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Abstract

The purpose of this study was to clarify effects of low-intensity resistance training with different
movement velocities to failure on maximal strength in elderly adults. Both legs of twelve elderly
volunteers (age: 64.8+7.6) were assigned to low-intensity (50% of one repetition maximum: 1RM)
unilateral knee extensions with either normal movement conditions (1 s for lifting and lowering, 1s for
relaxing; N) or slow movement conditions (3 s for lifting and lowering, 1 s isometric; S). Both conditions
were performed in random order on the same day and knee extensions were performed to failure in each
set for three sets. Training was conducted twice per week for a total of 9 weeks. As an index of the training
volume, total number of repetitions (NR), total work load (NR*weight; WL) and total contraction time
(NR*contraction time per 1 repetition; CT) throughout training period were calculated. To evaluate the
effect of maximal strength, we made pre and post training measures of 1 repetition maximum (1RM) and
maximal voluntary contraction of knee extension (MVC). Following 9 weeks of training, NR and WL
were significantly greater in N than S (P<<0.01). CT was significantly longer in S than N (P<<0.01). In
both conditions, 1RM significantly increased after training period (P<<0.01) and there was no significant

D HAKBERFEAR=Y « FL—ZV Tt a— 1) Sports Training Center, Nippon Sport Science University
T158-8508 AR HHARKZER7-1-1 7-1-1 Fukasawa, Setagaya-ku, Tokyo 158-8508, Japan

2) JbHRE KRB BE 2) Graduate school of Education, Hokkaido University
T060-0811 JeiEALEH bXIb112&067 TH Kita 11, Nishi 7, Sapporo, Hokkaido 060-0811, Japan

3) AGEEAE R LI 3) Hokkaido University of Education Sapporo
T002-8501 JtimEALiRTiItXHVOHES52:3 TH1-3 1-3 Ainosato 5-3, Kita-ku, Sapporo, Hokkaido 002-8501, Japan

4) JEHRHERIE R EAR TV A 2 4) Faculty of Future Design, Hokkaido University of Science
T006-8585 JtumEALIE T FREX M 72515 T H4-1 7-Jo 15-4-1 Maeda, Teine, Sapporo, Hokkaido 006-8585, Japan

5) dtHEERP AR R R R 5) Faculty of Health Sciences, Hokkaido University of Science
T006-8585 JtumEALIE T FREX M 72515 T H4-1 7-Jo 15-4-1 Maeda, Teine, Sapporo, Hokkaido 006-8585, Japan

6) BRI R PR E BRI 6) Department of Sustainable Agriculture, College of Agriculture,
T069-0836 JtimE AT A RRET 582 Food and Environment Sciences, Rakuno Gakuen University

7 ENRZREITZ AT 582 Bunkyodai-Midorimachi, Ebetsu, Hokkaido 069-8501, Japan
T194-8610 BGUARIT T ) 11°A6 6-1-1 7) Tamagawa University Brain Science Institute

8) —MALEE NS RBHFER SRS 6-1-1 Tamagawagakuen, Machida, Tokyo 194-8610, Japan
T060-0061 JbHmEFLIETTHRXE 125065 TH7 8) Institute of Physical Development Research

9) JLEERZR G E ST Minami 1, Nishi 5-7, Sapporo, Hokkaido 060-0061, Japan
T060-0811 JeiEALiE bXIb112&067 TH 9) Faculty of Education, Hokkaido University

Kita 11, Nishi 7, Sapporo, Hokkaido 060-0811, Japan



EORHRZR At LIRS 2 2 S 2 IIDHEE DARERE L AR VA b L—= 2 T i O RIE T RR

intergroup difference (P=0.799). There was no significant intergroup difference in percent increases of
IRM (P=0.530, N: 8.9£8.6%, S: 11.5+10.7%). In both conditions, MVC significantly increased after
training period (P<0.01) without any significant intergroup difference (P=0.908). On the other hand,
there were no significant differences in percent increases of MVC between intergroup (P=0.697, N: 14.3
+12.5%, S: 12.7£6.5%). These results suggest that effect of low-intensity resistance training to failure
on maximal strength in elderly adults is independent from movement velocities.

Key words: total work load, total contraction time, MVC, 1RM
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Table 1. Absolute load throughout intervention period.

Leg 1-3 week (kg)  4-6 week (kg) 79 week (kg)

N 10.84+3.7
S 10.6£3.6

10.9+£3.7
10.9£3.3

10.91+3.6
11.0+3.2
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Total number of repetition (A), total work load (B), total contraction time (C) throughout intervention period (Mean=+SD).

N=Low-intensity resistance training with normal movement velocity

S=Low-intensity resistance training with slow movement

*P<0.01vsS, § P<0.01 vsN
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Change of 1IRM (A), percent increases of IRM (B) throughout intervention period (Mean=+SD).

N=Low-intensity resistance training with normal movement velocity
S=Low-intensity resistance training with slow movement velocity
a: P<0.01 vs Pre, b: P<<0.01 vs 4 week, ¢: P<0.01 vs 7 week
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Figure 3. Change of MVC (A), percent increases of MVC (B) throughout intervention period (Mean®SD).
N=Low-intensity resistance training with normal movement velocity
S=Low-intensity resistance training with slow movement velocity
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