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The Effect of Strengthening Exercise Program on the Physical Activity, Activities of Daily
Living, Social Behavior and Functional Performance of the Elderly in a Hgirle for the Aged

Hyun-Sook Kim, Chee-Kyung Chung", Kang-Sook Lee"

Department of Physical Therapy, Yeojoo Institute of Technology and Institute of Health Science, Yonsei University;
Department of Preventive Medicine, College of Medicine, The Catholic University of 7orea”

Objectives : To evaluate the effects of a strengthening exercise
program on the physical activity, activities of daily living(ADL),
social behavior and functional performance of the elderly in a
home for the aged.

Methods : We administered a survey questionnaire that
consisted of questions to establish general characteristics, health .
habits and status, physical activity, ADL, and social behavior.
Additionally, a physical fitness and functional performance
examination was performed on subjects who were 65 years oid or
older. Study subjects numbered 33 in the experimental group and
35 in the control group. For intervention, we used a strengthening
exercise program of the upper and lower limbs for 12 weeks(5
times/week) using dumbbells and lead-packed weights.

of physical activity and social behavior were significantly higher
than the control group and the before exercise measurements.
Moreover, the variables of functional performance were
significantly higher than in the control group or the before exercise
records.

Conclusion : These results indicate that a strengthening
exercise program can improve the score of physical activity, ADL
and social behavior, as well as decrease the time(sec) of
functional performance of the elderly in a home for the aged.
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Table 1. Ranges and reliability of measurement tools

Measurement tool Items Range of score Cronbach’ s alpha
Physical activity 10 14 0.61
Activities of daily living(ADL) 6 1-3 0.65
Social behavior 20 0-1 0.66
Table 2. Distribution of subjects by general characteristics n(%)
. Experimental ~ Control 2
Variable Izn=33) (n___35) x p
General characteristics ~ Age(yrs) 65-74 9(27.3) 10(28.6) 0.014 0905
T50ver  24(72.7) 25(714)
Gender Male 15(45.5) 14(40.4) 0207 0.649
' Female  18(54.5)  21(60.6)
Education Yes 11(33.3) 10(28.6) 0.180 0.671
No 22(66.7) 25(71.4)
Religion Yes 26(78.8) 25(71.4) 0491 0484
No 7(21.2) 10(28.6)
Health habits and status Regular exercise ~ Yes 11(33.3) 21(60.0) 4848 0.028
No 22(66.7) 14(40.0)
Chronic disease ~ Yes 23(69.7) 13(37.1) 7.225 0.007
No 10(30.3) 22(62.9)
Smoking Yes 20(60.6) 17(48.6) 0992 0319
No 13(39.4) 18(51.4)
Drinking Yes 17(51.5) 16(45.7) 0229 0.632
No 16(48.5) 19(54.3)
Sleeping Good 19(57.6) 20(57.1) 0.001 0971
Poor 14(42.4) 15(42.9)

A3l d%S &R 7)(matching)3le],  (triceps extension)?] x| $&-53} 217
7z} 364 A¥TH dxT ] wigst  b7)(squats), =8 w3)7](leg curl),
Atk A7 F 2 =98 AYs B4 0|27 (knee raise), 'L7}e}
AZ g AE8FE 338 2T 35 &7 (toe raise), YO E W A7(leg
oAt ‘ kick to side)o} 7+ iAo 2873 &
g B 2202 §y, AEY A £T
2.9 =7 A BT nrgseigint. fiETd
D$EZ2aY = oW 2% 7hekA] gokon, u
2 ATl ARgs FEZRIFEE A A FAAY AR EEel %Z]ﬂ‘”q
PATE st [19,20], =19 A% 2 $T2 A we} 1258 474
AY 4% Asln A, F 2 A4 3UAR FESP F 53] A4 0} At 1
A AkE W] e A Axe dAH  dAdMe 259 ALHAZ AEHA
287s Eezezads 34 5 & XTF Aol §lE FAEES 4
A Agshs Zragor AF/FY &391x, 286 M Brill 5 [19]9]
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Aol A Aed 243 £5Z2T 2 05 ke~1.0 ke o} 0.5 ke & 5
AL oo Aoy, 1 #4L  HUE L5 247 AFeoh v
2Ef Aol ETFH FH L5 AR 45 3dA M E 1.0 ke~2.0 kel of
2, 34859 3 2 o2y w2 #HH 05k ~1.0ked] & FHUE AHE
THEX FF-A A7) (alternate military 3t} $F53} 24 9AY AE 1=
press), 402 & 2g]7|(front shoulder R2E 52 834 3 setZ &3}, vf
raise), ¥ 0.2 T &g 7|(lateral raise), F ufrl 23|48 ZIIAA wix]E 450
B F3]7\(biceps curl), ZEA] H7] A 3A] 2EASEEE 1434 HES]
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Table 3. Mean values of physical activity, ADL, social behavior, functional performance and physical fitness before exercise

Experimental

Control

Variable t P
MeantSD MeantSD
Physical activity(score) 19.3613.36 19.2943.19 0.10 0.461
Activity of daily living(score) 17.3340.85 17.57+1.09 -0.99 0.322
Social behavior(score) 16.58+2.25 18.29+1.36 -3.82 0.000
Functional performance Timed-chair(sec) 2274148 2.29+1.24 -0.06 0.949
6m-walk velocity(sec) 10.64+4.78 12.6347.68 -1.27 0.206
Stair climb(sec) 26.92117.14 30.40+11.58 -1.48 0.142
One-leg standing(sec) 4.38+5.87 341+4.29 0.78 0.440
Physical fitness Height(cm) 149.58+9.95 149.34+9.07 0.10 0.919
Weight(kg) 48.36110.07 51.03+10.42 -1.07 0.287
Vital capacity(cc) 460.00+195.51 546.67+140.75 -1.29 0.209
Grip strength(kg) 18.05£6.91 16.7145.67 0.86 0.389
Knee extensor strength(kg) 10.8043.65 9.4313.59 1.56 0.122
Knee flexor strength(kg) 6.9043.16 5.8342.88 1.37 0.174
Push-up(times) 5.6718.75 7.2615.19 0.81 0419
o B 3 ser 4434900k 0% QUAGTh A 027 £01 20 AHgEe] W] Yt UE BAS B 5
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Table 4. Difference of physical activity, ADL, social behavior and functional performance before and after exercise

Experimental Control
Variable Before After t P Before After t P
MeantSD MeantSD MeantSD MeantSD
Physical activity 19361336  23.124499 4.88 0.000 19294319  16.80+2.31 423 0.000 .
Activity of daily living(ADL) 17.3340.85 17484038 -1.00 0.162 1757£1.09 17.11£1.05 166 0.053
Social behavior 16.58+2.25 24961114 -736 0.000 18.29+136  17.77¢1.52 179 0.042
Functional Timed-chair 2.27+1.48 1.104035 4.59 0.000 2.29+1.24 231+149 032 0374
performance 6m-walk velocity 10.6444.78 6931255 556  0.000 12.63£7.68 12.11£7.04 044 0331
Stair climb 2692+17.14 21213601 745 0.000 30.40+11.58  33.10+12.85 -1.945 0.030
One-leg standing 4.38+5.87 6.16£7.20 -2.16 0019 3414429 326+4.16 054 0297

Table 5. Improvement of physical activity, ADL, social behavior and functional

performance after exercise

Experimental Control
Variable Mean Improvement  Mean Improvement
difference (%) difference (%)
Physical activity(score) 3.76 26.1 -2.49 -173
ADL(score) 0.15 09 -0.46 -2.6
Social behavior(score) 8.38 50.5 -0.52 -2.8
Functional performance  Timed chair stand(sec) -1.17 51.5 0.02 -0.8
6 m walk velocity(sec) -3.71 349 -0.52 4.1
Stair climb(sec) 571 212 2.70 -8.9
One leg stand(sec) 1.78 40.6 -0.15 44
A dojr7], 6m 7], Ag 92719 Al o] dETRY fo8A =%t

42w fosA gad §d
(p<0.01), 27L& A 227104 &
et F7HEAT (p<0.05). =3 A
T AT AL FTHAL
(p<0.05), &7 A2 ou 544
1‘1’—9]/‘42 30t} (Table 4).
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Table 6. Difference of physical activity, ADL, social behavior and functional performanceafter exercise by general

characteristics
Physical Social Timed chair 6 m walk o One leg
Variable activity ADL behavior stand velocity Stair climb stand
MeantSD  MeantSD MeantSD MeantSD MeantSD  MeantSD MeantSD
Age(yrs) 65-74 Exp  5.11£322%% 0224044  233+229* -0.8910.60%*  -3.0043.50 4441246 4281853
Cont -0.7043.02 0301095  0.1442.23 0.1110.60 0304334 2404704  -0.85+2.19
750over Exp 3.25+4.19%*  0.131099  2.54+41.84%* -1.2941.71%*  -396+4.13  -6.04+4.95%*  0.89+1.94
Cont -320+2.84 0.5241.85  -0.76+1.42 0.00+1.22 -0.8417.87 4.6418.38 0.08+1.51
Gender Male Exp  4.00£4.39%* 027+1.09  220£1.82%* -0.80+1.08* S3474334%  3.6743.090%  3.07+4.87*
Cont -0.8613.48 007206  -0.36+1.82 0.0710.92 2.1416.46 0431699  -0.64+1.88
Female Exp  3.564£3.75**  0.06£0.64** 2.7242.05%* -1.5041.72%%  -0.8944.47  -7.2244.79%*  0.78+4.67
Cont -3.57+2.25 -0.81£1.21  -0.62+1.66 0.00£1.21 -2.2946.66 4091932  0.1211.64
Education Yes Exp  4.1444.09%* 0.0540.58  2.86+2.08** -1.4141.59%* 3824399  -7.2744.32%F 27944 84%*
Cont  -2.40+2.87 -0.6010.85  -0.44+1.80 -0.1780.96 -0.7617.89 3124928  -0.22+142
No Exp 3.00+£3.85%*  0.36%1.29 1.7341.42%* -0.73+1.19*% -34544.01%  -22712.28  -0.1444.35
Cont -2.7013.68 -1.10£129 -0.70+1.49 0.50£1.27 0.1043.28 14016.62  -0.10£2.49
Religion Yes Exp 3.65£3.98+%  0.1240.95  2.6211.94%* -1.1941.55%*  -3.69+4.09  -5.88+4.59** 1.2334.04
Cont  3.48+2.69 -028+1.77 0441145 0.04x1.16 -0.60£7.99 3.9248.38 0.04+1.64
No Exp  4.144434*  0294049*  2.0042.00* -1.1441.35 37148364 4574391 4.00+6.99
Cont  0.004£2.58 -0.90+£1.99  -0.70+2.31 0.0010.94 -0.30+£2.58  -0.60+8.53  -0.75+1.99
** p<(0.01
* p<0.05

Table 7. Difference of physical activity, ADL, social behavior and functional performance after exercise by health habits and

status
Physical Social Timed chair 6 m walk L One le;
Variable aci,ivity ADL behavior stand velocity Stair climb standg
MeantSD  MeantSD MeantSD MeantSD MeantSD  MeantSD  MeantSD
Regular Yes Exp 4.36+3.85%  0.0940.53 2.4512.18%* -1.5041.68%*  4.1444.31%F  -6,36+4.79%* 2.45+5.63
exercise Cont -1.2943.17 -0.29£2.09  -0.43%1.83 0.15£0.80 2.5046.80 0.1448.15  -0.29+1.42
No Exp 2.55+4.18%*  0.27+1.35 2.55+1.44%* -0.5540.69 -2.8243.06 -4.0943.30%* 0.55+2.27
Cont -329+2.79 057£1.29  -0.57+1.66 -0.05+1.24 -2.5246.25 4294859  -0.12£1.97
Chronic Yes Exp 3.6543.54*%*  (.17£1.03 1.96+1.74%* -1.17£1.64 3.6144.34%%  _6,0944.76%  0.3343.32
disease Cont -2.08+3.23 -031+£1.03  -0.1580.99 -0.17£0.72 0.9244.73 0.234£9.69  -0.35+1.07
No Exp 4.0045.69%F  0.1010.32 3.70£1.89%* -1.2041.13%%  -3.9043.03  -4.50+3.54%* 5.2516.08**
Cont -2.7313.03 -0.55+1.92 073200 0.14£1.25 -1.3617.82 4.05£7.68  -0.50+£2.01
Smoking Yes Exp 3.6944.03*%*  (0.38%1.12*  2.69+1.89%* -1.08£1.12%% 4234455 -6.461+4.84%*  2.31+2.93*
Cont -3.06%2.15 -0.07£1.37  -0.3911.65 0.11+1.13 -0.8317.59 5.39+8.08 0.3941.75
No Exp 3.80+4.07%*  0.0010.65 2.3542,01** -1.2541.71% 3354357 -5.05#4.17%  1.5015.79
Cont -1.8843.79 -2.35£1.89  -0.65+1.80 -0.06£1.06 -0.1846.19  -0.29+8.25 1.5045.79
Drinking Yes Exp 3.13+4.09%*  0.1940.40 3.00£1.86%* -1.38+1.36%*%  4.06x4.77+* -7.3115.00%* 1.50+3.17
Cont -2.84+2.62 -0.68+1.25  -0.74+1.79 0.11£1.18 0.68+4.74 4.5319.20 0.24+1.78
No Exp 4.35£3.92+%  0.47+1.07 2.00£1.94** -1.00£1.62 -3.3543.08 -4.004£3.18%  2.1246.08
Cont -2.06£3.51 -0.19£2.01  -0.2541.61 -0.060.99 -1.9448.68 038735  -0.69+1.63
Sleeping Good Exp 4.6314.00%*  0.2610.93 2.84+1.83%* -1.05£1.22%%  4.05+4.64*  -4.84+4.76** 2.87+4.49*
Cont -2.304£3.09 -020+£1.96  -045+1.73 -0.05£0.89 0.55+6.87 42549.39 0.00£1.49
Poor Exp 2.5743.79%*  0.00£0.78*%  2.00+2.04** -1.36£1.82%  -3.2112.83 -6.641£3.86%*  0.39+5.06
Cont -2.73%3.13 -8.00£1.01  -0.60+1.72 0.1441.35 -1.93+6.79 047¢7.01  -043+2.08
#* p<0.01
* p<0.05
doltt FeAE 429 291 $39 &7t
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stand
1.4842.52*
0.06+1.48
2.35¢7.17
-0.89+2.34
1.5315.04
0.90+2.88
-4.00£1.57

5.0016.93*

One leg
1.53£2.92%
-0.02£1.74
2.0946.19
-0.461.82
1.23+1.81*
0.15+1.24
2.20+6.06
-0.63+2.24

Stair climb
MeantSD  MeantSD
-6.6914 46%*
3.55+8.80
1.08+8.20
-6.31£16.39%*
4.0548.47
-5.1542.58**
0.7318.56
-6.4545.17%*
3.4619.17
-4.3182.66*
0.2246.26
-5.9615.05+*
2.20+8.93
5.25+6.03

-040+1.19
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1

6 m walk

_velocity

MeantSD
-3.941+4.17
-1.8617.07
-3.4743.83%% 4.5044.26*

1.7746.04
-6.3144.82
-2.10+6.87
-2.00£1.95*

1.60+£6.43
-4.95+4.54
-1.7746.29
-1.77£1.48*

3111747
-4.13+4.54
-1.7345.69
-2.70+1.83**

6.8049.28

S

OE]/\

’

T

1+0.78

Timed chair
stand
MeantSD

-0.88+1.09
-0.1841.22
-1.4741.77%*
0.4240.67
-1.92142 06%*
0.05£1.28
-7.00£0.66%*
0.
-1.5041.79**
-0.0811.15
-0.6940.63%*
0.3310.87
-1.48+1.68**
-0.07£1.00
-0.504£0.53%*
0.60+0.89

Social
behavior
2.38+1.82%*
-0.55£1.82
2.5942,09**
-0.4611.56
26241 98%*
-0.70£1.72
2.40+1.96%*
-0.274£1.71
2.65+1.84**
-0.54£1.56
2.2342,13%*
-0.4442.19
2.224].88**
-0.70£1.56
31.0£2.02
0.60+2.30

MeantSD

f

0.13£1.15*%
-0.68+1.17
0.1840.53
-0.08+2.22
0.23£1.24*
-0.70+1.30
0.1010.55
-0.13+1.99
0.20+1.06%*
-0.77£1.24
0.0810.49
0441229
0.17£1.03*
-0.53£1.17
1.0010.32
0.00£3.54

Physical
activity
MeantSD  MeantSD
44143 47+
-1.8543.78

3.0644.49%*
-2.8612.59
4.8513.34**
-1.73+2.84
2.08+4.44%*
-3.05£3.19
4,1544.99*
0.0042.69
3.3040.74**
2.7410.54
3.3944.09%*
-2.9743.01
4.60+3.81*
0.40+1.52

Exp
Cont
Exp
Cont
Exp
Cont
Exp
Cont
Exp
Cont
Exp
Cont
Exp
Cont
Exp
Cont

Good
Poor
Good
Good
Poor
Good
Poor

Poor
60-694) =104 26~

(o]

A% - AAE - ol

R

Table 8. Difference of physical activity, ADL, social behavior and functional performance after exercise by physical fitness

1}

itk =Q9A e 2A L A

112
Variable
Grip
strength
Knee
extensor
strength
Knee flexor
strength
Push-up
** p<0.01
* p<0.05
son [34]
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