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in community-dwelling older adults

Taishi Tsuji', Ji-Yeong Yoon', Yasuhiro Mitsuishi’, Noriko Someyaz, Takako Kozawa®,
Tomohiro Okura® and Kiyoji Tanaka®

VIR RN A RHEIIZER, T 305-8574 KIRIEO BT R EAI-I-IRB KB ER %R (Graduate School
of Comprehensive Human Science, University of Tsukuba, Institute of Health and Sport Sciences, University of
Tsukuba, Tennodai 1-1-1, Tsukuba, Ibaraki 305-8574, Japan)

B AHETHE, T305-0005 FRIELD < IEHi R AH2-14-22 { 1F 4 — A P € V302 (THF Co.,Ltd., Tsukuba East Bldg.
302, Amakubo 2-14-2, Tsukuba, Ibaraki 305-0005, Japan)

LM KR E R, T305-8574 HIRILO S IFHRERL-1-IRE K HEE R ¥R (Faculty of Health and Sport Sciences,
University of Tsukuba, Institute of Healith and Sport Sciences, University of Tsukuba, Tennodai 1-1-1, Tsukuba,
Ibaraki 305-8574, Japan)

Received: January 10,2012 / Accepted: February 7,2012

Abstract The purpose of this study was to examine the effects of 9 weeks of resistance
training, with and without static acceleration training (AT), on participants’ lower-limb muscle
strength, power, and physical function. Healthy participants (19 men and 28 women), aged 65-
75 years, were assigned to a static AT group (AT, n=31) or a non-AT control group (C, n = 16).
The AT group and the C group trained three times/week for 9 weeks. The AT group performed
unloaded static AT and low-intensity aerobic activity. The C group performed dynamic weight-
bearing resistance training without whole-body vibration and the same aerobic activity as the
AT group. We collected and analyzed data from 45 participants (AT = 30, C = 15) who com-
pleted pre- and post-tests. There was no significant Group x Time interaction on any measure-
ments of lower-limb muscle strength, power, or physical function. Significant time effects were
observed in the following tests: isokinetic knee extensor and flexor peak torque, 5-time sit-to-
stand, usual gait speed, timed up and go, standing time from a long sitting position, and sit and
reach. All of these 7 variables showed positive changes. These results suggest that static AT is
a suitable training method having approximately the same efficiency as conventional, weight-
bearing, dynamic resistance training for improving lower-limb muscle strength and power, mo-
bility, and flexibility in community-dwelling Japanese older adults. '
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Responding to advertisement in a local paper:
n=75M=33F=42)

Excluded by criteria: n =17 (M =9 F=38)
» Ouside stipulated age range (n = 2: aged 77 and 80 years)
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+ Need a cane to walk (n=1)
« Lack of ransportation to our University (n = 8)
< Unable to attend class regularly (n= 1)

« Inability to attend the study orientation and/or pre-test (n = 3)

Eligible for criteria:
n=58(M=74 F=34)

¥

Completed the pre-test:
n=47 (M =19, F=28)
v
Assigned 1o 3 classes (single-blind)

[
v ¥

AT group (2 classes)
n=31M=12F=19)
I T
Intervention (3 days/week, 9 weeks):
*AT group: static AT + SSE
-C ﬂroup' dynamic weight-bearing resistance training + SSE

C group (1 class)
n=16M=7F=9)

Wlthdlew n=lM=1 ‘ Withdrew: n=1(F =1
> I
1 » Neck pain [ : + Conflicting schedules

Completed the post-test:
n=30M=11,F=19)

Completed the post-test:
n=15M=7rF=8)

Fig 1. Flow of subjects through trial
M: male, F: female, AT: acceleration training, C: Control,
SSE: Square Stepping Exercise.
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Table 1. Descriptive data of subjects

AT (n=31)

C(n=16)

Mean * SD Mean + SD Prvalue
Age (year) 693 £ 3.1 68.6 + 25 0.44
Male/Female (n) 12/19 719 0.74
Height (cm) 158.0 =+ 7.7 1566 = 6.0 0.53
Body weight (kg) 578 + 83 56.0 + 11.1 0.53
Body mass index (kg/m’) 231 £ 23 227 % 3.6 0.64
Percent of body fat (%) 287 + 6.0 280 = 48 0.68

AT: acceleration training group, C:

SD: standard deviation.

control group,
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Characteristics of the acceleration training program

Wecek Measurement items
0 Pre-test + Lower-limb muscle strength and power - Physical function
10 Post-test - Body morphology and composition - Cognitive function
. . . . . Position  Frequency Number of
- Jeck X OTCISE Caleoory Ixercis s/se
Period Week  Exercise category Exercise (Fig. 2) (H2) s/set set(s)
+ Putting onc leg on a platform 30 30 I (cach leg)
Warm- .
G e:;I;li;lSs) - Hamstring stretch (one leg) 30 30 | (cach leg)
- Shoulder streteh W3 30 30 1
Resistance Squat R 30 30 2
1 (raining - Wide-stance squat R2 30 30 |
(3 exercises) Push-up R3 30 30 1
+ Calf massage Cl 30 60 |
Cool-down . .
. . - Hip stretch C2 30 60 1
(3 exercises)
. + Upper body relaxer 3 30 60 1
Introduction
+ Calf stretch W1 30 30 1
Warm-up - Hamstring stretch w2 30 30 1
(# exercises) - Shoulder streich W3 30 30 !
+ Pectoral stretch w4 30 30 1
2—73 Resisiance  (The same 3 exercises as the Ist week.)
training + - Calf stretch R4 30 30 2
(S exercises) . giiyp RS 30 30 !
Cool-down (The same 3 excrcises as the 1st week.)
(4 exercises) =+ - Back relaxer Cc4 30 60 1
Warm-up (The same 4 exercises as the 2nd and 3rd week.)
Resistance (The same 5 exercises as the 2nd and 3rd week.)
Step-up 4 — 6 training -+ - Pelvic bridge R6 30 30 1
(6 exercises)
 Cool-down  (Thesame 4 excreises as the 2nd and 3rd week)
Warm-up (The same 4 exercises as the 2nd and 3rd week.)
Resistance (The same 6 exercises as the 4-6th week.)
Advance 7 — 9 training + - Triceps dip R7 30 30 1
(7 exercises)
i _C_:O_O_I-Z]O_\\;R_ i _(}l_xc_s_m;lg ;, —cx_c;c_is—es”zgsll;e};}d and 3rd week)
We set the vibration amplitudes of all exercise programs to low (25mm).
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Warm-up
W1. Calfstretch W3. Shoulder stretch W4. Pectoral stretch
Resistance |RI. Squat R3. Push-up R4. Calves
training
Cool-down
Cl. Calf massage C2. Hip stretch C3. Upper body relaxer C4. Back relaxer

Fig 2. Acceleration training position of each exercise
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Lower-limb muscle strength. power and physical function measurements by groups at prior to and after 9 weeks training

Acceleration training group (n =

0) Control group (n = 13)

Main effect Group = time

Pre-test Post-test P Pre-test Post-test . of time interaction
Mean #+ SD Mean % SD Cohen's Mean # SD Mean + SD Cohen's P-value P-value
Lower-limb muscle strength and power
Knee exiensor peak torque (0 deg/s) (Nm/kg) 208 & 043 222 % 030 0.30 224 & 048 236 = 041 0.26 0.056 0.83
Knee extensor peak torque (60 deg/s) (Nnvkg) 1.55 + 037 1.62 = 0.38 0.19 135 = 042 1.73 & 033 0.47 <0.01* 0.16
Knee extensor average power (60 deg/s) (W/kg) 084 =+ 025 092 = 024 0.29 087 = 0.28 096 =+ 0.19 0.39 0.30 0.70
Knee flexor peak torque (60 deg/s) (Nm/kg) 0.79 = 0.19 0.86 = 0.21 0.36 0.84 = 022 093 £ 0.27 0.34 0.02* 0.75
Knee flexor average power (60 deg/s) (W/kg) 0.54 = 0.15 057 = 0.14 0.16 0.58 = 0.16 0.60 = 0.18 0.13 0.62 0.97
Physical function
Grip strength (kg) 302 = 74 302 = 73 0.01 285 = 75 290 = 7.0 0.07 0.46 0.55
S-time sit-to-stand (s) 740 = 134 6.88 & 1.23 0.40 728 = .51 689 = 1.23 027 0.01* 0.71
5-m habitual walk (s} 315 = 037 286 %= 033 0.78 0.51 267 % 032 0.85 <0.01% 0.30
Timed up and go (s) 507 = 0.84 472 £ 0.64 0.47 485 = 051 430 = 051 0.67 <0.01* 0.98
Standing time from a long sitting position  (3) 224 = 075 1.80 % 0.40 0.74 2,16 = 0358 1.76 £ 0.45 0.74 <0.01% 0.83
Sitand reach (cm) 334 = 83 37.6 = 9.1 0.49 336 = 63 379 = 1.8 0.58 <0.01* 0.96
Functonal reach (cm) 313 % 40 303+ 3.6 0.26 308 = 25 309 = 3.9 0.02 0.43 0.37
One-leg balance with eyes open (s) 46.03 = 19.89 5201 = 1578 0.33 4836+ 20,17 5234 & 1613 0.21 0.054 0.68
SF-36PF (score) 88.7 = 101 923 * 49 0.46 90.0 = 53 91.0 * 63 0.16 0.08 0.32

SD: standard deviation, SIF-36PF: 36-item short-form health survey (physical function domain).

“P <005
i Cohen's d = [(Meanye-ies = Meaposi-esi ) /Syl

Sy :\/ (N X SD% e + 1 X SD o) / (20 = 2)

Table 4

Body morphology and composition, and cognitive function by groups at prior to and after 9 weeks training

Acceleration training group (n = 30)

Control group (n = 13) Main effect Group x time

Post-test
Mean = SD

Pre-test

Mean = SD

t R
P-value’ Cohen's

of time interaction
P -value

Posi-test
Mean = SD

Pre-test

> value' C gt
Mean + SD P-value' Cohen's d

P -value

Body morphology and composition

Body weight (kg) 577 & 8.1 572 £ 8.2

Body mass index (kg/m’)  23.0 = 23 228 % 23 0.09

Percent of body fat (o) 288 & 6.2 280 + 5.8 0.01* 0.13
Cognitive function

Five cognitive function test (score) 83.9 & 19.0 91.8 = 173 0.43

0.06

349 = 105 346 = 103 0.02 0.048* 0.48
222 & 31 221 = 3. 0.03 0.048% 0.44
274 £ 4.1 277 % 42 0.36 0.08 0.38 0.02%
™S+ 1201 8§93 # 114 0.88 <0.01* 0.22

SD: standard deviation.

P <005

simple main effect of time for each group.
Cohen's d = |(Meanyre-ws ~ Meanpos-est) /Syl

Sp:JmXSDamm+nx&xwwy/@n—m
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