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Causality Analysis of Muscle Activation, Physical Strength and Daily Living Abilities Change among the Elderly due to a
Health Promotion Exercise Program

Hee-Ra Kim, PT, PhD
Department of Medical Center, Classion Senior Town

Purpose: The purpose of this study was (1) to examine the effects of a Health Promotion Exercise Program (HPEP)
on functional improvement, physical strength (PS) and muscle activation (MA), and the interactive influence with
activities of daily living (ADL) and instrumental activities of daily living (IDAL) in the elderly, and (2) to develop and
provide a HPEP for the elderly in order to prevent declines and impairments in integrated nerve function and physical
capacity.

Methods: Our study included relatively healthy elderly people aged 65 years or older. The experimental group, which
was composed of 30 people, participated in a HPEP 50~60 minutes a day, 3 times a week, for a total of 12 weeks.
Results: Confirmatory factor analysis (CFA) validated the measurement models for MA, physical strength, ADL and IADL
with a p<0.01. This confirms (i) the beneficial effects of the ADFP on their MA and PS, and (ii) that their improvement
in PS, in turn, can improve their IADL. The results of this study indicates that ADFP can help Korean seniors 65 years
or older improve their MA, PS, ADL, and IADL, and do so synergistically.

Conclusion: An HPEP, when organized in such a way that the elderly can easily do it, and when exercise items and
intensity can be programmed and reorganized accordingly to individual physical and physiological characteristics by
presenting 5 categorized health domains of physical strength, may be useful, especially because it can be practiced
irrespective of time and place.

Keywords: Health promotion exercise program (HPEP), Muscle activation, Daily living abilities (ADL and IADL), Physical
strength
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GOF: X2 = 715.25
NFI = 0.87, RFI = 0.83, IFI = 0.89,
TLI = 0.86, CFI = 0.89

Strength
0.07*

Activity
0.52%*

&

Structural equation models of ADL.

Min B 0.25% 1

g ©

Tran 0.35%

LinH0.52* 1

¢

Lout 1.26*

D Up 0.12*

D Low 0.21*

—_

90606

Eat 0.16*

6

T Use 0.23*

P Hyg 0.15% 1

; ¥

&

Bat 0.74*

GOF: Goodness-of-fit, NFI: Normed fit index, RFI: Relative fit Index, IFI: Incremental fit index

TLIL: Tucker-lewis index, CFI: Comparative fit index

*in the square: Mean value of measurement variable

*in the circle: The explanatory power comment a measurement item (that is,

: Error term of measurement variable
The number on the arrow: Std. Estimate

R® of the Regression Analysis)

AT: Anterior tibialis, MG: Medial gastrocnemius, RF: Rectus femoris, BF: Biceps femoris,
M.S.: Muscle strength, M in B: Mobility in bed, Tran: Transfer, L in H: Locomotion in home,
L out: Locomotion outside, D Up: Dressing up, D Low: Dressing low, Eat: Eating,

T Use: Toilet use, P Hyg: Personal hygiene, Bat: Bathing
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A hypothesis test of ADL measurement models

Path Estimate
Muscle activity > ADL -0.00
Physical strength —ADL -0.46
Physical strength <>Muscle activity 0.39

GOF - ¥’= 715.25, NFI=0.87, RFI=0.83, 1F1=0.89, TLI=0.86, CFI=0.89
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0.20 0.21 1.85 0.06*

***p<0.01, **p<0.05, *p<0.10

Std. Estimate: Estimate of standardized regression weight

SE: Standard error, CR: Critical ratio (that is, t-Value), GOF: Goodness-of-fit

NFI: Normed fit index
RFI: Relative fit Index
IFI: Incremental fit index
TLI: Tucker-lewis index
CFI: Comparative fit index
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Physical
Strength
0.07*

Muscle
Activity
0.52*

Structural equation models of IADL.
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GOF: X2=259.51
NFI=0.94, RFI=0.92, [FI=0.96
TLI=0.94, CFI=0.96

P Use 0.17%

GOF: Goodness-of-fit, NFI: Normed fit index, RFI: Relative fit index, IFI: Incremental fit index

TLL Tucker-lewis index, CFI: Comparative fit index
*in the square: Mean value of measurement variable

*in the circle: The explanatory power comment a measurement item (that is, R2 of the Regression Analysis)

: Error term of measurement variable
The number on the arrow: Std. Estimate

AT: Anterior tibialis, MG: Medial gastrocnemius, RF: Rectus femoris, BF: Biceps femoris,
M.S.: Muscle strength, MM: Managing medication, Tran: Transportation, MP: Meal preperation, OH: Ordinary housework, P Use: Phone use
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A hypothesis test of IADL measurement models

Path Estimate Std. Estimate SE CR P
Muscle activity = ADL -0.00 -0.11 0.00 -1.25 0.21
Physical strength >ADL -1.09 -0.52 0.24 -4.56 0.00%**
Physical strength <>Muscle activity 0.39 0.21 0.20 1.95 0.05*

GOF - y’= 259.51, NFI=0.94, RF1=0.92, 1F1=0.96, TLI=0.94, CFI=0.96

***p<0.01, **p<0.05, *p<0.10

Std. Estimate: Estimate of standardized regression weight

SE: Standard error, CR: Critical ratio (that is, t-Value), GOF: Goodness-of-fit

NFI: Normed fit index
RFI: Relative fit Index
IFI: Incremental fit index
TLI: Tucker-lewis index
CFI: Comparative fit index
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