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The effects of exercise training on physiological and psychological
status in hemodialysis patients

This review was conducted to explore the effects of the exercise training on physiological and
psychological status in hemodialysis patients, mainly focusing on activity intolerance, anemia,
serum level of sugar and lipid, blood pressure control, fatigue, and depression. We hope this
review will enable the health care professionals to realize the effects of exercise training in the
patients undergoing hemodialysis and then encourage them to exercise. Furthermore, exercise
training can be integrated into the routine care and can achieve the goal of health promotion as
well as enhance the quality of the life of hemodialysis patients. Dialysis is the primary treatment
in those patients with end-stage renal disease (ESRD). In Taiwan, the majority of ESRD patients
accepted the hemodialysis therapy, which often caused many physiological and psychological
problems, and further, affected their family, employment, social activities and quality of life. The
findings from research indicated that regular and adequate exercises would be beneficial to the
dialysis patients in physiological and psychological aspects. The exercise principle of hemodialy-
sis patients should include warm-up, aerobic exercise and cool-down. The type of aerobic excise
is mainly stationary bicycle; the exercise intensity can be adjusted according to the patient's toler-
ance. The guide of training progress was generally about 40 % to 85 % of maximal workload
measured by exercise testing. The exercise can be done during hemodialysis or after dialysis or
non-dialysis day. The duration of exercise was suggested 20 to 25 minutes each time. The training
course can be lasting 8 to 12 weeks and the exercise frequency has to be at least three times per
week. (Chin J Public Health. (Taipei): 2000;19(3):161-170)

Key words: end-stage renal disease, hemodialysis, exercise training.



�� !"#$!%&'

�� ! 2000, Vol.19, No.3162

�� !"88�9�9�

�� !"89�7�14�

��� 

�� !"#$%&'()*+,-.

��(End Stage Renal Disease, ESRD)�� 
�� !"#$%&'($)*+,-.

�� !"#$%&'()*+,-./0

�86�� !"#$[1]�� 85��� !
�� !18,705��ESRD�� !"#$%

�� !"93.96%�� !"#(Hemodialy-

sis, HD)�� HD�� ESRD�� !"#
�� !"#$%&'()*+ESRD�� 

�� !"#$%&!'%(!%)*+$

�� !"#$%&'(�)*(+,-.

�� !"[2]�� !"#$%&'()*

�� !"#$%&'()*+,-./0

�� !"#$%&'()*(+,-. 

�� !"#$%&'()*+[3,4]�� 

�� !"#$%&'()*+,-./

[5,6]�
ESRD�� !"#$%&'()*$

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./

[7]�� !"#$%&!"'([8-10]��

�� !"#$%&'()*[8,10,11]��

�� !"#$%ESRD�� !"#$%&

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./0

�� !"#$%&'()#*+,-./

�� !"#$%Medline1983�� !"#
�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-#.&

�� !"#$%&'()*+,-./0

�� !" #$%&'

�� !"#$%&'()*+,-./

���� !"#$%&

E S R D�� !"#$%& ( r e n a l

osteodystrophy)�� !"#$%&'()*

�� !"#$%&'()*+,-./

[12]�� !"#$%!$&'()%*+

�� !"HD�� !"#$%&'()*

�� !"#$%&'4.8�� !"#$%
[13]�� !"#$%&'()*+,-.

�� !" [10,14]�� !"#ESRD��

�� !"#$%&'()*+",-./

�� !"#$%&'()�*+,-�.

�(VO
2
 max)�� ! [8]�� !"[15-17]

�� !"#$%&VO
2
 max�� !"#

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,[10]��

�ESRD�� !"#$%&'()*+

�� !"#$%&'()*+,�-

�[10]�� !"#$%&'()*+,-
�� !"#$%&'()*(recombinant

human erythropoietin, rhuEPO)�� !"#

�� !"#$%&'()*+,( O
2

Peak)�� !"#$%&'()*+,$

�� !"#$%&'()*+,-./0

�� !"#$%&'EPO� O
2
 max��

�� [18]�� !"#$%&[10]�� 

�EPO�� ESRD�� !"#$%&'
�� O

2
 peak�� !"#$%&'()

�� !"#$%&'EPO�� !"#$

�� !"#$%&'() O
2
 peak�� 

�� !"#$%&'()*+�,*-

(uremic myopathy)�� !"#$%&'(

�� !"#$%&'()!*+,-./

�� !"[16]�� !"#$%&EPO�

�� !"#$%&'()*+,&'-.

�� !"#$%&� !'()*+,-

�� !"#$%&'($)*+�,-.

�� !"#$%&'()*+,-./

EPO�� !"#$%&'()*+,-.
�� !"#$%&'()*+,-.)/

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./)

�� !"



�� !"#$%&'()*(+,-

163�� ! 2000, Vol.19, No.3

�� !"#$%&'()$*+,-

�� !"#$%&'[8,19-21]�� !"

�� !�"#[15,22]�� !"#$%&
�� !"#$%&'()*!+,-./

�� !"#[15,19]�� ![21]�� !"

��[8,16,23]�� !"#$% O
2
 max��

�� !"# !$%&'1 5 % [ 1 6 ] �

42%[22]�� !"#$26%[10]�� !"

�� !"# O
2
 max�� O

2
 max�� 

�� !"#$%&'()*+,-./0

�� !"#$ %&'()(�� !"#

��) �� !"#$

���� !"#

�� !"ESRD�� !"#$%&

ESRD�� !"#$%&'()*+,%-

�� !"[9]�Goldberg��[19]�14��

�� !"12�� !"#$%&'!"#

�� !"#$%&'()*+,-$%.

�� 27%�� !"#26%�� !Fitts�
�[24]�� !"#10�� !"#$%&

�� !"#$%&32.0%�� 36.7%��

�� !"#$%&'()*+,-./0

�� !"[19,24]�� !"#$[8,22,23]�

�� !"#$%&'()*+,-.*/

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,#-./

�� !"#$%&'()*+,'-./

�� !"#$%&'"()*+,-./

�� !"#$%&'()*#ESRD�� 

�� !"#$%&�'()*+,-./

�� !(renal anemia)�� !"#$%&

�� !"#$%&'()*+, !"-

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./

�� !�"#$%&'()*+,-./

�� !"#$

���� !�"#$%

ESRD�� !"#$%&'()*+!

�� !"#$%&'()*+,-./0

��[25]�� !"#$%&'()*+,

�[26]�� !"#$%&'()*+�,

�� !"#$%[19]�� !"#$�%

�� !"#$%&'()*+#,"-

�� !"[27]�� !"#$%&'()

�� !"#$%&'()*+carnitine�

�� carnitine�� !"#$%&'()
�� !"#$%&'()*+,-./�

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./0

�� !20.7%�20.3%�� !"#$%&

24.9%[23]�Goldberg��[19]�14�� !

�� 12�� !"#$%&'()* +
�� !"#$%&23%�� !"#$%

(HDL)�� !"21%�� !"#$%&'

�� !"

���� !"#$%

Rostand��[28]�� ESRD�� !"

�� !"#$%&'()�*+,-./

�� !"#$%&�'()*+, -.

�� !"#$%&'(")*+,-./

�� !"#� $%&'()*+,-.

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./0

�� !"[8]�� !"#$%&'()*
�� !"#$%&��'()%&*+)

(renin-angiotensin)�� !"#$%&'(

�� !"[29]�� !"#$%&'()
�� !"#�$%&'[27]�� �!"

�� !"#$%&'()*+,[8]�� 

�� !"#$%&'()*[19]�
�� !"#$%&'()*+,-.

�� !"#$%&'( O
2
 max�� !

�� !"�#$%&'�()*�+,-

�� !"#!$%&'()*+,"-.

�� !"#$%&'()*+,-./0

�� !"#$%&'�()*+",-.

�� !

�� !"#$%&'()*+,-

�� !"#$%&'() !*+,

��� !"#$%&'()*+,-./



�� !"#$!%&'

�� ! 2000, Vol.19, No.3164

�� !"#$%&'(�)*+,-./

�� !"#$%&'()*+,-./*

�� !"#$%&'()*+,-./0

�� !"#$%

���� !"#

�� ![30,31]�� !"#$(47.7%-

58.3%) �� !"#$%&'(&�)*
�� !"#$%&'()*+,-./0

�� !"#Chiou[32]�� !"#$%[6]

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./�

�� !"#$[5,12,33,34]�� !"#$

�� !"#$%&'[5,6]�
�� !"#$%&'()*Aistars[35]

�� !"#$%&'()*+,$-!

�� !�"#$%&'()*+,$-.

�� !"#$%&'()'*+,-./

�� !"#$%&'()*+,-./

�� !"#$%&'"()*+[36]��

�� !"#[37,38]�Brunier�Graydon[39]

��POMS (Profile of Moods State)�� !
�� !"#$%!43�� !"#$%&

�� !"#$%&'()*+,-./0

�� !"#$%&'()"*+,-./

�� !"#$%&'()*!+,[40]�

�� !"#$%&'()*80�HD�� 

�� !"#$%&'()*+,-."/

�� HD�� !"#$%&'()*+,

�� !"#$%&'%()*+%,-%

�� !"#$%&'()*+,-./0

�� !"#$%&'

�� !"#$%&'()*+,-.

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./0

�� !"#$%&'��()*!+,-

�� !"#$%&'()�*+,-./

�� !"#$%&'()*+,-.&/

�� !"#$%&'()*+, -$.

�� !"#$%&'()*+,-(.

�� !"#[41]�� !"#$%&'(

�� !"#$%&'[42]�� !"#$

�� !"#$%&'()*+,-./

�� !"#$%&'()*+,-./0

�� !"#$%&'(

���� !"#

�� !"#!$%&'()*+HD�

�� !"#$%&'()Hinrichsen��[3]

�DSM-�-R�RDC (Research Diagnostic Cri-
teria)��124�HD�� !"#$24.2��

�� !"#$%Sensky[4]�� !"#$

�� !"30%�� !"#$%&'(#
�� !HD�� !"#$%&'()*+

�� !"#$%&[3,4]��Carney��[46]

�� !"#$15�HD�� !"#$%&
�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,�-.)

�� !"#$"%&'[13]�� !"#
�� !"#$%�&'()*+,-%

�� !"#$%&'"()*+,#$-

�� !"#$%&'()*Carney��[15]
�� !"#$%&'()*+,-./

�� !"#$%&'()*+,-./0

�� !"#$%&'(Goldberg��[19]�

�� !"#$%&'()*+,-%&'

�� !"#$%&'()*+,-�� 

�� !"#$%&'(

����� !"#$%&

�� !"#$%&'()*+,-.

�� !"#$%&'()(endorphins)��

�� !"#$%[43]�� !"#$%&

�� !"#$%&Synder[44]�� !"#

�� !"#�$%&'()*+,-./

�� !"#�$%�&'()*+,-.

�� !"#$%&'()*+,-.#/

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./0

�� !"(health locus of control)�� !

�� !"#$%&'()*+,-./0

�� !"#$%&'() *+,-./

�� !"#$%&'()*+,-.

�� !"#$%&'()*+,-."/



�� !"#$%&'()*(+,-

165�� ! 2000, Vol.19, No.3

� [ 4 5 ]�� !"#$%&'()*+

[46,47]�� !"#$%&'()[48]��

�� !"#$%�&'()*!+,-.

�� !"#$%&'()*+,-./

�� !"#$%&[44,48]�

�� !"#$%&'()*+,$-

�� !"#$%&'()'*+',-.

�� !"#$%&'()*+,-./0

�� !"#$ %&'()*+,-./

�� 

�� !"#$%&'(

�� !"#$[49]�1995�� !"
�� !"#$%&'()*!"5-10�

�� !"#30-40�� !"#$5-10�

�� !"#$%&'()*+),-./

�� !"

���� !

�� !"#$%& '"#$%()*+

�� !"#$%&'()*+,-./

�� !"#$%&'()'*+',-.

�� !"#$%&'()*+,'-./

�� !"#$%&'()*[50]�

���� !

�� !"#$%&'()*+,-"

�� ��!"#$%&'(target workload)

�� !"#$%&'( !)*+,-.

�� !"40-85%�� !"#$%&'�

�� !"#$%&'()*+,-[51]�

�� !"#$%&'()*+,-

1.�� !"(target heart rate, THR)

�� !"#$#%&'()*+,

�� THR�� !"#$%&[(�
�� !"#$� !)�40%�� 

�� !(�� !"#$% !")

�85%�� !"#][51,52]�� !
�� !"#$%&'()*+,140

�� !"#$%&'()*80��

�� !"#$�%&'()THR�

104-131�� !"#$%&'()*

�� !"#$%&'()*+,-

�� !"�#$%&'()*+,

�� !"#$%&'()*+,-(

�� !"#$%&)�� !"#$

�� !"#$60%�80%�� !
�� !"#$%&'()*+,-

��(220-��)�

2. Borg[53]�� !"#(Rate of per-
ceived exertion, RPE)

�� !"#$%&'()*+,-

�� !(beta)�� !"#$��
�� !"#$%&'()*+,-

THR�� ![54,55]�� !"#$

�� !"#$%R P E�� !
Borg[53]�� !RPE�� 6(��

�� !)�20(���� !)�� 

�� !"#$%RPE�� !"#
�� 8-9(�� !)�� !"#$

12-13(�� !)�� !"8-9(��

��)�

���� !

Moore[50]�� !"#$%&20-50�

�� !"#$%&'()*+,-./0

�� [ 1 5 , 1 9 ]�� ![ 2 1 ]�� !"

[8,16,23]�� !"#$%&' O
2
 max��

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,HD�� 

�� !"�# !$%&'()*!+,

�� !"#$%&'()*+,-./0

Moore�[50]�� !"#$%&HD�� 

�� !"#$%&'()*+ ,-./

�� !"�#� !$%&'()*+,

�� !"#$%&'()*+,-./0

�� !"#8�12�[50]�

���� !

�� !"#$%&'()3�[53]��

�� !"#$%&'HD�� (�� !

�� !"#$�%�&)�� ![51]�



�� !"#$!%&'

�� ! 2000, Vol.19, No.3166

�� !"

���� !"#$%

�� !(ESRD)�� !"#$%&'

�� !"#$!%&'%()*+,-.

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./0

�� !"#$"%&'()*+,-./

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./0

�� ![23]�� !"#$%&'()*
�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-*./

�� !"#$%&'()*�� !%"

�� !"#$%&'()*+,-./

�� �!"#$%&'()

�� !" #$%&'()*+,-

�� !"#$%&'()*+,-.��

��  !"#$%&'()*+,-./

�� !"#$%&'()*+,-./

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./0

�� !"#$%&'1985�� !EPO�

�� !"#$%&'()*+,- ./

�� !"#$E S R D�� !"#$%

( O
2

 max)�� !26%�� !EPO�� 
�� !"#$%&'([10,18]��ESRD�

�� EPO�� !"#$%&'()�*

�� !"#$%&'()*+,-(./

�� !EPO�� !"#$%&'(ESRD

�� !"#$%&'()*+,-./

�� !"#$%&'()*+,-./0

�� !"#$%&'"()*#$+,-

�� !"#$%&'()*+,!-$�

�� !"#�$%&'()*+,-.&

�� !"#$%&'()*+,-./

�� !"#$%&'()*+,-#./

�� !"#$%&'()*+,-./0

�� !"#$%&

���� !"#$%&

�� !"#$%&'()*+,-.

�� !"#$%&'()*+,-./0

�� !ESRD�� !"#$%&'(como-
bidity)�� !"#$� !"%&�'(

�� !"#$%&'()*+ ,-./

�� !"#$ %&'()*+,-

[56]�� !"#$%&'()![57]�� 

�� !"#$%&'(�)*+,-./

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./(

�� !"#$%&'!()$*+,-.

�� !"#$�%T�� !"#$%&'

�� !"#$%&�'%&()*+,-

�� !"#[58]�� !"#$%�&'
�� !"#$%&'()��*+,-(

�� !"#$%&'()*+,-./0

�� !"#$%&�'()*+,-./

�� !"#$%&'%(')*+,'-

�� !"#�$%&'(")*+,-.

�� !"#$[19](�� !"#250mmHg
�� !"#120mmHg�� !"#$!%

�20mmHg��)�� !"#$%&'()

�� !"#$%&'()*+,-./

�� !"#$%&'()*+$,-./

�� !"#(Exercise testing)�� !"#

�� !"#� $%&'()*+,#-

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./0

�� !"#$

���� !"#$%&

�� !"#$%&'()*+,-.

�� !"#$%&'()*+,-./

�� !"#$%&'()*+,-.�/

�� !"#$%&'$%(#$)*$+

�� !"#$%&'()*+",-./

�� !"#$%&'"#()*+,-.

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-.� 



�� !"#$%&'()*(+,-

167�� ! 2000, Vol.19, No.3

�� !"#$%&'(#)*��+,-

�� !"#$%&'()*+ ,-./

�� !"#$%&'()#*+&',-

�� !"#$%&'()*&+�,-.

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./0

�� !"#$%&'()*!"+,-#

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,

���� !"#$%&

�� !"#$%&'()*+"#,

�� !"#$%&'()*+,*-./

�� !"#$%&'()*+,!-%&

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-

�� !"#$%&'()*"+,-

�� !"#$%&'()*+,-$./

�� !"#$%&'()*+,-./0

�� !"#!"$%&'()*+,-.

�� !"#$%&'()*+,-./

�� !"#$%&'(

�� !"#$%&'()$*+,-

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./

�� !"#$%&'()*+,

[8,15,19,21,22,44,48]�� !"#$%&'

�� !"#$(effect size)�

�� !"#$%&'( )*+,-

�� !"#$%&'()*+,-.(Qua-

si-experimental method) [8,15,19,21,22,23,

44,48] �� !"#$%&'()*+,-
�[21,23,44,48]�� !"#$%&'()*

�� !"#$%&�'()*+,-./

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./0

�� !"#�$%&'()*+,-!.

�� !"#$%&'()*+,-./0

�� !"#$%&'(Hawthorne effect)��

�� !"#$%&'()

�� !"#$%&'()*+,-.

�� !"#$%&'()*+,-./

�� !"#$%&'()*�+,-./

�� !"#$%&'()*+,-."/

�� !"#$%&'()*+,-./(

�(longitudinal study)�� !"#$%&'
�� !"#$%&'(

�� !"#$%&'()*+,-%

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+),-./

�� !"#$%&'�()*+,-./

�� !"#$%&'()*+,-.� 

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./0

�� !

1.�� !"#$%&'()*&+,-.

�86�� !"#$%&'()*+,

1997�11�177-214�
2.�� !"#$%&'()*+,-./

�� !"#$%&'()*+1994�

3. Hinrichsen GA, Lisberman JA, Pollack A,
Stenberg H. Depression in hemodialysis pa-

tients. Psychomatics 1989;30:284-9.

4. Sensky T. Psychosomatic aspects of end-
stage renal failure. Psychother Psychosom

1993;59:56-68.

5. Lok P. Stressors, coping mechanisms and
quality of life among dialysis patients in

Australia. J Adv Nurs 1996;23:873-81.

6.�� !"#$%&'()*+,-./
�� !"#$%&'()*1998� 6�
392-403�

7. Pate RR, Pratt M, Blair SN et al. Physical
activity and public health: a recommenda-

tion from the Centers for Disease Control

and Prevention and the American College
of Sports Medicine. JAMA 1995; 273:402-

7.

8. Painter PL, Nelson-Worel JN, Hill MM et
al. Effects of exercise training during he-

modialysis. Nephron 1986;43:87-92.



�� !"#$!%&'

�� ! 2000, Vol.19, No.3168

9. Painter P, Zimmerman SW. The role of

exercise in the long term rehabillitation of

patients with end stage renal disease.
AANNT J 1983;10:41-6.

10. Painter P. The importance of exercise train-

ing in rehabilitation of patients with end-
stage renal disease. Am J Kidney Dis

1994;24:S2-9.

11. Porter GA. Assessing the outcome of reha-
bilitation in patients with end-stage renal

disease. Am J kidney Dis 1994;24:S22-7.

12. Gurklis JA, Menke EM. Identification of
stressors and use of coping methods in

chronic hemodialysis patients. Nurs Res

1988;37:236-9.
13. Sklar AH, Riesenberg LA, Silber AK,

Ahmed W, Ali A. Postdialysis fatigue. Am

J Kidney Dis 1996;28:732-6.
14. Fitts SS. Physical benefits and challenges

of exercise for people with chronic renal

disease. J Renal Nutrition 1997;7:123-8.
15. Carney RM, McKevitt PM, Goldberg AP,

Hagberg J, Delmez JA, Harter HR. Psycho-
logical effects of exercise training in hemo-

dialysis patients.Nephron 1983;33:179-81.

16. Moore GE, Parsons DB, Stray-Gundersen
J, Painter PL, Brinker KR, Mitchell JH.

Uremic myopathy limits aerobic capacity

in hemodialysis patients. Am J Kidney Dis
1993;22:277-87.

17. Painter P, Messer-Rehak D, Hanso P, Zim-

merman SW, Glass NR. Exercise capacity
in hemodialysis, CAPD, and renal transplant

patients. Nephron 1986;42:47-51.

18. Painter P, Carlson L. Case study of anemia
patient: epoetin alfa-focus on exercise.

ANNA J 1994;21:304-7.

19. Goldberg AP, Geltman EM, Gavin JR et al.
Exercise training reduces coronary risk and

effectively rehabilitates hemodialysis pa-

tients. Nephron 1986;42:311-6.
20. Moore GE, Brinker KR, Stray-Gundersen

J, Mitchell JH. Determinants of VO
2
 peak

in patients with end-stage renal disease: on

and off dialysis. Med Sci Sports Exerc

1993;25:18-23.
21. Ross DL, Grabeau GM, Smith S, Seymour

M, Knierim N, Pitetti KH. Efficacy of ex-

ercise for end-stage renal disease patients
immediately following high-efficiency he-

modialysis: A pilot study. Am J Nephrol

1989;9:376-83.
22. Shalom R, Blumenthal JA, Williams RS,

McMurray RG, Dennis VW. Feasibility and

benefits of exercise training in patients on
m a i n t e n a n c e  d i a l y s i s .  K i d n e y  I n t

1984;25:958-63.

23.�� !"#$!%&'!()*!+,
�� !"#$%&'()*+,-�"

�� !"#$%&'1998�26�95-

101�
24. Fitts SS, Guthrie MR, Blagg CR. Rehabil-

itation should Parallel the course of the dis-

ease: Counseling and exercise coaching for
patients. J Am Soc Nephrol 1996;7:1386.

25. Harter HR. Exercise in the dialysis patient.
Semin Dialysis 1994;7:192-8.

26. Castellino P, Bia M, DeFronzo RA. Meta-

bolic response to exercise in dialysis patient.
Kidney Int 1987;32:877-83.

27. Brass EP, Hiatt WR. Carnitine metabolism

during exercise. Life Sciences 1994;54:
1383-93.

28. Rostand SG, Brunzell JD, Cannon RO 3d,

Victor RG. Cardiovascular complications
in reanl failure. J Am Soc Nephrol 1991;

2:1053-62.

29. Hagberg JM, Goldberg AP, Ehsani AA,
Heath GW, Delmez JA, Harter HR. Exer-

cise training improves hypertension in he-

modialysis patients. Am J Nephrol 1983;3:
209-12.

30. Cardenas DD, Kutner NG. The problem of

fatigue in dialysis patients. Nephron 1982;
30:336-40.

31. Parfrey PS, Vavasour HM, Henry S, Bul-



�� !"#$%&'()*(+,-

169�� ! 2000, Vol.19, No.3

lock M, Gault MH. Clinical features and

severity of nonspecific symptoms in dial-

ysis  patients. Nephron 1988;50:121-8.
32. Chiou CP. Correlations of functional status

of hemodialysis patients in Taiwan [Disser-

tation]. University of Pennsylvania; 1997.
33. Schreiber WK, Huber W. Psychological

situation of dialysis patients and their fam-

ilies. Dialysis  Transplant 1985;14:696-8.
34.�� !"#$%&'()*+,-./

�� !"#$%&1985�12�398-

413�
35. Aistars J. Fatigue in the cancer patient: a

conceptual to a clinical problem. Oncolo-

gy Nurs Forum 1987;14:25-30.
36. Kim MJ, McFarland GK, McLane AM.

Pocket Guide to Nursing Diagnosis 5th ed

1993;Philadelphia:Mosby.
37. Piper B. Fatigue. In: Pathophysiological

Phenomena in Nursing: Human Response

to Illness 1986:219-34p.
38. Ream E, Richardson A. Fatigue: a concept

analysis. Int J Nurs Stud 1996;33:519-29.
39. Brunier G, Graydon J. The inflecence of

physical activity on fatigue in patients with

end Stage renal disease on hemodialysis.
Am Nephrol Nurses Assoc J 1993;20:457-

61.

40.�� !"#$%&'()*+,-./
�� !"#$%&'()*+,-./

�1995�6�13-25�

41. Shephard RJ, Kavanagh T, Klavora P. Mood
state during post-coronary cardiac rehabil-

itation. J  Cardiopulmonary Rehabilitation

1985;5:480-4.
42.�� !"#$%&'()*+,-$.

�� !"#$%&'()*+,1996�

4�312-9�
43. Markoff RA, Ryan P, Young T.Endorphins

and mood change in long-distance runing.

Med Sci Sports Exec 1982;14:11-5.
44. Synder T. An exercise program for dialy-

sis patients. Am J Nurs 1989;89:362-4.

45. Kutner NG, Curtin RB, Oberley E, Sackst-

eder P.Fulfilling the promise:linking reha-

bilitation interventions with ESRD patient
outcomes. Dialysis Transplant 1997;26:283-

91.

46. Carney RM, Wetzel RD, Hagberg J, Gold-
berg AP. The relationship between depres-

sion and aerobic capacity in hemodialysis

patients. Psychosomatic Med 1986;48:143-
7.

47. Williams A, Stephens R, McKnight T et al.

Factors affecting adherence of end-stage
Renal disease patients to an exercise pro-

gramme. Br J Sports Med 1991;25:90-3.

48. Karmiel JC. The easy bike program: an
exercise-during-dialysis program. Topics in

Clin Nutrition. 1996;12:74-8.

49. American College of Sports Medicine.
ACSM's Guidelines for Exercise Testing

and Prescription. Waverly: Williams &

Wqilkins, 1995.
50. Moore GE. Exercise prescription in renal

failure. In: Shankar K eds. Exercise Prescrip-
tion. Philadelphia: Hanley & Belfus, 1998;

145-51.

51. Brannon FJ, Foley MW, Starr JA, Black
MG. Cardiopulmonary Rehabilitation: Basic

Theory and Application. Philadelphia:

Davis, 1993.
52. Painter PL. Renal failure.In: American

College of Sports Medicine eds., ACSM's

Exercise Management for Persons with
Chronic Disease and Disabilities. United

States of American: Braun-Brumfield, 1997;

89-93.
53. Borg G. Psychophysical bases of perceived

exertion.Med Sci Sports Exerc 1982;14:

377-81.
54. Frantz A. Measuring activity tolerance:

perceived exertion. Home Health Focus

1995;2:30.
55. Tesch PA, Kaiser P. Effects of beta-adren-

ergic blockage on O
2
 uptake during submax-



�� !"#$!%&'

�� ! 2000, Vol.19, No.3170

imal and maximal exercise. J Appl Physi-

ol 1983;54:901-5.

56. Siskovick DS, Weiss NS, Feltcher RH,
Lasky T. The incidence of primary cardi-

ac arrest during vigorous exercise. N Engl

J Med 1984;311:874-7.

57. Horton ES. Exercise and diabetes mellitus.

Med Clin North Am 1988;72:1301-21.

58. Moore GE. Selecting dialysis patients for
an exercise program. Semin Dial 1995;8:42-

4.


