
25  1 1-12 2016

Journal of Sports Research

Vol. 25 No. 1  pp. 1-12 (2016)

樓梯運動對中高齡女性休息心率變異度之影響
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摘　要
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16 55

(n = 8 ) 6

Polar (heart rate, HR) 6

Polar low frequency power 

(LF) LF (LF norm) high frequency power (HF) HF (HF norm) LF/

HF (rating of perceived exertion, RPE)

(64.8 ± 6.5 ) 6 LF norm HF 

norm LF/HF (p > .05) LF (249.9 ± 186.2 vs. 614.8 ± 455.6, 

p < .05) LF (197.2 ± 175.7 vs. 480.1 ± 359.7, p < .05) HF (113.6 ± 

105.6 vs. 447.1 ± 394.8 , p < .05) HF (75.2 ± 72.7 vs. 296.1 ± 299.5, p < .05)

(p > .05) 6

(HR: 103.3 ± 21.5 bpm) (p < .05) (HR: 82.9 ± 8.9 bpm)

RPE (p > .05) 6

LF HF
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關鍵詞：

(Lan, 

Chen, Lai, & Wong, 1999)

( 2007)

(heart rate 

variability, HRV)

(24 )

(

2005)

( 2008)

HRV

HRV

(Takahashi, Okada, Hayano, & Tamura, 

2001)

HRV

(Carpeggiani 

et al., 2005; Chacko et al., 2008)

(Silvetti, Drago, & Ragonese, 2001)

(Antelmi et al., 2004)

(Malfatto 

et al., 1998)
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(Carter, Banister, & Blaber, 2003; 

Macor, Fagard, & Amery, 1996)

(Boreham, 

Wallace, & Nevill, 2000)

(Boreham et al., 2000)

(Theodorou et al., 2013)

HRV Melanson

Freedson (2001) 11 16

3 30

HF 12

12

HRV

Figueroa, Kingsley, McMillan, and Panton 

(2008) 10

( 27 60  ) 16

(12

 ~ 6 )

(Theodorou et al., 2013)
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一、研究對象

20 55

20 10

10

2

8

8 64.8 ± 6.5

1
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二、實驗流程與步驟

6 2

( 1 10

2 20 3 30 4

40 5 50 6 60

22 14.5

210  = 66,990 ) 2

5 1

5

10 5 1

10 6

60

Polar  

(Polar RS800CX, Polar Electro, Finland)

(RPE)

(Borg, 1970; 

Chen, Nosaka, Lin, Chen, & Wu, 2009)

6

Polar

24

LF LF norm HF HF norm LF/HF

(Essner et al., 

2006)

三、統計方法

(  ± ) t

LF LF norm HF HF norm

LF/HF

 � = .05

一、六週上與下樓梯運動介入時之
反應

210 66,990

6 (p < 

.05) ( 1)

(

) 

( 2007 Villiot-Danger, 2009)

(p < .05)

( 1)

RPE (p > .05)
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二、六週上與下樓梯運動介入對心
率變異度之影響

6

LF (

614.8 ± 455.6 480.1 ± 

359.7) HF ( 447.1 ± 394.8

296.1 ± 299.5) (p < .05)

LF ( 249.9 ± 186.2

197.2 ± 175.7) HF (

113.6 ± 105.6 75.2 ± 72.7)

(p > 

.05; 2)

(p > .05)

(p > .05) ( 2)

6

( 1)

(Bassett et al., 1997; Gray & Chandler, 

1989; Teh & Aziz, 2002) Teh

Aziz (2002) 152

180

Bassett et al. (1997)

表 1　上樓梯組和下樓梯組進行 6週樓梯運動介入時之變化情形

p
103.3 ± 21.5* 82.9 ± 8.9 .04

RPE 9.3 ± 2.3 7.8 ± 1.2 .08

116.4 ± 14.7* 93.8 ± 10.3 .01

2,282.5 ± 327.2 2.213.1 ± 325.0 .34

1.3 ± 0.4* 0.6 ± 0.4 .00

RPE: rating of perceived exertion *  (p < .05)

表 2　上樓梯組和下樓梯組進行 6週介入前後對心率變異度分析測量指標之變化情形

p p
  77.1 ± 7.8   73.4 ± 10.5 .06   77.6 ± 14.9   74.0 ± 11.9 .12

LF 249.9 ± 186.2 614.8 ± 455.6* .02 197.2 ± 175.7 480.1 ± 359.7* .02

LF norm     0.7 ± 0.2     0.6 ± 0.1 .18     0.7 ± 0.2     0.6 ± 0.2 .08

HF 113.6 ± 105.6 447.1 ± 394.8* .03   75.2 ± 72.7 296.1 ± 299.5* .02

HF norm     0.3 ± 0.2     0.4 ± 0.1 .18     0.3 ± 0.2     0.4 ± 0.2 .08

LF/HF 312.7 ± 202.4 181.3 ± 115.4 .08 419.7 ± 421.7 222.1 ± 167.5 .10

LF: Low frequency power LF norm LF HF: High frequency power HF norm HF

LF/HF: Low frequency power/High frequency power *  (p < .05)
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30.2 ±  

1.4 mL kg
–1

min
–1

10.1 ± 1.1 mL kg
–1

min
–1

Gray

Chandler (1989) 40

6 2

6

6

LF HF

( 2)

6

LF norm HF 

norm LF/HF ( 2)

LF norm HF

HF norm

LF LF/HF ratio 

(

2000

2005)

HRV 

(

2006 Schuit et al., 1999)

(2006) 14 (

67.8 ± 5.7 3.5 ~ 15

3 1 ) 14

( 67.7 ± 5.5 ) 14

( 67.4 ± 5.5 )

LF

Schuit et al. (1999)

51 6

3 45

LF 15%

HRV

Figueroa et al. (2008)

10

16

HRV

(Dietrich et al., 2008)
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HRV

(Dietrich et 

al., 2008) Macor et al. (1996)

HF

Jensen Urstad, Saltin, Ericson, Storck, and 

Jensen Urstad (1997)

HRV

Shin, 

Minamitani, Onishi, Yamazaki, and Lee 

(1997) HF

(neural 

efficacy)

(Yamamoto, Miyachi, Saitoh, 

Yoshioka, & Onodera, 2001)

6

6

 (Polar 

RS800CX)

(Essner 

et al., 2006)

 low 

frequency power (LF) LF (LF 

norm) high frequency power (HF)

HF (HF norm) LF/HF
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Abstract
Introduction: Since the recent increase in the population of older people, the health 

of middle-aged and older people has garnered increasing attention. Numerous studies have 

indicated that regular exercise benefits the activities of the cardiovascular and autonomic 

nervous systems. This study investigated the effect of a 6-week stair exercise intervention 

on the resting heart rate variability (HRV) of middle-aged and older women.Methods: The 

participants of this study were 16 women aged 55 years and older, who were randomly 

assigned to the down-the-stairs and up-the-stairs groups (n = 8 participant per group). A 

6-week incremental stair exercise intervention was administered, and a Polar heart rate 

(HR) monitor was attached to each participant to measure her HR during the exercise. In 

addition, the resting HR of the participants was recorded using the monitors before and after 

the exercise to analyze the frequency domains of the HRV, namely the low frequency power 

(LF), LF norms, high frequency power (HF), HF norms, and LF/HF. After each type of stair 

exercise was completed, the fatigue and HR responses of the participants were evaluated 

using the ratings of perceived exertion (RPE) scale. All the results were compared through 

a two-way mixed analysis of variance.Results: No substantial difference was observed 

between the baseline and postintervention in the heart rate LF norm, HF norm, and LF/HF 

in either group (p������������������	������������p < .05) was observed between the baseline 

and postexercise in the LF of the stair-ascending (249.9 ± 186.2 vs. 614.8 ± 455.6) and 

descending groups (197.2 ± 175.7 vs. 480.1 ± 359.7), and HF of the stair-ascending (113.6 ± 

105.6 vs. 447.1 ± 394.8) and descending groups (75.2 ± 72.7 vs. 296.1 ± 299.5), without any 
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���������	�������������	�����	
��	����������p > .05). The postexercise HR of the up-the-

�	������������!�!�"�#����������������������	���
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��	
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�������	
������$	
�$�	����

group (82.9 ± 8.9 bpm, p�'� ������+�����������	�������������������?�����	�����	
��	���

groups in their RPE scores (p > .05). Conclusion: This study shows that both stair-ascending 

and descending exercise interventions improved LF HF in middle-aged and older women; 

however, the exercise intensity were lower during the stair-descending exercise than during 

the stair-ascending exercise. Thus, the stair-descending exercise may be provided to the 

�������������	�����������������	��Q�����������������[\]����	
����	���

Keywords: eccentric exercise, parasympathetic nervous system activity, autonomic nervous 

system, middle-aged and older woman


