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Effect of Low-frequency and Low-intensity Health Promotion Exercise
for Physical Function in Older Adults

——Examination for Lower Limbs Muscular Strength and Walking Ability——

Illyoung HaN, Makoto OuNO, Takashi KINUGASA, Tohru TAKEMASA,
Kazuki Esakl and Shukoh Haca

The purpose of this study was to evaluated the effect of low-frequency health
promotion exercise (1 day/wk) for lower limb muscular strength and walking ability

in older adults.

A total of 107 (age 66.9+5.2 yr ) volunteers performed aerobics exercise (90 min,
1 day/wk, 26 wk). The volunteers were measured leg muscle strength, walking test
(6 m normal walking time ; bBNWT, 5 m maximum walking time; 5SMWT, 400 m
walking time; 400WT) and physical fitness test.

Leg muscle strength (9.7%, p<0.01) and walking ability (6NWT: 6.1%, p<0.01.
EMWT: 14.3%, p<0.001. 400WT: 5.4%, p<0.01) were significantly improved by

exercise.

These results suggested that low-frequency health promotion exercise could
increase lower limb muscular strength, walking ability and physical fitness level in

older adults.

Key words: Older adults, Low-frequency and low-intensity health promotion exer-
cise, Lower limb strength, Walking time
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Table 1. Physical characteristics of the subjects

60-64 yr group | 6569 yr group | 70-74 yr group| 75-yr group Total

n=40 n=30 n=27 n=10 n=107
Age (yr) 616+ 1.6 669 1.6 716+ 1.5 76.3+ 1.8 669+ 5.2
Height (cm) 152.1% 6.2 1522+t 7.8 151.0t 86 1519+ 93 151.7f 7.4
Weight (kg) 553 7.4 57.3+ 88 55.4+10.4 48.9% 6.9 55.3%+ 8.7
BMI (kg/m?) 239+ 3.0 247 3.0 243+ 4.2 21.3+= 3.3 240t 34
HR rest (beat/min} 799+11.3 794+ 8.6 80.1£10.8 81.8+118 79.9+104
SBP rest (mmHg) 129.2+15.0 136.5+15.7 132.6+155 139.2+20.5 133.4x15.7
DBP rest (mmHg) 79.1+ 85 78.3+t104 76.2+ 87 76.7% 8.5 78.1%t 8.9

Values are means*SD.

BMI: body mass index, HR: heart rate, SBP: systolic blood pressure, DBP: diastolic blood pressure
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Changes in leg muscle strength in older adult pre and post 26 wk of health promotion exercise.

A: Changes in all subjects, B: Changes in each age group, pre: pre health promotion exercise, post: post
health promotion exercise, Values are means=SD. *: p<0.05, ¥* p<0.01.

Table 2. Changes in leg muscle strength and walking ability in male and female

Male (n=20) Female n—=87)
Pre Post Pre Post
Leg muscle strength (N/m) 95.1%+20.8 99.3+£27.8 72.0L£18.2 82.5119.4%%*
5 m walking time (sec) 35+ 04 32+ 05 35+ 05 3.2% 04%*
5 m maximum walking time (sec) 22+ 03 1.9+ Q.3%%* 24+ 03 2.1+ 0.3%%F
400 m walking time (sec) 254.61+26.9 241.0%+28.0 266.6+33.4 253.1 +35.0%*

Values are means=®=SD.

Pre: pre health promotion exercise training, Post: post health promotion exercise training

¥ p<0.01, ¥ p<0.001



74

BEBD ENB = oo —FH, HAOHEEEZRTE
BEY/2 D 07T (N/m/kg) 2RI HEE L 7245 R,
B 1.67 N/m/kg, i3 141 N/m/kg T, 5
WOENEE p<001) IiEh -1z, 1, BE-S
KO EHRBROBLAHNENERS &, THETE
127% <, FEIHEN (p<0.001) L, BT
BEEREMIERIR SN, - /2 (Table 2),

2) 5mFHBITFRALB

b m BESITRRNE, BRSO < 0 EHR]IL 356
05, HEHERTIIL04MWTHD, 027 (6.1%)

A

(sec)

L33

4.5+ l l
4.0
3.5+

3.0

2.5+

Sm walking time

2.0+
1.54
1.0

I 1 r p |
T

pre post

5m walking time

B oo REF - REE - BB - (LI - 58

DHEBERED (p<0.01) KR SN/ (Fig. 2), Eh
BRIOZTAL %R 2% &, 66~69ETIR02F
6.1%), 75 B EBTIZ 08 (25.8%) OFRS
B (p<0.05) BRSO DS, 60~64 KBt TIRE
fFRESNEH - 1o TO~TARBETIRO0IE
(29%) T, HEBELTRE» -1, £z, BED
CHEFRIROBLNEIERS &, TR
9.4% T, BEIZELL (p<0.01) L1zAs, BHTIzE
BRELER S0 h - K (Table 2).

Fig. 312 5 m RASITHRIOE AR LT, R

B

(sec)
4.6
44
4.2
4.0
3.8
3.6
34
3.2

3.0
oI

post

65-69 70-74
aged group (year)

60-64 75-

Fig. 2. Changes in 5 m walking time in older adult pre and post 26 wk of health promotion exercise.
A: Changes in all subjects, B: Changes in each age group, pre: pre health promotion exercise, post: post
health promotion exercise, Values are means=SD. * p<0.05, **: p<0.01.
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Fig. 3. Changes in 5m maximum walking time in older adult pre and post 26 wk of health promotion

exercise.

A: Changes in all subjects, B: Changes in each age group, pre: pre health promotion exercise, post: post
health promotion exercise, Values are means®=SD. *: p<0.05, *¥* p<0.01, *** p<0.001.
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Table 3. Changes of grip strength, single leg standing time, trunk flexion leg steping and reaction time

60-64 yr group (n=40) Pre Post a4 4%
Grip strength (kg) 26.0+ 8.1 267t 7.7 0.7 2.6
Single leg standing time (sec) 404£214 39.5%21.5 0.9 2.3
Trunk flexion (cm) 93+ 83 861+ 95 0.7 8.1
Leg steping (step/10 sec) 7791113 77.2410.8 0.7 0.9
Reaction time (msec) 0.5+ 0.1 04=x 0.1 0.1 25.0

65-69 yr group (n=230) Pre - Post 4 4%
Grip strength (kg) 25.6+ 8.6 27.0+ 7.3 14 5.2
Single leg standing time (sec) 23.71+19.2 43,8122 2%k 20.1 45.9
Trunk flexion (cm) 89% 86 8.1+t 82 0.8 9.9
Leg steping (step/10 sec) 779x115 79.612.2 1.7 2.1
Reaction time (msec) 04+ 0.1 04%= 0.1 0 0

70-74 yr group (n=27) Pre Post 4 4%
Grip strength (kg) 248+ 9.0 248+ 6.9 0 0
Single leg standing time (sec) 19.1+£17.1 37.8124.0%* 18.2 49.5
Trunk flexion (cm) 73t 76 9.5+ 8.6 2.2 23.2
Leg steping (step/10 sec) 75.6=13.3 77.56+10.4 1.9 2.6
Reaction time (msec) 05+ 0.1 04=x 0.1 0.1 25.0

75-yr group m=10) Pre Post 4 4%

Grip strength (kg) 23.6%+ 87 304+ 7.8 6.8 224
Single leg standing time (sec) 20.21+20.0 42.31+20.3* 22.1 52.2
Trunk flexion (cm) 6.2t 6.7 122+ 7.2 6.0 49.2
Leg steping (step/10 sec) 80.3£10.8 829+ 48 2.6 3.1
Reaction time (msec) 05+ 0.1 04+ 0.1 0.1 25.0
Total (n=107) Pre Post 4 4%

Grip strength (kg) 2564+ 84 26.61 7.4 1.2 4.5
Single leg standing time (sec) 28.4+21.7 41.0£22,0%F* 12.6 30.7
Trunk flexion (cm) 8.6+ 8.0 89X 88 0.3 3.4
Leg steping (step/10 sec) 776117 784+104 0.8 1.0
Reaction time (msec) 0.5 0.1 044 0.1%* 0.1 25.0

Values are means*=SD.

Pre: pre health promotion exercise training, Post: post health promotion exercise training
4: difference of post and pre, 4%: difference of (post and pre)/prex 100

* p<0.05, ¥*; p<0.01, ¥** p<0.001
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Fig. 4. Change in 400 m walking time in old adult pre and post 26 wk of health promotion exercise.
A: Changes in all subjects, B: Changes in each age group, pre: pre health promotion exercise, post: post
health promotion exercise, Values are means=SD. * p<0.05.
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