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Time-series muscle force profile around the hip
joint during walking in the elderly and young people

Kurashiki Heisei Hospital, Department of
Rehabilitation®,

Kobe University, Graduate School of System
Informatics?,

Ritsumeikan University, Faculty of Sport and
Health Science?,

Haruki Toda' 2, Akinori Nagano?®, Zhiwei Luo?

[Background] Muscle activation during walking
is generally higher for the elderly women (Finley,
1969). However, there have been no studies
that performed gquantitative analysis of the time-
series waveform of muscle activation around the
hip during walking with relation to age. Principal
component analysis (PCA) is a multivariate
statistical technigue that is effective in analyzing
the overall magnitude, shape, and temporal pattern
of kinematics, kinetics, and electromyography
waveforms.

[Purpose] The purpose of this study was to
examine the difference in the waveform pattern of
muscle force around the hip joint during walking in
the elderly and younger people using PCA.

[Methods] Twenty elderly people, 65 years old or
older, and 20 younger people, 20 to 29 years old,
participated in this study. All participants gave
their written informed consent prior to enrollment.
A 3D motion analysis system and force plates
measured coordinates of the markers and ground
reaction force during walking. Muscle activation
during walking was calculated by OpenSim3.2.
Gluteus maximus, gluteus medius, gluteus
minimus, and iliopsoas were analyzed. PCA was
applied to the waveforms of muscle force during
walking to test for differences in the shape of the
waveforms. Briefly, separate PCA models were
performed for each muscle group. The data were
arranged into an n * 101 data matrix, where n
is the number of subjects. Principal component
scores (PCs) were computed for each principal
component (PC) to obtain a weighting coefficient
indicating how each waveform related to the PC.
The high and low waveforms and the corresponding
PC were used together to interpret the feature of

variation that the PC was describing. A two-way
analysis of variance was performed to examine the
difference between the elderly and the younger and
the interaction between age and gender groups
in each PCs using SPSS ver. 17.0. Statistical
significance was set at p < 0.05.

[Results] The differences of the feature of the
muscle force waveform between the elderly and
young people are indicated as follows. In gluteus
maximus, gluteus medius and gluteus minimus,
elderly people had larger magnitude during stance
phase. In gluteus maximus, elderly people had
a larger magnitude during early stance phase.
In gluteus minimus, elderly people had larger
magnitude during late swing phase. In iliopsoas,
elderly people had lower magnitude during early
stance to mid-stance phase.

[Conclusion] Elderly people had increased amount
of muscle force in gluteus muscles, especially
during stance phase. On the other hand, muscle
activity of m. iliopsoas during early to mid-stance
phase was reduced. Since the hip extension angle
was reduced during walking, the elderly might
have exhibited such muscle activity. This study
revealed that the muscle activity pattern around
the hip changed with age. Therefore, the activity
of gluteus muscles might have been inhibited.
Moreover, it may be necessary for iliopsoas to be
strengthened, so that this muscle can be activated
during early to mid-stance.

[Implications] For the function of the hip joint
during walking in the elderly, physical therapists
should intervene not only to strengthen the weak
muscle, but also to prevent some excessive
muscle activity.
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Recovery of walking capacity in stroke
rehabilitation using acceleration time-series data
analysis : A pilot case study
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[Purpose] A lot of experience in clinical practice
is needed to assess the recovery of walking
capacity, with regard to gualitative aspects, based
on gait observation. Recently, it was reported
that acceleration time-series data was useful
to identify gait dynamics which was related to
gualitative aspects. The purpose of this study was
to investigate whether acceleration time-series
data analysis could detect the change with regard
to the recovery of walking capacity in patients with
stroke.

[Methods] The participants were two patients
with stroke who received physical therapy for
four weeks in a rehabilitation care unit. Ten-meter
walking test (10MWT) and Dynamic gait index
(DGI) were performed to assess the walking
capacity. Trunk acceleration was recorded during
10MWT using a tri-axial accelerometer. Using the
peak AP accelerations of the non-paralyzed side
at heel contact, ten gait cycles were extracted
from time-series data. The vertical component
in each gait cycle data was divided into seven
B64-sample sections with 50% overlapped portions.
Within each section, root mean square (RMS) and
power spectrum entropy (PSEn) were calculated
as parameters representing the magnitude and
smoothness of motion, respectively.

[Results] There were little differences of gait
speed between the pre- and post-intervention
in both cases. Case A ; RMS and PSEn values
during heel-contact to terminal-stance phase of
the paralyzed leg decreased from the pre- to post-
intervention. Case B ; RMS values during each
section decreased, and PSEn values didn't change
from the pre- to post-intervention. The assessment
using RMS and PSEn values in both cases were
nearly in accordance with the results from gait



observation.

[Discussion] The results suggested that the
acceleration time-series data analysis had a
potential value as an assessment tool for the
recovery of walking capacity. Further studies using
larger sample sizes are needed to assess its value.
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Evaluation for the Recovery of Walking Capacity
Using Acceleration Time-Series Data Analysis: A
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[Introduction] Background Acceleration time-
series data are highly reproducible with high intra-
rater reliability and useful to identify changes of
gait dynamics by task-loads. The purpose of this
study was to investigate whether the acceleration
time-series data analysis could detect the change
with regard to the recovery of walking capacity in
patient with subarachnoid hemorrhage.

[Material and Methods] Participant was a female
(69 years old) 3months post-subarachnoid
hemorrhage, without cognitive disorders, mild
lower extremity motor impairment and gait speed
0.74m/s. The participant received physical therapy
and occupational therapy two hours a day for
three weeks. Ten-meter walking test (10MWT)
and Dynamic gait index (DGI) were performed to
assess the walking capacity. Trunk acceleration
was recorded during TOMWT using a tri-axial
accelerometer attached to the L3 spinous
process. Using the peak AP accelerations of the
non-paralyzed side at heel contact, ten gait cycles
were extracted from time-series data. Each gait
cycle data was divided into seven 64-sample
sections with 50% overlapped portions. Within
each section, root mean sguare (RMS) and power
spectrum entropy (PSEn) were calculated as
parameters representing the magnitude of motion
and smoothness of motion, respectively.

[Results] There were little differences between
pre- and post-intervention with regard to time-
distance parameters. Pre- and post intervention
DGl scores were 14 and 19 points, respectively.
Post-intervention RMS values in each axis were
smaller than pre-intervention during heel-contact
to terminal-stance phase of paralyzed leg. Post-
intervention PSEN values in each axis were also
smaller than pre-intervention, particularly during
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terminal-stance phase of paralyzed leg.

[Conclusion] The results suggested that the
acceleration time-series data analysis could detect
the changes with regard to the recovery of walking
capacity, which time-distance parameters couldn’t
detect. The acceleration time-series data analysis
may be helpful to evaluate the recovery of walking
capacity. Further studies using larger sample size
are needed to assess its value.
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Clinical and Imaging Diversity of CAA

Neurology, Medical Center for Neurocognitive
Disorders, Kurashiki Heisei Hospital

Yosuke Wakutani, Yoshiki Takao,

Motonori Takamiya

Cerebral amyloid angiopathy (CAA) has been
characterized by diverse clinical and imaging
manifestations including lobar subcortical
hemorrhage (SCH), cortical superficial siderosis
(cSS), non-traumatic convexity subarachnoid
hemorrhage (cSAH), CAA-associated
inflammation/angiitis and cerebral microbleeds
(CMBs). The most common form of CAA in the
elderly population and in patients with Alzheimer's
disease is sporadic amyloid B-protein (AB)-type
CAA.

As MRI techniques become more developed, the
diversity of CAA has attracted increasing attention
among neurologists and stroke professionals. T2*
Gradient-Recall Echo and Susceptibility-Weighted
Magnetic Resonance Imaging sequences are
quite useful for detecting CAA, especially for cSS
and CMBs, compared to other MRI sequences or
computed tomography.

CMBs have been characterized as an important
new manifestation and diagnostic marker of
cerebral small-vessel disease. They are a potential
risk factor for intracerebral hemorrhages, cerebral
ischemia, gradual or step-wise cognitive decline
and subacute leukoencephalopathy caused by
CAA-associated inflammation/angiitis.

Although a few CMBs (mostly asymptomatic) in an
elderly individual are not so uncommon, individuals
with numerous number of CMBs accompanied
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with various degree of other types of CAA and/or
Alzheimer’s disease are relatively rare.

In this section, we mainly present several sporadic
cases with marked multiple CMBs with diverse
clinical and imaging features.
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[SUMMARY] The mechanisms by which mutations
in FUS and other RNA binding proteins cause
ALS and FTD remain controversial. We propose
a model in which low-complexity (LC) domains of
FUS drive its physiologically reversible assembly
into membrane-free, liquid droplet and hydrogel-like
structures. ALS/FTD mutations in LC or non-LC
domains induce further phase transition into poorly
soluble fibrillar hydrogels distinct from conventional
amyloids. These assemblies are necessary and
sufficient for neurotoxicity in a C. elegans model of
FUS-dependent neurodegeneration. They trap other
ribonucleoprotein (RNP) granule components and
disrupt BRNP granule function. One consequence
is impairment of new protein synthesis by
cytoplasmic RNP granules in axon terminals, where
RNP granules regulate local RNA metabolism and
translation. Nuclear FUS granules may be similarly
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affected. Inhibiting formation of these fibrillar
hydrogel assemblies mitigates neurotoxicity and
suggests a potential therapeutic strategy that
may also be applicable to ALS/FTD associated
with mutations in other RNA binding proteins.
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[Aim] Yokukansan (YKS), a traditional herbal
medicine, has been used to treat behavioral and
psychological symptoms of dementia (BPSD). The
present study is the first double-blind, randomized,
placebo-controlled trial to determine the efficacy
and safety of YKS for the treatment of BPSD in
Alzheimer's disease (AD).

[Methods] A total of 22 sites consisting of clinics,
hospitals and nursing homes participated. A total
of 145 patients with AD were randomized. Active
YKS (7.5 g/day) and placebo were supplied to
75 and 70 participants, respectively. The primary
outcome measure was the 4-week change in
total score of the Neuropsychiatric Inventory Brief
Questionnaire Form (NPI-Q), an instrument that
evaluates BPSD. Secondary outcome measures
included 12-week changes in NPI-Q scores,
changes in NPI-Q subcategory scores and total
scores of the Mini-Mental-State Examination.

[Results] Four-week changes in NPI-Q total
scores did not differ significantly between the
treatment and placebo groups. There were also no
significant differences between groups in 12-week
changes in total NPI-Q scores, NPI-Q subcategory
scores or total Mini-Mental-State Examination
scores. However, a subgroup with fewer than 20
points on the Mini-Mental-State Examination at
baseline showed a greater decrease in “agitation/
aggression” score in the YKS group than in the
placebo group (P = 0.007). No serious adverse
effects were observed during the study.

[Conclusions] Our data did not reach statistical
significance regarding the efficacy of YKS
against BPSD; however, YKS improves some
symptoms including "agitation/aggression” and
‘hallucinations” with low frequencies of adverse
events. Geriatr Gerontol Int 2015

Age and gender differences in the control of
vertical ground reaction force by the hip, knee and
ankle joints
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[Purpose] This study examined the relationships
between joint moment and the control of the
vertical ground reaction force during walking in the
elderly and young male and female individuals.

[Subjects and Methods] Forty elderly people, 65
yvears old or older (20 males and 20 females),
and 40 young people, 20 to 29 years old (20
males and 20 females), participated in this study.
Joint moment and vertical ground reaction force
during walking were obtained using a 3D motion
analysis system and force plates. Stepwise linear
regression analysis determined the joint moments
that predict the amplitude of the vertical ground
reaction force.

[Results] Knee extension moment was related
to the vertical ground reaction force in the young
males and females. On the other hand, in the
elderly females, hip, ankle, and knee joint moments
were related to the first peak and second peak
forces, and the minimum value of vertical ground
reaction force, respectively.

[Conclusion] Our results suggest that the young
males and females make use of the knee joint
moment to control of the vertical ground reaction
force. There were differences between the elderly
and the young females with regard to the joints
used for the control of the vertical ground reaction
force.

FiERE LXK 39



HITHDO EERRAICBIT DIEE

BETEARR U\EUT—Y 3 VER Y,
MERERER VAT LERPAFEER 2.
IanfERE  AR—YRERMZEL

FH BE"2. &Y Bice. # TE?

[BW] BE&y =2 -y 3avZzANT. BREEFESME
THEOHITRO FEHRIDRKESDEVZRASHICT S
Z&sUre,

[(HR] 20 mEOEFE (B 108 LM 104) EUf.

[733E] 3 RITEERTRE SRR I 2RV T, ST
RRNDEX—N—ERZFA U, E5NT—5ZH
[CABHY 21—y 3 VZRWVWTCTTIEEDRNDZHEE
L. BHEETHEDEVZER. #&51UT.

[(BR] BELHEE. BECERUIIMBHORERS.
fh. \BRFED. ABEILEREFDERRAIAEMUL CULEH, ES
XEDERANEDES U TL .

[#&558] BEEF. BHEEEE UK. BREEEROREE
B BR [CAWTHTZIT o> TS T EDRB N,

BEFLEBICHRET DAFDREREXER
—BENT—TIVICKDEBRINDT 7 —

= QR

L BEF. AFE BT BH #6h. BH F=X

[EE] BENT—TILOEEPERICIDHRELCEER
SNDARFZBEITHEMCOVNTHELC. TORER. B
BEABICEUDWNFICH U, IREBDEZEWELIBNDERE
Z[EDD EICRDHAENHSNc, Fie, BEDEAR
EPEEN B EABBENORHZENSE. BEICESRDT
BDHDNT—TIVDEBRIFZEIICLUTVDIBEEEHS
Nico BEAT—TILOEBIF. BEASEBFENSX
“AL7ZEREL. AFOBHEICEDDEEZ D,

40 HHEHER SSLEEX

Age-related differences in muscle control of the
lower extremity for support and propulsion during
walking
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[Purpose] This study examined age-related
differences in muscle control for support and
propulsion during walking in both males and
females in order to develop optimal exercise
regimens for muscle contraol.

[Subjects and Methods] Twenty elderly people
and 20 young people participated in this study.
Coordinates of anatomical landmarks and ground
reaction force during walking were obtained using
a 3D motion analysis system and force plates.
Muscle forces during walking were estimated
using OpenSim. Muscle modules were obtained by
using nonnegative matrix factorization analysis. A
two-way analysis of covariance was performed to
examine the difference between the elderly and the
young in muscle weightings using walking speed
as a covariate. The similarities in activation timing
profiles between the elderly and the young were
analyzed by cross-correlation analysis in males and
females.

[Results] In the elderly, there was a change in
the coordination of muscles around the ankle,
and muscles of the lower extremity exhibited
co-contraction in late stance. Timing and shape of
these modules were similar between elderly and
young people.

[Conclusion] Our results suggested that age-
related alteration of muscle control was associated
with support and propulsion during walking.
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