L7

/ Rehabilitation Practice and Science
Volume 29
Issue 2 Taiwan Journal of Physical Medicine Article 4

and Rehabilitation (TJPMR)

6-1-2001

Exercise Training During Hemodialysis for the Patients with End-
Stage Renal Failure

Hang-Tan Lin
Chiu-Chu Lin
Yu-Lin Wang
Rong-Bin Hong

Meng-Huei Lin

See next page for additional authors

Follow this and additional works at: https://rps.researchcommons.org/journal

Cf Part of the Rehabilitation and Therapy Commons

Recommended Citation

Lin, Hang-Tan; Lin, Chiu-Chu; Wang, Yu-Lin; Hong, Rong-Bin; Lin, Meng-Huei; Huang, Wen-Chun; Hsien, Li-
Wen; and Chou, Wil-Ly (2001) "Exercise Training During Hemodialysis for the Patients with End-Stage
Renal Failure," Rehabilitation Practice and Science: Vol. 29: Iss. 2, Article 4.

DOI: https://doi.org/10.6315/3005-3846.2128

Available at: https://rps.researchcommons.org/journal/vol29/iss2/4

This Original Article is brought to you for free and open access by Rehabilitation Practice and Science. It has been
accepted for inclusion in Rehabilitation Practice and Science by an authorized editor of Rehabilitation Practice and
Science. For more information, please contact twpmrscore@gmail.com.


https://rps.researchcommons.org/journal
https://rps.researchcommons.org/journal/vol29
https://rps.researchcommons.org/journal/vol29/iss2
https://rps.researchcommons.org/journal/vol29/iss2
https://rps.researchcommons.org/journal/vol29/iss2/4
https://rps.researchcommons.org/journal?utm_source=rps.researchcommons.org%2Fjournal%2Fvol29%2Fiss2%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/749?utm_source=rps.researchcommons.org%2Fjournal%2Fvol29%2Fiss2%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
https://doi.org/10.6315/3005-3846.2128
https://rps.researchcommons.org/journal/vol29/iss2/4?utm_source=rps.researchcommons.org%2Fjournal%2Fvol29%2Fiss2%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:twpmrscore@gmail.com

Exercise Training During Hemodialysis for the Patients with End-Stage Renal
Failure

Authors
Hang-Tan Lin, Chiu-Chu Lin, Yu-Lin Wang, Rong-Bin Hong, Meng-Huei Lin, Wen-Chun Huang, Li-Wen Hsien,
and Wil-Ly Chou

This original article is available in Rehabilitation Practice and Science: https://rps.researchcommons.org/journal/
vol29/iss2/4


https://rps.researchcommons.org/journal/vol29/iss2/4
https://rps.researchcommons.org/journal/vol29/iss2/4

91

KRERE % B & M RE T R 2 BB AN R

WIERE MK FHEE

W
CUNE RN S

BiER SHES

PR I EOCE
JE fEf

A By e |

AHE % B o B
im&z;&;ﬁ
B E R BR

Eﬁ +
AR E A ZAR B R~ RS B E
£ 1.163031 #/4% » £ 3+ 43.2%(p<0.001) »

(p<0.001) » KA A% £ £ 5 KM ~

FEI AR ERN G R E
91-98)

S i 2 A,

RAHRY G R EL G PESI R TITH » BIE S| sk LS Hat 7 L f ik
NELERBET XERGFEBELZ Py hrd i EH 4L 201 BSFEZKAEHFM -
# 30 £ 50 4% > B+ = A RIS LR o AE G| sRAT Fo E Fh3 4R
# o> BHFEZEGNARE I f R EACERE » RFAE ST AT 7 Fo fn B 8 4L o Wmf‘*%*@'m\éﬁ
B8 T AK(p=0.328,p=0.479) ; mARIMMAFE W 0811021 #/5 it 4
AAMBAEEH 0471014 /5
¥ 34.0%(p<0.001) s EREHAMEH 72 3741772 E45it$ £ 89.4242593 E4F 0 EH 23.6%
At~ A fI§ 3 BEA 3 e (p>0.05) ©

B+ =3 & 36 REHIRE BRI BIREY
1Bk kI ek R BB RS RiE 044% AR L A B F R HEALE - b L4 A diRE A PiAT
' RAAEATATO 7 ik BAMAFIRE - (P ERERD

RA#EEE : £k 1% A7 (hemodialysis) » & £33 4k (exercise training) » & ff &t /1 (cardiopulmonary endurance)

»iEd £ 0.63 £.19 /5

BB~ ARERS ~ i~ KEREE M

. 2001; 29(2):

|

[ B [

AR 1999 417 Bl i A B A B s\ L4
FEECEAGE AR BREEEE /" Jik
BB A EE R BRI e — o R EHE
N AEEBENEE TIEREGRET » EREN+
FAEELAT 18,705 4 5K I BHw% BB IE 82 R WEITI
B Hh B EEE 17,576 A(93.96%)2 » fHt
A RIMGEN SRR ER T B2 REAR o

EEYEMAET » KT RBREYEES0
B~ AOERA - G- REER S - FSHgE
H MWﬁﬁ Y 5 AR 2 3 R 7 L St e e > 4
R ERE R W R B RS  EER

— i B EIEE o

EBTE 1993 4 B A SR B A K & & (The
Life Option Rehabilitation Advisory Council » f& f
LORAC) » ZZ B &3] & B8 1y LLIHH0 - 15
5Es » @15 F 5% B (encouragement) ~ 7 & (education) ~
;& B (exercise) ~ Ht % (employment) 5z 5T {& (evaluation)
o 575 558 B 3l ok 7T 2% By BT - WA Bh S bR H A
KK > AL > SEEDFIRAE MRE R B B AR
MEEHEEENAG o

MEREEE IR > CHZE SES - H AR
BZHHEEE - 7 LIOCE M ~ BRIMAE ~ 38
77~ @ INESSEAE ~ S OIEARRED) ) ARk - A
FRPRAERE  AREA=R » ZE /NI
BENT EFEE KPR » %Z‘?F% ¥ #5 8 B IKF

BREHE 89 £ 12 A 20 H

BB 90 F2H5H HZHM:

9FE2HI13H

FHENA RO AL & FES - B A B2 REE - SRR 710 K FRT EERE 901 5%

% 1 (06) 2812811 ##H 7148



92 rhEE{EMEEEEE 2001, 29(2): 91-98

> EEET LK o RS ETUEENE S
b _EEBEHFIBR » A B — T o AREMRKE
Hreh s BB 22 208 2 1998 4E» Moore ZEE2 2 1 »
TEVEE T ZE/INREA > RAKETE 1,356 Z2A/NKEZ
T HMmRE 2 SMEEREN » MITESIHES
e o

PRI I AR W 2 B B B R A B o 0 B R LS A
SEEDFIR 2 AT 70 o e oE Bl 1A T O i i 0 B I
ElLEZ B FB H RS B =R R WSS
HWZ 2% o

] MR % ]

— M RPTRR

AHFGE AL » FO R B AL B 22 oh LS AR
£ 18 B UL b~ AR Z MWEATIE R EP PEULH
HEEE E MPEENT 3 K~ EPENEAE ER G R
BOHE®E - EREREOESE - BIRERAE - BE
FEM LI ~ N R LR ~ EE R RS M (R
Ve JBR 25 7% i ifig BE 200mmHg DA _E B0 &F 3R BE 120mmHg LA
E) >~ BHOER ~ BERBAEREE B ERRE
RGN B M EPAE GF T 2R 87 & [ i M &
B o fFE LR 2 B3 RMERRHREES I
FEMEHERREREESHZH - KHRLBERA
BERSEMEN TSR RETZEE  BHREAZXER
KE MEE B o FFE R KRR RIS 20
iz s B NS L (75% ) KA S AL (25% ) » T4
B 407441225 5% » YeBHIS 45.78+36.28 A o K
BRI LMBIEB/NREREZ(B5% » a0k 1)

BlNNNY s U o

SE B IR T B E B IR+ 2 FE ME T H 2
ZEEHIE 4 ( Sensordics v max series 29 # ~ HEE
AT~ EBININEE ) o EEFEE O 2 ER o
72 388 B0 ) BT 8 RS A R ~ BT IR BR BBk R
S B Bk A TE H B G S & KB €25 ( maximal oxygen
uptake, vO,max ) » 5 H% £ 28 ( anaerobic threshold
v0,) ~ o AEBI A& ( maximal workload ) K&K
0BkZS ( maximal heartrate ) o I HiEBF =48 10
B> 258N 5-10 K> B REEE R 5 8 50
> BEHERKBMEE(ERN T)E 1L > TR E R
SRR EE L EE ~ OBk ~ BhIK 00 & AR D B R il BR A
ik o

AW 5T LA T & W TE A HE AT R4S A /R v 4 2R

21 REATEEZEATH

B/ 15(75% )/ 5(25%)
F (%) 40.74+12.25
A==k 45.784-36.28
[ % IR
& BN R 17 (85%)
HAh (MR ~ ALBE: 3(15%)

IRIE ~ EEE S BB
PE 2814 B W )
MEEE S 15 (75% )
B 5(25%)

(v Oy peak) » 3R B & ZFIR AAGEEN /T » £ SHEAAR
1= I RIFEAE © FlanResE ~ BIRg ~ (PR EREE - B -
R OB 2 AR 0 ST B T s b7 #8535 2mm ~
T WEBKRLHEENLERPRES OCBERRY » Ik
i@ B K 220mmHg 50 EF R B KA 130mmHg ~ I B
TR 20mmHg DL b & i B 525 5UEE KR H B &
B REGEE 17 SMEREL o B4 EARMES
TH=ZEERE P EDBRIERPE - (1) EEEE
ZRIEFRGBRBEFERAIRIZE (2) A E =GR
EEAM_SLRERREE LAZR (3) FEE
R R BEBA 1A b 7T I SRR — R Ak ik o0 BRI
BTREZRE o

=~ EHIR

WA B IMENT 48 ( Troay 321 AU ) (2 #2442 {H
ANEE o W E R BT AT N E o L I R RO Bk AR IE
o DR BAEELAMWEE E (Bio Gear 956MB
R ) o AT ST AR 5 LU i SE B I T R
PR RIIER 60%~85% » KEHBLRAREESE
12-16 Z M E:EB®E - f6 TSR ES > 58
=R BERA0 SeE (BG5S £ 10 SHEEE ~20
30 S EsEEN I K S F 10 b g ) EBHEIH G
Bk~ OEBEKBIRKMEEEER i HE 5 58
ESHIGOSRIMME ~ OBk~ ME - REB SR RHER—
:’j\' °

#9% NEKG F i = ST #i B b 780 F R (K2 2mm)
AR E N (1 DTN = D=~ G = W AN 11| N N>
240/120mmHg ~ [fil JBE < F- 5 g (A0 5 i B g KK i
20mmHg) » [l E W /N 88% HUAN: ~ KE » AIE £
ZREE IR o



o4

A5 R B RS 8 FH SPSS for Windows Release
8.0 Ml SE W B EATHAET 2947 2 LA paired-t test 42 7E 975 &
SEBYRIL O T ~ MBE ~ 0Bk DA R Mg 4= b fiE iz B
% o ilfi LA Pearson correlation 4347 M Bk 25 & H B 5 =5
SEZBR

[ ® R [

20 FIREAER B+ EEHIM T @F 16
REMRABKA L E LKA 2 ARKELEAE

6 J\ﬁl%&&?ﬂaﬁ% ~6 ARKRBRE K 10 ARKEBK
o M LRI > ARifiE R TRER 9 UL
MRS TR ER 3 94.4% ©

P paired-t 2347 o (RS MEE ~ 0Bk ilfi S5 B BE A8 L
(p=1.328/0.120 } 0.479) ; f&.C it /70 & & > & KHE
SE(ATHA58)H 0.81+021 5% 1.16+031> R 7+
43.2% (p<0.001) ~ it &Rk S (AFH/ 47 88)H 047+
0.14 3£ % 0.6340.19 > 3811 34.09%(p<0.001) ~ 5 A
B B () H 72.37+17.72 #4 % 89.42+25.93 »
LET23.6%(p<0.001) » #iH B Z R (AR 2) ; A
W~ Al ~ LR I S 3 08 (p>0.05) (15K 3) ©

LA Pearson correlation 4347 » SEBEI IR 2 MMERE
T8 Hb B A v i SR 2R SR B BEAE B CEE D 31l BT r = -0.145
p=0.553, SEH)E 7% r=0.423 p=0.071) (& 1) o

o LR TR R o E R ZE A E B IR
Tﬁﬁgﬂﬁzé‘%miﬁiﬁﬁﬁ%zaaﬂm%“f ~ I A
B~ RAEFHAMRE AWM o REEFRE KK ERE -
DBk~ 1L ~ ml%}%s,ﬁ\u;l% EMFHEEERE o

[ o [

FH FE 097 325 17 2 5 3 38 Bl R B 055 SR A 8 AR Y
EEEE AR ENETHEFEERR - AT
1993 4 » Moore &z i » TEIMIETEITE 30 £ 60
i g EmEasE (vO, peak ) BIEHEST M ENT
HATRSNREREEEEENLI(<0.05) HEHF
KO BREAN A FEHEAT MGEM BRIEZ 77%7 » X
PR B B R » B D BB BT IR
SEANTR IR B L BOEZR R DB AL O BB 2R F] E E B
MR ATHER L > B A ThZE®) ( maximal workload )
60% % 85% > N L BB REEREE 12~16 Z[H » 1
BYEHRELE  ELREEATHR o

J78 RBTE EE AT B AT o 47 38 0 fF 38 RE 20K i JBE ~

IMEN &R 93

A ~ DR S Bg-- SR F e EEEh I
ﬁﬁﬁndﬂéﬁfh%ﬂz“égié?z%f&ME 3 IEG R

o AR M MEER D » B T I IR 7K & » 3@ hE AT REL
i@bné*ﬁﬁﬁﬁﬁ%ﬁ%z&&% S AEALENTE > {5 T+
S R0 B R B AT A R R S R 2k i E
U015 S g /5T » WRER B AL BRS04 E - WA
518 35 SR IR AR BB TR > WD ETKE KEE »
BN L 7% [l 6 P 22 52(260-325 mg) B il ay E( 400 1U)
Ol somr ks BB LB EIB T » 6 MVBAT il A B &
B o

REBRERERA S B M ~ 5 EMEIEE

REEBEE ~ FTBRACH R E ~ LM E R > BRI
(my0pathy) il ERARNES 2 OF3E » EF 8308

sEpemzE! o TEE M - W AE A ULA B E25(02
extractlon)T e AL B IR AEER(vO,
max ) @0 A 6 H At B E Y o EHRE T E
M ENT R AT E B AT B IR - WA EES »
I BV AR o R AEA SRR o RIS
KEERSHE > EAEE 432% > HEMF LEE o
It 5 5 81 Painter!' & A (1986 ) ~ Moorel" & A
(1993) ~ K& Karmiel™ (1996 ) Z hfge ks SAHDL o {2
T UAEAmMEKERKEZRGAERMFER (RA ML
BREIORLEL) » FHERANBERE LFAE? 6
EHEFTALMERAE K » (FMALE LA TERAES
& EF B SRS SR E M AL 3R & R B i KB
EHEPETFREA > K T RN ER"Y  J
I ¥ AT I BR 42 o SR B AR SR A5 SR R K > AR5
MEBIMILFEEFKBEEL S EHEE (B 1) o £
1994 & > Painter £2E 7F TEBFIRE KPP B HRBZE
B FURIE 0 EERIR T IMALE o FEIR & S EIE
oo ANEEEINEFIKREZE (a-v O, difference ) > Tfﬁ
HHBIKREET REEXEGHRIFHESENFRF
(81 Ffp LUAT DA B KB R B A £ A » K;EJE%%
SE B R = B R LS SR A BE T RS SR o

TEAR B0 B 5 T » M % 75 B3 T [ o B2 Deligiannis

g NIPIE 1999 £E45 HSE B3 ok 7T 3 1L Bl 28 R A8 T
BE» WA LB A » HIREROBE T » I
— o FER BRI A1 » 8B TRIGR | iR
g Painter %5 A" B ffs R R] o AP 5 5 34 0SB B 3
PRSI B B DBk #SEEE — ¢ (— ) MAEE TR
(=) EBERHAERMRRM - BFRMEKESR
( renin-angiotensin ) & #5Fl1 /& 3% I %5 BH T B 2K TE © 2R
MAWIE P HHRMBRIEE TR (R3)  HEHP
A BfF 22 558 B 2 0 AR TR 2 I R A JE i R & (149.00 £
23.09mmHg/85.42 +15.67mmHg) » [& -+ — 85E &3



94 rhI{FEEEEE 2001, 29(2): 91-98

1.8
HiH r=-0.145
= p=0.553
= 16
A r=0.423
i Bl p=0.071
5 14 |
— 1.2 +
FH
/ 1 | -
? [ |
~ 08
06 -
04
0.2
16
B 1.

18 20 22 24 26 28 30 32 34

I Bk 75 18 (%)

I B E S RATIE > IR R & 4 RE B AF -

k2. EFHIRATBEZ ST AR E B ST R ILE

(ERiL] ]|
mEMREAWmAEE (1/4) 0.47 + 0.14 0.63 =+ 0.19%**
RABmEE (H/45) 0.81 + 0.21 1.16 4+ 0.31%%*
RARLBKE (R/I5) 147.42 + 17.20 147.95 + 16.14
BAAR&(EE) 7237 £ 17.72 89.42 + 25.93%**
BARESZETERE%) 30.16 + 9.44 38.37 + 9.09%*
DBk (R/5) 96.89 + 13.12 94.84 + 9.13
it f5 FE(mmHg) 149.00 + 23.09 154.53 + 23.50
#7195 ¥ (mmHg) 85.42 + 15.67 94.84 + 9.13

Paired-t test: *** P<0.001, ** P<0.01



%3 EEIRAKTRE ik A OB

IMEN o EB IR 95

IRl (3l
4L IMER(10%ZZ F) 294 + 0.44 3.06 + 035
MERZTE(%) 27.06 + 4.17 2841 + 2.15
IMAL 3 (g/dl) 9.12 + 1.41 9.61 + 0.86
R 5 & (mg/dl) 77.59 + 22.87 72.94 + 17.90
ILES B (mg/dl) 12.68 + 2.74 1297 + 252
B (mg/dl) 7.81 + 1.34 8.00 + 1.73
= H i s (mg/dl) 209.82 + 104.57 182.26 + 94.76
HE [ B2 (mg/dl) 172.94 + 45.99 174.42 + 32.12
K22 FEAS 2 H (mg/d]) 102.84 + 27.44 105.58 + 22.21
& S A (mg/dl) 39.02 + 12.01 40.15 + 11.93
[ 4 (mg/d1) 113.91 =+ 33.71 112.06 =+ 40.07

Paired-t test: P>0.05

T RE S T E R RO RE ) S e b I B AT R
BHENEBRARGEE - BREERR ~ S B8R
HE B B 2 % ( catecholamine ) ~ B 3% (renin ) J&
858 5 > LA IR 7 3% 2% ( Baro-receptor ) U & TR 5
o L JBR SR 3o 1 g o 0 3FF H 2 7T LAST /& I BRI B8 > 3If
HEAFGHE B HRMKIIEE ~ M RRERE - BRE
FE LA R ) 5% 2R BB - T 21 4R o 8l B ol 38 1L JBE .2

B o

TR MER AR AR /5 1 o 82838 2K SCRRTE HZEFR AT I
W 3% AT o Y SE B I T8 IO AL MER 775 28 ~ MERA
T~ ALMERELE ~ FLMER & Bk Bk 2 i 2 S (B
WA AL MEREH ~ MALE ~ mERAFEHEE L7
TR (£ 3) o HEHI T RER B KR 1 BR B A B AL Bk &
BB B MBI 4% R thTaERE
B0 % = (8 3 K55 » R & Goldberg! % A B 1A 12
A HEBD IR » B SR At > AR MK
ENTR A S EIMERAFE /R 30% » B iR fiE &
f6 T AL MBR A R >t THESE B 3 SR s e 2
Bi%Z o

TEMLAR 5 TH - SfER2E R EE M T A E
HZIEM » @0 =8 Him S R & 5 o I
HFAERS ( hepatic lipase ) 2 IE 1L » R 08 58 A L
RIAE G U > (e fHEAFEE 3R (carotene ) 321 » T HARE
BENRIERBRBEEZYE 2 — o (HAWR
wp LRG3 8 5 BRI > T RE 2 8 B 31 R T R R BR
BAHERHEEER (RIKEES B EY RS

FE AR A R R ) o FE1S MARIRHI A8 > A ARWF R+ -
20 {797 B I AR 75 T 2% 30 1F  # E o 1 2@ A 5e/r e
HEB IR AR & HAR T ggmR
PRI LG A B 2 o 3k 35 1) TR B O3 T RE SR 2 P DA 2
[ o ARARWFFE AT 151 = MR M E TR A » TEERR
Hl— BT o IDDAR R HEE S h5E > RIRET R B A
L7 325 AT 38 81 )1 fol S L g G 2 3 4 o

E M8 5 T > 8 SRR 42 @ B Bl m] DA &
A I T 57 0 FORE B B BURE ~ @R A PRI AR ~ K
EREEEZROHESD  BHREREEEETR
AR » 3 BBE S B BRI » (5 F 8 M R (a0 B 88 )
TREIF A7 P 7 2 B O > S G Bl 31 49 % 1T £ 4 B
SR o > AT g o E B I ol T 5 L S R
1K > BET HE A BT 2% 78 B R S I i Sk R = (113.91 +
33.71 mg/d)E BT » Fr DA+ 58 5 B 31 ol th e 2 B e (I
MBS o FEHE AR A LA A 5 T » MR EE ~ ILEE ~
PR % 77 S B 31 R 12 0 S BAREAE L > BEE A A
a0 Malik FE2FFTE GRS EHBIEEHRL - EHE
TheeRE LR o

FH A B PN oK 1 B S A B I o S AT P 1T B 31 i
AT ~ BEME - BRI RIESE o B E B A BT
EENT B A B B EIIMRE NN E TR > ®
I 7 B 2 SR8 B b AR LA 3T S5 T vk R K 38
B B AR A S 2 IR A 5 R 5 BU/S » {H /2 Gold berg?”!
& A » Moore!" & A » P& A > FrERZE PR A
SRR SRR LB - (E AT B 52 P 15 4k SR 070 B L th B2 3%



96 rhIE[GEEEEE 2001; 29(2): 91 - 98

FIEA S R AR A B ge i AR A 11108 T 3 o o
iR EERKWEE ~ MO ~ M4 LEL g
FEIR 2 T I B A o

+ =4
[ [

BESRAERE 20 A0 BAE MAEEAT o > F K
BE ~ DN EE S R ~ RS BOR R TR S E S IR
HEERETREDEZNKU L . HEEHIIHE S - FH
HEANBTRE » Uk eBESER » B2 ES
FEESE o FIFHTRE » IR BIEEAEEB JIMRL - HIER
LA 3 A A R ~ R 5 o2 L1 > th Er e o

A B 3 R A R AE R MRGE AT B E AT
o BHR A RIGINE R A B RO o i iE
At H 1T 8 B B R B IR ~ MK ~ AR AL »
3 fe st — et o BEF B 1% o ATERIE B BRI R
at s SHIE B RS - AR M ~ m s
R REREE B IR & E K E o

i B P9 i A2 8 477 1) Co B B il 007 8L - 170
fgors R B O ME IR R it — » AR ER
ZLEB PR B o KU BFIER - o0 IR fE E R
B R BRI S 1 RS H AT B B N BRI R
RBBMEAR G ~ EEEHKSEOMER T > DL
HETH A B B B EE B3I oA B A ~ TRARIREER -
T vE B B s BE B M2 F i REBRMLE -

] 22 Rk [ ]

LTBEEE e - 5t D TBRRHES |
1999 : p.1-3 0

2. F8KE) - ERE - HAESE | GEME/N\TANEE
EATERAE TR & o 2 R BB B A2 | L
1997 ; 11 : 177-212 ¢

3. Moore GE. Exercise prescription in renal failure. In:
Shankar K, editor. Exercise prescription. Ist ed.
Philadelphia: Hanley & Belfus; 1998. p.144-51.

4. Crampton K, Solomon-Dimmitt R, Intrieri DS, et al.
Renal rehabilitation: Keys to success case study of the
anemic patients. Am J Nephro 1998;25:248-51.

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

6. Moore GE, Painter PL, Brinker KR, et al.
Cardiovascular response to submaximal stationary
cycling during hemodialysis. Am J Kidney Dis 1998;
31:631-7.

7. Moore GE, Brinker KR, Stray-Gunderson J, et al.
Determinants of v Oypeq in patients with end-stage
renal disease: on and off dislysis. Med Sci Sports
Exerc 1993;25:18-23.

8. Flores AM, Zohman LR. Rehabilitation of the cardiac
patient. In: DeLisa JA, editor. Rehabilitation medicine:
principle Philadelphia:
Lippincott-Raven;1998.p.1348-9.

9.Lazarus JM, Denker BM, Owen WF. Hemodialysis. In:
Brenner BM, editor. The kindey, 5th ed. Philadelphia:
WB Sauders; 1996. p.2472-8.

10. Painter PL. Renal failure. In: American College of

and practice. 3rd ed.

Sports Medicine. ACSM’s Exercise management for
persons with chronic diseases and disabilities. Ist ed.
Champaign, IL: Braun-Brum-Brumfield; 1997. p.83-9.

11. Painter P, Zimmerman SW. Exercise in end-stage
renal Disease. Am J Kid Dis 1986;7:386-94.

12. Goldberg AP, Geltman EM, Hagberg, JM, et al.
Therapeutic benefits of exercise training for
hemo-dialysis patients. Kidney Int 1983;24(suppl
16):303-9.

I3. Painter PL, Nelson-Worel, JN, Hill MM, et al. Effects
of exercise training during hemodialysis. Nephron
1986;43:87-92.

I4. Moore GE, Parsons DB, Stray-Gundersen J, et al.
Uremic myopathy limits aerobic capacity in
hemod-ialysis Kidney Dis
1993;22:272-87.

15, Karmiel J C. The easy bike program: an

patients. Am J

exercise-during-dialysis program. Top Clin Nutri
1996;12:74-8.

16. Marco M, Giuseppe C, Giovanni LC,et al.
Improve-ment in exercise capacity affer correction of
anemia in patients with eng-stage renal failure. Am J
Cardiol 1991;68:1060-6.

17. Diesel W, Noakes TD, Swanepoel C, et al. Isockinetic
muscle strength predicts maximum exercise tolerance
in renal patients on chronic hemodialysis. Am J
Kidney Dis 1990;16:109-14.

18. Painter PL. The importance of exercise training in
rehabilitation of patients with end-stage renal disese.
Am J Kidney Dis 1994;124 (Suppl):S2-9.

19. Deligiannis A, Kouidi E, Tourkantonis A. The effects
of physical training on heart rate variability in
hemodialysis patients. Am J Cardiol 1999;84:197-202.



20. Paunter P, Zimmerman SW. Exercises in end-stage
renal disease. Am J Kidney Dis 1986;7:386-94.

21. Harter HR, Goldberg AP: Endurance exercise training:
an effective therapeutic modality for hemodialysis
patients. Med Clin N Am 1985;69:159-75.

2. JEER ~ ROGH ~ BEBES o JREBKEMEENT+
ZEBDFNR SR BIHRE o PRI (RBEEE 1998 526 ¢
95-101.

23 FEE L MGENTE - B4t D &EC° 1994 1p.325-30 o

24 Brass EP, Hiatt WR. Carnitine metabolism during

IMEN o EB IR 97

exercise. Life Sci 1994; 54:138.

2. Goldberg AP, Hagberg JM, Delmez JA, et al
Metabolic effect of exercise training in hemodialysis
patients. Kidney Int 1980;18:754-61.

26. Smith D, Defronzo RA. Insulin resistence in uremia
mediated by post binding defects. Kidney Int 1982;
22:54-62.

27. Malik GH, Sirwal IA, Reshi AR, et al. Acute renal
failure following physical torture. Nephron 1993;63:
434-7.



98 rhIEE{EEEEEE 2001, 29(2): 91-98

Exercise Training During Hemodialysis for the Patients
with End-Stage Renal Failure

Hang-Tan Lin, Chiu-Chu Lin,® Yu-Lin Wang, Rong-Bin Hong, Meng-Huei Lin,
Wen-Chun Huang, Li-Wen Hsien, Willy Chou

Department of Physical Medicine and Rehabilitation, Chi-Mei Fundation Hospital, Tainan;
1College of Nursing, Kaohsiung Medical University, Kaohsiung.

The purposes of this study were to explore the feasibility of exercise training during hemodialysis
for end-stage renal failure patients, and the effect of exercise training on cardiopulmonary endurance,
blood and biochemical changes. The purposive sample was recruited from a medical center in
southern Taiwan. A total of 20 hemodialysis patients underwent a 30-50 minutes stationary bicycle
training ( 3 times a week for 12 weeks ) within the first two hours of the hemodialysis period. Exercise
testing was administered to measure cardiopulmonary endurance and the change of blood and
biochemical data before and after the 12-weeks exercise training program. Results of this study
showed no significant change of the resting systolic blood pressure and heart rate ( p=0.328, 0.479);
the vO, max increased from 0.81+4+0.21 I/min to 1.164+0.31 I/min which a 43.29§ increasement
(p<0.001), the anaerobic threshold v O, max increased from 0.47+0.14 to 0.63+0.19 I/min with a
34.0% increasement (p<0.001), and the maximal workload raised from 72.37+17.72 watts to 89.42
+25.93 watts with a 23.69% increasement (p<0.001). But, no significant difference was noted in the
blood or biochemical data.

During the 12 weeks of exercise training, some patients had experienced hypotension,
dehydration, cramps, exhaustion and flu, so we had to cancel the exercise training. But the overall
patients’ compliance rate was up to 94% without any major complications. We can conclude that
exercise training performed in end-stage renal failure patients is a safe and feasible method to
improve cardio-pulmonary endurance and maybe worthwhile to be integrated in the routine care of
such patients. ( J Rehab Med Assoc ROC 2001; 29(2): 91 - 98)
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