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Age Difference in the Cephalad Attenuation of
Upper Body Accelerations During Fast Speed Walking
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Abstract - The purpose of this study was to investigate possible age differences in the attenuation of acceleration in the
upper body (from pelvis through shoulder to head) during fast walking. Thirty young and 29 elderly subjects participated in
this study. Wireless acceleration sensors were attached on head, shoulder, and pelvis. Subjects performed two trials of fast
walking on a treadmill, where the fast speed was defined as 1.5 times of the comfortable speed. Root-mean-squared (RMS)
accelerations of each axis were compared with age group and sensor position as independent factors. In the AP direction, the
pelvis acceleration was greater in the young and the shoulder-to-head attenuation was also greater in the young (p<0.001), so
that the head acceleration was comparable between age groups (p=0.581). In the ML direction, the pelvis acceleration was
greater in the young and also the pelvis-to-shoulder attenuation was greater in the young (p<0.001), so that the head
acceleration was greater in the elderly group (p<0.001). Insufficient attenuation ML acceleration in the elderly resulting in the
greater acceleration in the head may deteriorate the balance control which utilize feedback signals from the sensory organs in

head, e.g., vestibular and visual systems.
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RMS
Cys= (1— S S)xwo ®
Coyy Cpg, Cyg '+ attenuation from pelvis to head,

from pelvis to shoulder, from

shoulder to head
RMS,,, RMS,, RMS, : RMS acceleration at head,
shoulder, and pelvis

£ 5440719 HAEZ 100%E €S 4 UAx BA9 HAEHR
T} HIABAIRIE AES] BEAIZ 4= QAT 0]9 22 WHe W
AE A HAERD S} SRIZAE BISTY) 7EEE 3|29
2ol gL 7918 HAE BZAE diZ2g 2H9 s1&=)
o2 AKX UCH3]. T 256702 QAF BEQ] miElo] JlEl
Be o, 6671 Z2F MEUES rletH 1F AEE 100%E K
A

&g 4= Atk

24 BAYY

RMS 7F&ET0] TSt two-way ANOVAS g, BEQRE Q
RloZ olo] +dsiAL, ATAEGW} A AP, Q9 =&
Z0JA] one-way ANOVASQ} Bonferroni IHOZE AlZARE 4
ittt &8t 7S Ao thsh ¢dgol S1E gotRY)

)&l one-way ANOVAZ $=35IAC}.

3. 4y ¥ 1F
-7~ elderly

antero-posterior: AP
0304

0254 [

medio-lateral: ML
5

I8 1 RMS 71559 2t ieid AlEEE
Fig. 1 Post-hoc comparison of RMS accelerations in each
direction (¥p<0.05, **p<0.01, *=*p<0.001)
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Table 1 Gait data for young and elderly subjects(mean+S.D.)

Variable Young Elderly
Gait speed(km/h) 6.2(0.41) 5.5(0.47) #%
Stride frequency(Hz) 1.3(0.35) 1.7(0.55) #x
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Table 2 Peak positive, and negative head, shoulder and
pelvis acceleration of young and elderly subjects

(meantS.D.) (* p<0.05, #* p<0.01, *** p<0.001)
Variable Young Comparison Elderly
Peak AP 0.13 0.19
Head
positive e (0.06) ¢ (0.15)
acceleration 0.31 0.26
Should
® T 015) ’ (0.11)
0.58 0.50
Pelvi *
020 ’ 0.18)
ML Head 0.19 ¢ 0.25 .
(0.09) (0.10)
Shoulder 0.21 ( 0.32 ern
u
(0.08) (0.15)
Pelvis 0.57 ; 0.47 .
Vi
0.21) 0.22)
Peak AP -0.18 -0.21
Head NS
negative e 0.07) ( (0.16)
acceleration -0.22 -0.21
Should NS
®) T 0.10) ’ (0.09)
Pelvis -041 ; -0.27 ern
v
(0.14) (0.09)
ML Head -0.18 ¢ -0.24 e
eal
(0.08) (0.09)
-0.22 -0.32
Should ok
O (0,10 ¢ (0.14)
Pelvis -0.59 ; -0.52 o
(0.20) (0.24)
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Q19 F=7F A AT p<0.05) HEloAE LolA AHATL Fe
AoIHDH & 13 ge HATHP0.01).

ML HEFolA RMS7FSE (Fig. 1DOIA ZHtoAE 52 Aelo
VEAED %O (p€0.05), e H0l9 F2m ZHtoAl of
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shollA ZalgFie. 28 HA 32 g9 FHollA of29)]
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