community-based applications. By facilitating early
detection of LS, this approach has the potential
to improve enhance clinical outcomes and reduce
caregiving burdens.

@Does the Minimal Detectable Change in the
10-Meter Walk Test and Timed Up and Go Test
Differ by Parkinson’'s Disease Severity?

Department of Rehabilitation, Kurashiki Heisei
Hospital”

Department of Human Science, School of Human
Science, Kibi International University?

Yamasaki R", Inoue Y2

[Objective] To determine the minimal detectable
change (MDC) of the 10-meter walk test
(10MWT) and Timed Up and Go test (TUG) across
different stages of Parkinson's disease (PD)
severity as classified by the Hoehn & Yahr scale
(H&Y).

[Design] Cross-sectional observational study with
a repeated-measures design. Subjects completed
2 trials of each test in a single session to assess
reliability and MDC95.

[Setting] Inpatient neuromodulation center at a
general hospital.

[Participants] A total of 80 patients with PD
admitted to the Center for Neuromodulation,
Kurashiki Heisei Hospital, were categorized into
H&Y stage Il (n=25), Il (h=31), and IV (n=24).

[Interventions] Not applicable.

[Main Outcome Measure (s)] The TOMWT and
TUG were conducted twice in the “On” medication
state. Intraclass correlation coefficients (ICC)
and Bland-Altman analyses were used to assess
reliability and systematic bias, and MDC95 values
were calculated.

[Results] Both tests demonstrated high reliability
(ICC1,>0.92). MDC95 values for the 10MWT were



0.7 seconds (stage I), 0.9 seconds (stage IlI),
and 1.4 seconds (stage IV). MDC95 values for
the TUG were 0.9 seconds (stage ), 1.3 seconds
(stage Ill), and 2.7 seconds (stage IV), indicating
greater variability in advanced stages.

[Conclusions] The MDC95 values of TOMWT
and TUG increase with PD severity, highlighting
the need for stage-specific criteria in clinical
assessments. Using severity-specific MDC values
may improve the accuracy of treatment evaluations
and clinical decision-making in patients with PD.

Archives of Physical Medicine and Rehabilitation
2026; 000: 1-6
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