
O b j e c t i v e s: The aim of this study was to evaluate the effects of exercise on the
cardiovascular and musculoskeletal variables and quality of life in elderly women. 
M e t h o d s: The study subjects were 22 in experimental group and 21 in the control group,

all of who were aged 65 years and over. The subjects in the experimental group were
under an exercise program 3 times a week for one year. To assess the effects of exercise
in the study group, blood pressure, heart rate, lipid profile, bony metabolism, grip strength,
flexibility, reaction time, and quality of life were measured. 
R e s u l t s: Exercise showed the significant differences between experimental and control

groups on the variables of the diastolic blood pressure, HDL-cholesterol, urinary
deoxypyridinoline, flexibility, and quality of life. Compared to before the exercise in the
study group, the urinary DPD level and quality of life were significantly improved at 3
months, and diastolic blood pressure, serum HDL-cholesterol, and flexibility were
significantly improved by 1 year. 
C o n c l u s i o n s: The study results underscore the efficacy of exercise and the need for

regular exercise programs that are designed for older persons. 
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Table 1. General characteristics in the experimental and control groups Unit : n(%)

E x p e r i m e n t a l C o n t r o l
g r o u p g r o u p p - v a l u e

( n = 2 2 ) ( n = 2 1 )

General characteristics A g e ( y r ) 6 5 - 7 4 1 7 ( 7 7 . 3 ) 1 7 ( 8 1 . 0 ) 0 . 7 6 7
75 over 5 ( 2 2 . 7 ) 4 ( 1 9 . 0 )

E d u c a t i o n Y e s 1 6 ( 7 2 . 7 ) 1 4 ( 6 6 . 7 ) 0 . 6 6 5
N o 6 ( 2 7 . 3 ) 7 ( 3 3 . 3 )

Marital status M a r r i e d 8 ( 3 6 . 4 ) 1 3 ( 6 1 . 9 ) 0 . 0 9 4
W i d o w e d 1 4 ( 6 3 . 6 ) 8 ( 3 8 . 1 )

Health habits Regular exercise Y e s 9 ( 4 0 . 9 ) 9 ( 4 2 . 9 ) 0 . 8 9 7
N o 1 3 ( 5 9 . 1 ) 1 2 ( 5 7 . 1 )

S m o k i n g Y e s 3 ( 1 3 . 6 ) 1( 4.8) 0 . 6 0 7
N o 1 9 ( 8 6 . 4 ) 2 0 ( 9 5 . 2 )

Alcohol drinking Y e s 4 ( 1 8 . 2 ) 7 ( 3 3 . 3 ) 0 . 2 5 5
N o 1 8 ( 8 1 . 8 ) 1 4 ( 6 6 . 7 )

Periodic health examY e s 1 1 ( 5 0 . 0 ) 1 4 ( 6 6 . 7 ) 0 . 2 6 8
N o 1 1 ( 5 0 . 0 ) 7 ( 3 3 . 3 )
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Table 2. Mean values of cardiovascular and musculoskeletal variables and quality of life
before exercise in the experimental and control groups

Unit : mean S D

V a r i a b l e s
Experimental group Contro groupl

p - v a l u e( n = 2 2 ) ( n = 2 1 )

Systolic BP(mmHg) 1 4 4 . 4 1 1 2 . 4 0 1 4 9 . 1 9 1 2 . 4 0 0 . 2 3 8
Diastolic BP(mmHg) 8 8 . 0 5 1 0 . 6 4 9 2 . 0 5 9 . 4 4 0 . 2 0 0
Pulse pressure(mmHg) 5 6 . 3 6 7 . 8 4 5 7 . 1 4 9 . 3 1 0 . 7 6 8
Heart rate(beats/min) 7 8 . 9 1 1 1 . 5 1 8 1 . 3 3 1 2 . 0 0 0 . 5 0 3
Total cholesterol(mg/dL) 2 1 5 . 4 1 2 4 . 5 6 2 0 3 . 4 8 2 7 . 7 0 0 . 1 4 2
H D L - c h o l e s t e r o l ( m g / d L ) 4 3 . 0 9 8 . 0 2 4 0 . 6 7 7 . 0 7 0 . 3 0 0
T r i g l y c e r i d e ( m g / d L ) 1 4 7 . 7 7 5 1 . 8 3 1 5 8 . 9 5 5 6 . 6 3 0 . 5 0 3
L D L - c h o l e s t e r o l ( m g / d L ) 1 2 3 . 0 6 2 3 . 8 6 1 1 1 . 8 3 3 4 . 7 2 0 . 2 2 1
C a l c i u m ( m g / d L ) 9 . 0 9 0 . 3 4 9 . 2 1 0 . 2 7 0 . 2 1 8
P h o s p h o r u s ( m g / d L ) 3 . 8 1 0 . 3 4 3 . 8 6 0 . 6 0 0 . 7 3 3
O s t e o c a l c i n ( n g / m L ) 1 1 . 1 4 3 . 5 0 1 3 . 0 2 4 . 1 1 0 . 1 1 3
Deoxypyridinoline(DPD)(mM DPD/mM creatinine) 6 . 3 7 2 . 3 6 6 . 4 5 2 . 6 1 0 . 9 1 6
Grip strength(kg) 9 . 5 8 4 . 1 1 1 1 . 0 4 4 . 4 5 0 . 2 6 8
Sitting trunk flexion(cm) 1 1 . 5 0 6 . 2 2 9 . 0 2 6 . 4 6 0 . 2 0 8
Reaction time(msec) 7 2 3 . 0 5 1 3 6 . 3 7 7 2 0 . 1 9 2 0 4 . 2 8 0 . 9 5 7
Quality of life(score) 2 0 . 2 3 2 . 5 2 2 0 . 1 0 3 . 9 6 0 . 8 9 8

Table 3. Comparison of blood pressure and heart rate between the experimental and control
groups 

Unit : mean S D

V a r i a b l e s P r e t r e a t m e n t Post-3 months Post-1 year

Systolic BP(mmHg)
C o n t r o l 1 4 9 . 1 9 1 4 . 3 0 1 4 4 . 5 7 1 5 . 7 8 1 4 8 . 7 6 1 4 . 2 8
E x p e r i m e n t a l 1 4 4 . 4 1 1 2 . 4 0 1 4 2 . 5 0 1 4 . 1 0 1 3 5 . 1 8 1 3 . 2 0

Diastolic BP(mmHg)*

C o n t r o l 9 2 . 0 5 9 . 4 4 9 0 . 3 8 8 . 7 0 9 2 . 0 0 8 . 9 3
E x p e r i m e n t a l 8 8 . 0 5 1 0 . 6 4 8 6 . 6 8 8 . 4 7 8 3 . 7 3 8 . 1 8

Pulse pressure(mmHg)
C o n t r o l 5 7 . 1 4 9 . 3 1 5 4 . 1 9 1 2 . 8 6 5 6 . 7 6 1 0 . 4 0
E x p e r i m e n t a l 5 6 . 3 6 7 . 8 4 5 5 . 8 2 1 1 . 9 2 5 1 . 4 5 1 1 . 0 3

Heart rate(beats/min)
C o n t r o l 8 1 . 3 3 1 2 . 0 0 7 6 . 9 5 8 . 9 6 8 0 . 3 3 1 0 . 5 4
E x p e r i m e n t a l 7 8 . 9 1 1 1 . 5 1 7 9 . 4 1 1 1 . 1 6 7 1 . 5 5 7 . 3 0

*Significant between experimental and control groups by time
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Table 4. Comparison of lipid profiles between the experimental and control groups 
Unit : mean S D

V a r i a b l e s P r e t r e a t m e n t P o s t - 3 m o n t h s P o s t - 1 y e a r

Total Cholesterol(mg/dL)
C o n t r o l 2 0 3 . 4 1 2 7 . 7 0 2 0 0 . 0 0 2 5 . 8 6 2 0 4 . 5 7 2 9 . 4 8
E x p e r i m e n t a l 2 1 5 . 4 1 2 4 . 5 4 2 1 2 . 1 4 2 9 . 7 8 1 9 6 . 8 6 2 6 . 1 5

H D L - C h o l e s t e r o l ( m g / d L )*

C o n t r o l 4 0 . 6 7 7 . 0 7 4 1 . 1 0 6 . 6 2 4 2 . 9 5 1 0 . 5 5
E x p e r i m e n t a l 4 3 . 0 9 8 . 0 2 4 7 . 3 6 8 . 4 6 5 1 . 0 9 1 0 . 8 8

T r i g l y c e r i d e ( m g / d L )
C o n t r o l 1 5 8 . 9 5 5 6 . 5 3 1 7 9 . 6 2 8 2 . 4 8 1 8 7 . 3 8 6 5 . 7 6
E x p e r i m e n t a l 1 4 7 . 7 7 5 1 . 8 3 1 5 5 . 9 1 5 1 . 7 3 1 4 0 . 3 6 5 5 . 2 7

L D L - C h o l e s t e r o l ( m g / d L )
C o n t r o l 1 1 1 . 8 3 3 4 . 7 2 9 9 . 0 3 3 6 . 7 1 9 5 . 1 6 3 4 . 8 0
E x p e r i m e n t a l 1 2 3 . 0 6 2 3 . 8 6 1 1 2 . 8 0 3 1 . 3 2 9 8 . 9 8 2 4 . 0 0

*Significant between experimental and control groups by time

Table 5. Comparison of bone metabolism marker between the experimental and control
groups 

Unit : mean S D

V a r i a b l e s P r e t r e a t m e n t P o s t - 3 m o n t h s P o s t - 1 y e a r

C a l c i u m ( m g / d L )
C o n t r o l 9 . 2 1 0 . 2 7 8 . 6 3 0 . 2 4 8 . 7 4 0 . 3 3
E x p e r i m e n t a l 9 . 0 9 0 . 3 4 8 . 8 5 0 . 4 2 8 . 9 5 0 . 3 1

P h o s p h o r u s ( m g / d L )
C o n t r o l 3 . 8 4 0 . 5 5 3 . 7 8 0 . 4 0 4 . 0 3 0 . 4 3
E x p e r i m e n t a l 3 . 8 6 0 . 3 1 3 . 7 5 0 . 3 6 3 . 9 6 0 . 4 4

O s t e o c a l c i n ( n g / m L )
C o n t r o l 1 3 . 0 2 4 . 1 1 1 1 . 6 4 4 . 4 3 9 . 7 0 4 . 0 5
E x p e r i m e n t a l 1 1 . 1 4 3 . 5 0 1 0 . 3 4 3 . 6 1 8 . 2 3 2 . 7 6

Deoxypyridinoline(mM DPD/mM creatinine)*

C o n t r o l 6 . 4 5 2 . 6 1 6 . 0 7 3 . 2 5 6 . 1 7 2 . 5 9
E x p e r i m e n t a l 6 . 3 7 2 . 3 6 4 . 4 5 1 . 9 8 4 . 0 9 1 . 5 7

* Significant between experimental and control groups by time
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Table 6. Comparison of physical fitness between the experimental and control groups  
Unit : mean S D

V a r i a b l e s P r e t r e a t m e n t P o s t - 3 m o n t h s P o s t - 1 y e a r

Grip strength(kg)
C o n t r o l 1 1 . 0 4 4 . 4 5 1 3 . 9 1 4 . 3 6 1 3 . 1 7 3 . 7 2
E x p e r i m e n t a l 9 . 5 8 4 . 1 2 1 5 . 1 2 5 . 2 3 1 5 . 1 7 4 . 9 5

Sitting trunk flexion(cm)*

C o n t r o l 9 . 0 2 6 . 4 6 9 . 8 6 4 . 6 5 1 1 . 0 2 4 . 9 7
E x p e r i m e n t a l 1 1 . 5 0 6 . 2 2 1 2 . 7 8 5 . 5 7 1 6 . 5 2 6 . 4 9

Reaction time(msec)
C o n t r o l 7 2 0 . 1 9 2 0 4 . 2 8 6 3 9 . 2 9 1 4 2 . 9 3 4 5 5 . 3 3 1 0 1 . 2 0
E x p e r i m e n t a l 7 2 3 . 0 5 1 3 6 . 3 7 5 6 6 . 0 0 2 2 0 . 0 4 4 4 5 . 9 5 9 2 . 9 6

* Significant between experimental and control groups by time

Table 7. Comparison of quality of life between the experimental and control groups  
Unit : mean S D

V a r i a b l e s P r e t r e a t m e n t P o s t - 3 m o n t h s P o s t - 1 y e a r

Quality of life(score)*

C o n t r o l 2 0 . 1 0 3 . 9 6 1 9 . 5 2 3 . 2 8 2 1 . 1 4 3 . 3 7
E x p e r i m e n t a l 2 0 . 2 3 2 . 5 3 1 7 . 5 5 4 . 2 6 1 7 . 7 2 3 . 7 8

* Significant between experimental and control groups by time
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Table 8. Improvement of cardiovascular and musculoskeletal variables and quality of life
according to time in experimental group 

V a r i a b l e s
P o s t - 3 m o n t h s P o s t - 1 y e a r

M e a n I m p r o v e m e n t M e a n I m p r o v e m e n t
d i f f e r e n c e ( % ) d i f f e r e n c e ( % )

Diastolic BP(mmHg) - 1 . 3 7 - 1 . 6 - 4 . 3 2 - 4 . 9*

H D L - C h o l e s t e r o l ( m g / d L ) 4 . 2 7 9 . 9 8 . 0 0 1 8 . 6*

Deoxypyridinoline(mM DPD/mM creatinine) - 1 . 9 2 - 3 0 . 1* - 2 . 2 8 - 3 5 . 8*

Sitting trunk flexion(cm) 1 . 2 8 1 1 . 1 5 . 0 2 4 3 . 7*

Quality of life(score) - 2 . 6 8 - 1 3 . 2* - 2 . 5 1 - 1 2 . 4
* Significant change pre vs. post-treatment
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