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Verbal Counting while Walking Stabilize Gait Rhythm?

-Application to Lower-Physical-Fitness Elderly-
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This study was conducted on 19 lower-physical-fitness elderly including people with long-term care certification (76.7 £ 8.5

years), investigating whether their own verbal count while walking improves their gait rhythm. Participants were instructed to

walk continuously at a self-determined pace for 4 min. Stride interval was obtained using footswitches set in the participants’ shoes,

and then fractal scaling index (o) was calculated. The mean o while walking without verbal counting in lower-physical fitness

elderly was 0.69. This value was lower than that of our previous study for healthy adults (0.84), indicating that gait rhythm in the

lower-physical fitness elderly was unstable. There was no significant difference in a between walking with and without own verbal

counting in all participants. In the present study, participants were divided into two groups by median o, and two-way analysis of

variance was carried out (interaction: p = 0.055). In the lower a group, own verbal counting increased o while walking (0.57 +

0.08 — 0.63 + 0.18). Therefore, own verbal counting while walking may stabilize gait rhythm in lower-physical fitness elderly.
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Table 1. Fractal scaling index in all participants.
All Male Female value

(n=19)  (n=10) n=9 P
CON 0.69+0.15 0.64+0.13 0.74+0.16 0.142
VO 066+0.16 066+0.12 0.66+0.21 0.957

Values are mean + standard deviation.
CON: walking without own verbal counting

VO: walking with own verbal counting
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Fig. 1. Comparison of a in CON and VO in all
participants.

a: fractal scaling index

CON: walking without own verbal counting

VO: walking with own verbal counting
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Fig. 2. Comparison of the differences of a in both groups
(Low and High).

a: fractal scaling index

Low: lower a group (n =9)

High: higher a group (n = 10)

CON: walking without own verbal counting

VO: walking with own verbal counting

4.

AIFFRORER, BN EREE & & TIRIE T minE
DHH, BITHARLE LB SN EIZBNT, B
ORRBHERLTNER LD Y XATHITFE L
DoBIT LGS, AETIERWNHBRITY XANE
BT S BB B S, BTREEDKT
Lo\ ZIX B & OENT A 2RI H L7231 Tl
ARhEBZBND. ARBFEIC XL 0SB RAITER
BITRAIROFBERIZETHHLDOTHS.

AWGEIE, 2016 AFEERIEARF N Y AB L

FTBIR A F L OY A AR AT IR L B 0F o0 2 Bh il g 2
(BFZETIRE) A &7 — k34% : 15H06732) 1L > TiTd
iz, £z, BREOZATICHZY, HIEIZSIN
TN, KRSt PAS-T REDHKEFRERE,
T A % —E R achieve BARE DEAE—KAZIT LD
2L DFHxPBER N E% Tz, ZZIZFRLT
H<HBEEERTD.

(27)

BHOBT) AL RESE DD

10)

11)

12)

13)

77

B33
KRR &g, BEZIRICIE»T BHERTA K7
v 7 1 BEIEGREOD ), (AP a—4h, )
JUAR, 2005) , pp. 146-206.
h—= U RS, V) =R == D
B4 e hL—=27, (RSt FiaEIL, 1
AR, 1999) , pp. 39-44.
B. E. Maki, “Gait Changes in Older Adults: Predictors of
Falls or Indicators of Fear”, J Am Geriatr Soc, 45, 313-320
(1997).
S. Grillner, “Neurobiological Bases of Rhythmic Motor
Acts in Vertebrates”, Science, 228, 143-149 (1985).
J. M. Hausdorff, C. K. Peng, Z. Ladin, J. Y. Wei, A. L.
Goldberger, “Is Walking a Random Walk? Evidence for
Long-Range Correlations in Stride Interval of Human
Gait”, J Appl Physiol, 78, 349-358 (1995).
J. M. Hausdorft, S. L. Mitchell, R. Firtion, C. K. Peng, M.
E. Cudkowicz, J. Y. Wei, A. L. Goldberger, “Altered
of Qait:
Correlations with Aging and Huntington's Disease”, J Appl
Physiol, 82,262-269 (1997).
J. M. Hausdorff, Y. Ashkenazy, C. K. Peng, P. C. Ivanov, H.
E. Stanley, A. L. Goldberger, “When Human Walking
Becomes Random Walking: Fractal Analysis and Modeling
of Gait Rhythm Fluctuations”, Physica A, 302, 138-147
(2001).
G C. Mclntosh, S. H. Brown, R. R. Rice, M. H. Thaut,
“Rhythmic Auditory-Motor Facilitation of Gait Patterns in

Fractal Dynamics Reduced  Stride-Interval

Patients with Parkinson's Disease”, J Neurol Neurosurg
Psychiatry, 62, 22-26 (1997).

J. P. Kaipust, D. McGrath, M. Mukherjee, N. Stergiou,
“Gait Variability is Altered in Older Adults When Listening
to Auditory Stimuli with Differing Temporal Structures”,
Ann Biomed Eng, 41, 1595-1603 (2013).

P. Terrier, O. Deriaz, ‘“Persistent and Anti-Persistent Pattern
in Stride-to-Stride Variability of Treadmill Walking:
Influence of Rhythmic Auditory Cueing”, Hum Mov Sci,
31, 1585-1597 (2012).

M, R, BILE—, R, ANAS
7y, LR, YR 2RI T DT OB &
BT U ALK, B A4 NS5, 21, 51-58
(2016).

B O, SiRREHETRE <S> k)
DHT-RRNFEHET 4 - PriRtlnele s ORI E,
FRESE W, (AFHLT L2 RE BUTH, 2014)
pp. 144.

AR F Sy, BRILEE—, /NERA, K, “Detrended
Fluctuation Analysis(DFA)% H\ T s O A=FH D



78

14)

15)

16)

17)

EEmW - MBS - IDRES - ML

LEZRMD (TLRReh& - JIRE ) FEEEN G Sl O
ATHREIR TRIIL SR 28R %) 7, 73 R AR—Y B,
29, 88-97 (2008).

C. K. Peng, S. V. Buldyrev, A. L. Goldberger, S. Havlin, M.
Simons, H. E. Stanley, “Finite-Size Effects on Long-Range
Correlations: Implications for Analyzing DNA Sequences”,
Phys Rev E, 47, 3730-3733 (1993).

T. Herman, N. Giladi, T. Gurevich, J. M. Hausdorff, “Gait
Instability and Fractal Dynamics of Older Adults with a
“Cautious” Gait: Why Do Certain Older Adults Walk
Fearfully?”, Gait Posture, 21, 178-185 (2005).

FMEE, AFBZ, “HREOT VR TE~— A
G287, IKBRFERFEi E B AR 1
NTERHSRRSE, 9, 17-29 (2014).

S. J. Phillips, C. A. Aktipis, G. A. Bryant, “The Ecology of
Entrainment: Foundations of Coordinated Rhythmic
Movement”, Music Percept, 28, 3-14 (2010).

(28)



