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1. AAxA AL N A(height), AZF(weight), Body mass index(BMI),
%Body Fat(%BF), Lean body mass(LBM), Fat mass(FM), Thigh
muscle area(TMA), Thigh subcutaneous fat area(TSFA), Intermuscular
fat area(IMFA), Abdominal visceral fat area(AVFA), Abdominal
subcutaneous fat area(ASFA)S ZA4sAd. 2 28 F44h I8, 5
IF, E 259 &% 4-F Aolg AFE 2H RE FHAM 79
a0l S HolR LA A3 1F9 Lean bady massE €% A%
oA S 2 (p<.05), %BFE +&F A-F K93}
(p<.05). =& Fed 40F 7 &5 A-F WHSGFENG AFAAE 4

Al A3 Fo3 ZolE Hole FEL gl

0



2. dAXF #4 L& Hemoglobin, Hematocrit, Albumin, Ca, P, Ca*P, BUN,

Cr, hs-CRP, IPTH, Total Cholester, LDL-Cholester, HDL-Cholester,

Kt/VE =2A3s90. 1 A3 44 1289 hematocrits % A-& &
Ot A ZAFIAH(p<05). EF 252 hemoglobin¥} hematocrites <%

of

A5 fFostA #HAdY 2 (p<05). P, CaxP, HDL-Cholesterol& <&
A-Z FoAA F7 G (p<05). A 2FIH Yz IFNHE &%

r_>.i

F EE BH 9% FolE volA ¥k % JUW 41F
$F A-F ARFEAR AFHAL AAF 2D §9F FolE Bol:

Az&9 EA4L LVIDd(eft ventricular internal diameter, diastole),
IVSd(inter ventricular septum, diastole), IVSd(inter ventricular septum,
diastole), LVPwd(left ventricular posterior wall, diastole), LVMI(left
ventricular mass index)& ZAESAY. 2 23} FAL IF, AF IF,
B O2F, gz 259 35 A-F Aol&E HAF 2% EE FEAA
w23 ZolE HolA &yt Y FHE 40F T +F A-F WF
BAH AAFHRE AT 2F 9% Ao)E Hole FEL At

CAAFYEY BAL AAFY FIHSTS-5 STS-30, Gait speed), 6%
771 Bt od, dojy A7) #7rE FAFsAY. 2 23 44 259
STS-30, 6-MWTE ZtZ % A% FYsA F7ad .2 (p<0),
TUGE &% A% F9aA Z2sdth(p<05). A 1§9 STS-5&

FoA #aF o (p<0l), STS-30, 6-MWTE 47 &
5 A% F938A 789G E<0)). B 259 STS-5& &% 4-
SHAl Zad P oH(p<01), STS-30, 6-MWTE 44 &%

o $

e

e
T



ostA S I T (p<.01). = IFY Gait speed, 6-MWT, Grip
strength> 247t &5 A% Fo3A #FAFAH(p<05). £ JeE 4
T A-% HgFEAI ATHAAS AAT ZH} Gait speed,
STS-30, 6-MWTE 44 18, A% 18, 28 1844 oz 18%

Fol7k 9o, STS-5 A% 183} BF 1FAA B2 183 Ao

N
P

8]
o
)
Mo

5. &9 A EA ZA3+= PCS(physical component summary), MCS(mental
component summary), BDI(back depression inventory), BAI(back
anxiety inventory)E ZA43tdt. 2 2 {FAA aF9 HAH 94 FH
E(MCS)e +F A% FostA F7A(p<0l). AF 259 AAH
24 HEPCS)E ¢F 2-F T4 #F2FAL(P<0D, ZAH 24
HAEMCS)E €5 A-F F3A S/ AHEp<0D). 53 259 A
A 84 HEPCOE +F A-F FosA AR L(p<05), AANA 2

2 HAEMCS)E 5 A-F FY3A F7189 2 (p<.01), BDI= &%

A% F3A AAFAT(p<.05). dx 2159 BAH 84 FE(MCS)
= 2% A3 §95A4 27390 (p<0l). £ FHE 418 7+ &F
A-% R FEAG AFAZE AN 2H FAdT AolE Hole FE
< A9
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WA Gets] EHL3 mad Sl AdA e¥e v &4 80,674 F

A EA BabE 7097%(57256%)2 2 HFS FAGT JE AR muHg

[0

th(Korean Society of Nephrology, 2015). Al&4dste] g godoz YuA
A(F) A% 506%, 218G A F3HLE 185%, WA AFTA A 81%E YEY
o B NG ZE HAASRY wE SV A EAFY AT FEI
S7tste Aot AT gu7eF 7|79 EERE sty AR AAE9
AEEL S/t loH, ARELS Zadstes Z¥%S Uiz 1o (National
Health Insurance Corporation, 2009, Korean Society of Nephrology, 2014) o]ef w}
£ 954 319 &9 F A AT Yol AT Aol
g 4 52 (hemodialysis)< A7 (kidney)®l 715 olyt 21744 S (renal disease) 7
ANE MAS FE ARTGE A% (renal function)d HEE HAsted XY
e oA e A B TX FAE dopof gt} o FAE
< Ogd 85 =ZE9 A FHe2 AEAAE 715 %l (autonomic
dysfunction), ©°] <% %% (muscular dystrophy), 432 3 (cardiovascular disease),
W1 (anemia), W9 AL 7ot ZE THATS GA AHGIl M,
Malkova D, 2006; Reed et al., 2005; Warburton et al, 2006). =3 £
FZq B AAH WEd g AY AR F7HY AR 9T 4
Hhe] EQk7H(anxiety), &% (depression), 2]¢]9} #HAH ZHH FHO=Z %
A &2 5 EAAT HHE AEHoE FYstA Fd(Parsons, King-Van

Vlack & Toffelmire, 2004, 2006). 2= vt AZZA 3 Sxe] Qs Ay

L dri=
= -

é

-17]

J



2 ¢8AD geon, AArs FAE T FAEY A AFelA dEUz
At ZAAa"E A V5L Z5%E (muscle pain)¥ 32 % (joint pain), =3 A3}
(muscle weakness), ¥ Z % (fatigability), & (breathlessness), AlHX] A
H(lack energy) 5 A7 Fo 4L Hol|=Z(Tawney et al, 2003) °]&
MAdstz] A =go] aTH T

HAEA 2] AA 7wl #g APATE A 7E(Kouidi et al, 1998;
Moore et al., 1993; Painter et al., 1986; Violan et al., 2002), <% (Bohannon
et al., 1994; Brodin et al., 2001; Fahal et al., 1997), 7% #A}(Johansen et
al., 2003; Painter et al., 2000; Sterky et al, 2005) S XA 7|5 5
F33 A7 A H gtom, AR A= T AHY ARG J
Hjg] 1 7]%Fo] vW§ #AHA dE'E ASE e H(Johansen, 2007; Painter,
2005). =3 Saitoh(2007) T2 © X1 A&t F4 S A2 AxEeE e A
of dxt Heke vl AA sl FIA HAHE AS FUT F AU
oMY HAEM e ZHopse L9 HARAHA Z57]¥(muscle
abnormalities), A4 & Z(acidosis), BIE}Yl D A} oA A ZE w29 &
¥, ¥ &84 571 %24, E g N
T 2 A5 ZAH deE AEE F o] RFAEAANA FAE
T3 A9 #Age 28 AA VT AsE AT HobFol A3 27€En
(Baczynski et al., 1985, Berkelhammer et al, 1985, Bertoli et al., 1991,
Brautbar, 1983; Diesel et al., 1993, Fahal et al., 1996; Johansen, 2000;
Kouidi et al., 1998, Massry et al., 1994; Painter, 1994).
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Segura-Orti(2010)= ®H3 AFA 3 A oA FitL &5, AT AAT
a3, &ze] &5 TH AU FHE HAKeH, AY F52 I AA
o2& 31X ZH(lower limb strength)¥} 49 A& F7MATY 3 B339
th(Parsons et al., 2009). ®=3} Farragher & Jassal(2012)% EHF=A gz}
TYHEES AN A7, FAFHE APHE VT AE S F e ®
9 olygt AERA - ZZFAAY 7l FALS ALY 93, Malavade
(2013) 5& A - A Z7)%(muscular function) 7|, &84 %(muscle
activity) 57}, ¥ 3% H(balance) /1A, 28 S7F 5 <859 Tl 875
© 39 AL TF/d TAHAY FFS JHAXHR stR e, Bullani
(2011) 52 <9 & 2 AAH 7|5 AdH ANFA o] YEdtin
Husle] GARN FAxof A 59 Hodo] £ZFx L 9t

2
=

X

(peripheral vasculature)d] S E v x= Ao 2 4#A Qi (Harlos, 1994).
ol2 & Yees EBAFA 3219 FH@ Ao (primary disorder)E A% &
A

g
Bolx, olAH Y Fohr 4

9] W 3}(cardiovascular changes)&tz & F gl
o (Bright, 1836). Bright(1836)& 47 1|t (cardiomegaly), A %395 (valvular
disease) & A AFHEH AIAA Ao AR d& dFsAeH,
WA AFAR At A o] A dgAA FE HARIA 7], 24 F9
Hidhek 22 £ He 723 W97t Ui, AZede A% 283 2o
g AL AAS AT 13 AFA #3249 AS Aol HdiAs o o

it
e
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3 AFA] 71 ™ (Maiorana et al, 2000; 2001),

A& 9% (inflammation), At3} 2 E ¥ A (oxidative stress) Z# 1 A&

¢ #H e W31 (Whelton et al., 2002), A 2

[e]

=2

)

u
-5

=~

B A 2 (congestive heart failure) A4S Ve
2

Al
o

(endothelial function)
AA, FAAZ = Gl et al, 2006, Roberts et al., 2002, 2006;

Varady et al.,2005).
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1. A& (kidney)3 3 Y F 4] (hemodialysis)

AL 28 B9 T2 AV F JU2 B9 H HF H-93d 4z 3 )
A YAt glow ZolE 11~12cm, & 5~6cm, FAE 25~3cmz 23

29 AA(parenchyma)7] #olth. A9 FAE A 94 125~170ge]
E o oF 1200mlE Aur&

4l AL 115~155go|th. Ao s E+&

Fo oF 20~25%F A}A| gt

2
rlo
p—

ARZ A e Wt diste ANEF e FY LATFA 7AATI

24 Jle B99H, AW &, A2 24, 397 FI2A, dAEE A

rir
ot

>
oX,

A ZEE AN Z2E T FAREES 2F3Y. AT 4R EE(ml/min)E A
T A o] 3-8 (glomerular filtration rate, GFR)o| 8 34, o]+ A& wjAd 7]%&

S YElE AEE AF 75 SAH F23% ANEE ALHEYG. FAFo=z A
7150l AdtH o] A AAZ 49A oA TFA A FE<30 ml/min/1.73m?)°]
HE AEZAQA A5 34 AdA a9 1S nydA o AdA 8

oW Q%A BAY A PHoE YARA, HuRy Aoy Fo| ¢

AT AFNRIIG FARL ol Fahel AW wAEH FEF 5
22 AART A 7L KA T A §A(solute)d] AA,

A (fuid)dl AAZ UM, FHAN §3AAY 72 4 wFRe FA



2§30 Fidiffusion)H = ALZE AY =HEE] TE/ & HAN F
Mol Zomw oFForM FHo] o]FofIn. AAqAAE A
(ultrafiltration) I} A& 3, A4 L(hydrostatic)o] & o ZX 3ol
2y BHY o2 o539 A AIHThe Korean Society of Nephrology,
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A, 4d ¥ o vlshe (Going & David, 2001), AAE =43 AR, B4,
227 59 2259 £ 98 742 + A

AA e AALH AALez FAHHA Y. AARZFL ATAM AAF
= A & T Aow, A A FAAL AT 15~20%, EH Aol
AHdE AT 20~25%E BFEo® HFIY. AW ¥ =5H= AT
7N1EE v Z9 BMI=250 ol ¥ o ulvholgl 23w (World health

A quA AAel A RHn A%e oFAEH o e o
A suEvn pudgt E3 AEe APe AN® 97 B FE,
g, Bo0d, e BEds P4 U AfRe gRE =
gAHE AL FHHol ol ABH AR 2R 3% £ES W
o gem, gyl ¥9Y Frdwe A vedd A gude 9,
= BB A% 7
A

g F712L AAEE AR T 4%E AAEHH,
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94, g3y WaE doA AARYY WAE FEHEY TS 2FPHo|

o ARAFH AAY vge] Fagel we AXNG AFol Fhse &5

S FARY U 9=, B9 L FA4S FHAAE dAE BAFG

(F89, 2003 EF AAEHE AFS 2A%E T2 AW, AAPL

Mw B3, GE4H R ARFHe] BrA7Ee] 7% BrhBray, 1987). °|

e AAzHL FAR AY A, 98 AAS FAFHOE A% JFY
3|

B 27 dgus AN BAA dold FLF AE 39 shitol

ANz &4 dyde FFALEY, AAAVAFEAH(BIA), AFH
gFHEYGCD), oA XA F+ ASH(DEXA) Tol It A= WH
of W2 EFHH, A=Y, BEA, HolA, & T A FEAM AAATA
FEARBIA)O] Bo] AR, ALHAE A3 AFH SdFEACT), °IF

|U A X4 & ASH(DEXA) Tol o451 Ut

]

2

3. AA% A AR} FAAE

g AFE K/DOQI (Kidney Disease Outcome Quality Initiative, 2002)
Zhol =gl A E7| AR A gkt AAFAR FAE A AR Al nHE o T

A3 A F 0E, GFFN, F A 42 JFoE FANER G
Mde YARY B dEAY 287 ¥UFor Tz 9 ) g2

2 (hemoglobin) FFo.2 AT AFLY F+ d42 €94 100mlT 14
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=

& &ae Hid oA 9
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A EBA

12g/dL ©]

1
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g ZH
Hol i ddelAM 7hg BHEHoez o&H JUH.

F27+ 38g/dL m v A
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13 (aplastic anemia), &89

LY

(blood loss anemia) % ©]
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HRIFEZH Y
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& (glomerular filtration rate, GFR)©] 30ml/min/1.73m? ¢}#} = ZA st 2]
E T < AFAV AFE T MAET BopAHA giFEY A 2
AEFol HASA "o F Q TRV AL HYEY FUted ZE-Qd 2
FA7E W ool9fe] A xHor HXsto] AIgE do|H, o HER
A FHFoz A AR FHINA FHEH vk ogd BUN, Cr,
hs-CRP, IPTH, Total Cholester, LDL-Cholester, HDL-Cholester$} & o %4
Adx @7t AZJA Kt/VE S 30 Ke 471 89 8 2422 E& ¢t
FY A, VE 22 £F 848 YUY, K t8 5 F VE Yo
A= 13 9 F4 Ao FAo <& el th(Daugirdas, 1993; The
Korean Society of Nephrology, 2015).
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Nakai & Fushimi, 2003). Cheema(2005) 52 A FEMo] #3 ATFEES o
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& Aot dFAQ FuEY FAFAY Zavt #HFEHAJSH, & A3 #
dE A7 24 A% #E AEAAE a9 dE Aoz

79 B T 2ol FPTF AASFY, 49 A Hs Fo| AdIJHA
B ua G th(Painter et al, 2000). o|A ¥ FAHYI FH AAFFLS A
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N JeHE 59 wEk FAA*F 5 (aerobic exercise: AE, n=11),
A%  LE(resistance exercise: RE, n=10), 2 $%E 1F(complex
exercise: CE, n=12), U] % 8 (non-exercise: NE, n=13)2.2 & 41 §olH,
Zt aFd 1584 TR AEetd iAo, FF QA AP R AL
g% = 2734 148 S AL UmA ddez ATE JAPsAtt. AT
Ao duty EAH L <Table 1>3% 2t A H¥(gender), ¥ #H(age), F477t
(dialysis vintage), Z¥rA¥ A (charlson comorbidity index; CCI), €<l
(cause)l X 2F Z 2§ ol Fog XFol& HolA gyt =, 74 25

YW B4 PPAE FHHAL
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Table 1. Characteristics of patients

. MHD Exercise
Characteristic AE RE CE Non'ﬂ:eDrcise
No. of participants 11 10 12 13
Gender
Female 9(81.8) 4(40.0) 4(33.3) 6(46.2)
Male 2(18.2) 6(60.0) 8(66.7) 7(53.8)
Age (yr;, mean+SEM) 55.76+11.95 53.58+8.93 5999+10.75 5313+11.36
Height (cm) 1591+9.7 163.3+86 165.5+52 161.1+81
Body weight (kg) 66.7+17.5 61.0+11.4 64.5+93 66.1+15.0
Dialysis vintage (months) 4.56+8.02 3.95+6.60 7.32+587 510+3.04
Charlson comorbidity index(CCI) 6.00+2.49 520+252 4.33+2.64 546+210
Cause
ADPKD 1(9.1) 1(10.0) 0(0.0) 1(7.7)
CGN 1(9.1) 3(30.0) 6(50.0) 4(30.8)
DM 7(63.6) 4(40.0) 3(25.0) 6(46.2)
Gout 1(9.1) 1(10.0) 1(8.3) 0(0.0)
HTN 109.1) 0(0.0) 0(0.0) 1(7.7)
Rejection 0(0.0) 0(0.0) 1(8.3) 0(0.0)
Renal Tb 0(0.0) 0(0.0) 0(0.0) 1(7.7)
Unknown 0(0.0) 1(10.0) 1(8.3) 0(0.0)

M=+SD or N(%) M: male F: female

AE; aerobic exercise, RE,; resistance exercise, CE; complex exercise, NE; non-exercise

ADPKD; autosomal dominant polycystic kidney disease, CGN; chronic glomerulonephritis, DM, diabetes mellitus,
HTN; hypertension, Renal Tb; renal tuberculosis

_16_



2. 45 7|13+

o] AT 717+& <Table 2>3 2t}

Table 2. Procedure of study

Procedure Duration
Literature Review and Topic Selection 2014. 06 ~ 2014. 11
Experimental Design 2014. 07 ~ 2014. 11
Selection of Subjects with Measurement  2014. 11 ~ 2015. 06
Exercise 2014. 12 ~ 2015. 06
Data Analysis 2015. 07 ~ 2015. 09
Writing Dissertation 2015. 07 ~ 2015. 12

_17_



A F

A7

A7 PAE M &5

o

1% (resistance

el met fFAAEs I&(aerobic exercise:

exercise: RE), B%&% IF(complex

exercise: CE)¥ 8] $% I1E(non-exercise: NE)o. 2 T2 HE3slo Y&

A3t g o APAAE <Fig 1>3 2.

Literature Review
and
Contact Subject

Experimental Design

¥

Selection of Subjects

¥

Pre—measurement

¥

Baseline / 12 weeks

Exercise

Aerobic Exercise Resistance Exercise

Aerobic Exercise
Resistance Exercise

Complex Exercise

¥

Complex Exercise Non-Exercise

Body composition, Echacardiography,
Physical performance function tests,
Surveys and Interviews

Post—measurement

¥

Data Analvsis

SPSS version 22

¥

Writing Dissertation

Fig 1. Design of study
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4. 54 2|

of d7E Al A&dE 54 AHl= <Table 3>3 2

Table 3. Equipments of measurement

Model
Variables Part of measurement
(Company, Nation)
Inbody4.0 Height
(Biospace, Korea) Body weight
PRODIGY %Body fat
Body (GE, USA) Lean mass,
Composition Fat mass,
Aquilion ONE
BMI

(Toshiba Medical System,
Japan)

Thigh muscle area

Thigh Subcutaneous fat area

Echocardiography

iE33
(Philips Healthcare,
Netherlands)

Epicardial fat mean

Physical
Performance

Function
and

Exercise

Jamar Hydraulic Hand

Dynamometer

(Jamar, USA)

Muscular strength

SP-2100R
(SUNGDO_MC, Korea)

Aerobic exercise

TheraBand,
Soft Weight Ball
(Hygenic Corp, USA)

Resistance exercise

_19_



AN FAFY vz o

stel GAl CSlheier

1) A A+ 4 (Body Composition)

Bioelectrical impedance analysis(BIA),

ol

AATFAATS #AEd EE EIL
Computed Tomography(CT), Dual Energy X-ray Absorptiometry(DEXA)E 9]
&3t FAs P o, HA A T TEH T 2H 8AIRH SAHSIAG
YHA= X-ray 4 &2

A3 gold F

(1) A A A7 A =AY (Bioelectrical Impedance Analysis)

o] 83t 214 (Height), A

BIA =732 InBody 4.0(Biospace, co, Korea)&
g3 997

% (Body weight), A @ F A]4(body mass index; BMID)<
T 92 & dAEIF o] AFESA AR EE AA AHE SAT & S

& ANsg
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~~

2) A3 9339 (Computed Tomography)

o

F8 w3229 (Aquilion ONE, Toshiba Medical System)= ©]&35to =3
o HFAE AAHA w3 dHlelA F Z& v fFoRE YU F ¥
A

28 o] A3 EFL W

7]

] JEjol A Abdominal Visceral Fat
Area(AVFA), Abdominal Subcutaneous Fat Area(ASFA)¢®} Thigh muscle

-

N

il

area(TMA), Thigh subcutaneous fat area(TSFA), Intermuscular fat
area(IMFA) & Z433th

3) o)Fd9A XA &4 A=Y (Dual Energy X-ray Absorptiometry)

Dual Energy X-ray Absorptiometry(DEXA: Lunar prodigy, GE, USA)E&
o] &3t AZAHF A (body mass index: BMI), A A& (percent body fat:
%BF), A A% #(lean body mass: LBM), #| X3 (fat mass: FM)S A 34
. I A= center lineol BH | F3t AA=E Fola, AR M} top
line Abelell 1-2cm A= HE S FIoH, HPAE FH oA =8 49 F

oF 1087 =gaach.

2) B4R

£

A]

B
M

S|
e

rlo

Mg R F A AV Ao Agss AAE o

m U

ofo
ofr
e

999 Hemoglobin. Hematocrit, Albumin, Ca, P, CaxP, BUN, Cr,
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hs-CRP, IPTH, Total Cholester, LDL-Cholester, HDL-Cholester, Kt/V< &
A3t o

3) 4 %3 9 (Echocardiography)
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¥ % 3lYE LVIDd(eft ventricular internal diameter, diastole), IVSd(inter
ventricular septum, diastole), IVSd(inter ventricular septum, diastole),

LVPwd(left ventricular posterior wall, diastole), LVMI(left ventricular mass

index) ¥&& A3} A .

4) A A4+ 5 3 H7H(Physical Performance Function Tests)

YA E A A3 H7HShort Physical Performance

Y

ofd,
rir

7}
Battery: SPPB), 6% ZA7](6 Minute Walk Test: 6MWT), <& (Grip

A5 Y5

strength), €Y Z7](Timed Up and Go test: TUG)ZE Z 4714 H7} 3=

& 2439

(1) A1 A4 3 (Short Physical Performance Battery: SPPB)¥ 7}
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A A5 (SPPB) H 7= 7l =9 NIA(National Institute of Aging)dlA F3#
3t 7|3 A F<¢ Eatablished Population for Epidemiologic Studies of the
Elderly(EPESE)el A x<¢td W7 =F ol &3t3vh. SPPBE T3 #HA
(Standing balance), B 34 =(Walking speed), 9 A ¥ o] A 7] (Chair stand) 3
A FEor FAHY A4 #HAE HF AHAae A 5 FoE Gait
speed2 YEMAATH ZF SA o A FAAJA S FEF PP geFH 2
o

® ¥3¥ 7 AH(Standing Balance Test)
T3

o

A A}

{‘h‘

gurs 71x1E3s T3 A7|(Side-by-side stand), 3+ =& Wk
9 Ax T3 A7)(Semi-tandem stand), ¥EE dAZ FTa A7

(Full-tandem stand)® ZF &% 3 1024 #FX 3= AAo|th<Fig 2>.

® ®H3 &= ZHAHWalking Speed Test)
B3 £ AAe dmE BY Al R £EF 92 x Qo] Aortx=uE
Hrtst= AAolg, 7t 712 AT Z(sec)dl whet A H4=2 Hr7kd

3
% 4mE FFA £ A$ 03, 87 o) ¥E 2989 A¢ 14, 621~87%

rir

274, 482~62%+ 33, 482% olUd AF 44 o2 Hruls A, 23 A

@ i dojAl7] HASIt to Stand test)

Fi Lo AAE Fwelst dE IRAE o gste FHo| 90°7 =7
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Said-by-said Semi-tandem Full-tandem
stand stand stand

Fig 2. Standing Balance Test

Bn oA AAE WY g A=
53](Sit to Stand-5: STS-5)& ®tE3dto] A7HE ZAst= HAS 30 &<
S doA7](Sit to Stand-30: STS-30)& W& A+ E FAH}E AA=R
5 Mg 24 BARGT BE A4

Agagon, 24 B FAH 4 3 Pge ted Lr<Fig

3>.
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Fig 3. Sit to Stand test
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Fig 4. Six-Minute Walk

(3) &8 AAHGrip Strength)

e AR THFE SHEY 44 2YS AR ABE ¢4 @

HAS AHgstdt AdAe F T oAU nHE Y A F5o] 90°
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7F A ZHEGES st3, & T2 AA2HA W AHCAAM dEe S

ol
ol
i

e Az ARE 7¥A ¥ Ao £FolE 94 A: FHo=

L

A
ox
ol
o

Atk F¢ 34 wdE A5 g FL RS AL TH<Fig 5.

Fig 5. Grip Strength

(4) doj1} 27](Timed Up and Go test)® 7}
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AR ¥ A FA%e o ME 7152 ANSFA<Fig 6>.
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Fig 6. Timed Up and Go

A 59  health-related quality of life2 #H7}sl7] 93le, SF-36,
KDQOL, BDI, BAIE A&3t9tt. 242t AEA = AdA o8 2 A3
A7E FASHE B oz AYPF )
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(1) E<¢F3 =(Beck Anxiety Inventory)#d At

BAI= 217FA] £% o2 FAE ATAE EQSE HUlsr] 9g =+
gz 23un 0 A 3F s FAEGAY, AR 217HA £¥ R FHE
08 A 63740 "t} HFo wet 0~7"L no anxiety, 8~1582 mild
anxiety, 16~25%-2 moderate anxiety, 26~63< severe anxiety® ¥R/ 3ttt

(Beck et al., 1983).

(2) %3 =(Beck Depression Inventory)7 A}

BDI= #A7} FRA oz =7 & AEE Wrlste A A2 F 21
7HA B o2 olFoA gt 7 Edwit 0HolA 3FoE FAHFH JoH,
3 0FoA 63871A H7FEAY. 0~13" 2 no depression, 14~19% < mild
depression, 20~28%3d 2 moderate, 29~63<2 severe depression® & ¥ F 3t}

(Beck et al., 1961).

(3) 49 A(KDQOL-SF™'%7}

KDQOL-SF™ & Medical Outcomes Studyol] <l&] /H2® Autdel A%
Jejel  #e MAFolg. PR AAAH 24 FHE(physical component
summary; PCS)®t AA1Z& 24 & %(mental component summary; MCS)=
AA drolA 4749 HAxE 0BAA 100822 dAXNA I =& FFY

FE 4o "ol 2 AL 9n gt} (Ware JE Jr, Sherboume CD., 1992).
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229 FHE 5o W FAi4AEE ZLE(aerobic exercise: AE),
A& 5 IF(resistance exercise: RE), 5% 15 (complex exercise: CE)
fdAs 718 2EH

+&o wet

|t

3} B $F ZF(non-exercise: NE)22 Y53t =

o
o
o
38
ot
N
4
o
o>
=
=
et
@)
=
Z,
g
of
=)
Mo
ol
Hd
o
2
fo
o
=1

3 Add T3 F9A4 eEHE AAA
P-2100R)E o] &3l 408 F¢ &5 S APsGri<Fig 7>. A

B 252 0E2E 55 AH

=
th B &% 308 AZ%=(rating of perceived exertion; RPE) 11~13& 7]&

[

o2 AAA(SungdoMC SP-2100R) W& Z2 o] HAAH d+= A 1~

15 FAE ol &3t HAHLr ¢F FEE =9 it
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Fig 7. Aerobic Exercise

2) A% &%

(resistance exercise: RE)

B4 FARAL Boizt AF Yo

o{l

}\

J::u

4¢ WA %t B3I 3% s
o] &3la] MM AZE JOlEES o] &3td 971A Y AF & (biceps
brachialis, triceps brachialis, quadriceps femoris, vastus lateralis, adductor

magnu, biceps femoris, triceps brachialis, deltoid muscle

deltoid muscle)$
A A 3 T <Fig 8~16>.
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Fig 10. Quadriceps femoris
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(complex exercise: CE)
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7. A5 A g

2E A

A @ = SPSS version 220 A Z2 WL o] &3t £4 Ao
W FAAL BA WEe e 2o

1) dield e A4S AAs7] 938t Shapiro-Wilkk #A
2) 154E &% A% WEguu, A-F Ho|HluE Wilcoxon Signed rank
testE o] &3t T}

2po] Al & Kruskal-Wallis®4 & 3190

AH8-3k 3o
4) 2 SA9 94

AALE 5 A3 4=HAA (Exaxt-2tailed test)E
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L g 54 2 gHd 250 AATH MAE 9

dd F4 T FEHE EFo AATAHA MAE dFL2 <Table 4>, <Fig
17~25>°] yehd wpep 2,
B¢ I%, U 289 % A% Ao HAIY 2 EE
AN Fog zo]E BolA &kt wH AF IF9 Lean bady masse
5 A 1596+183kg)NH £F T 1627+164kkg)E F3A F7laG
(p<.05), %BFE €% A 23774894(%)N X $%5 F 2257+924(%)Z 93
A2sAH(p<05). £ FHE 435 % 5 A-F WISFEHTH AR

e AAT 23 79T AolE Bole FHZ T

)
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Table 4. Body composition according to baseline cardiorespiratory fitness levels

Differential1

. AE RE CE NE (pre-post)
arameter

Pre Post P Pre Post p Pre Post P Pre Post P p  post-hoc
iy EGOBE e BEOER s B3 OBE e BE BB m o ow
€D e 93 am 0n BE oo 19 BE e B 1% oy oaw s
w56 BR e BB OBE we BY BN e 5T B as ow N
o e e w9 RBhLOBY or RROBR s R OHE o om o
) saas emas 3B ik imuo 3B S imn W Mo aoes 7 19 NS
Gy oo s 70 i B, e 5% S e B X% w o om o
{EAnf'zA) K I I S0 tion 39 gy loss 345 860 NS
() is6os d0RS 1 110 semes S0 1Gia5  iomes 2 igesh sess0 07 60 NS
my s ieosr M3 inerr imeds 8 1H% s % idoob  sease 101 18 N

M = SD, Aerobic Exercise: AE, Resistance Exercise: RE, Complex Exercise: CE, Non-exercise: NE

t Pre-post Group differences in the amount indicates that Kruskal- Wallis test is performed
mass index, LBM: lean body mass, FM: fat mass, %BF: %body fat, TMA: thigh muscle area, TSFA: thigh subcutaneous fat area, IMFA:
fat area, AVFA: abdominal visceral fat area, ASFA: abdominal subcutaneous fat area, BMD: bone mineral

BML: bod
intermusc

fr

_38_

ensity, BMC: bone mineral content
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Fig 17. Body Mass Index
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Fig 18. Lean Body Mass
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Fig 19. Fat Mass
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Fig 21. Thigh Muscle Area
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Fig 22. Thigh Subcutaneous Fat Area
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Fig 23. Intermuscular Fat Area
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ol R4 F P 230 FAAES vAE §FL <Table

[0}

5~6>, <Fig 26~39>¢] el nie} 2ot

T2 259 hematocrites % A 3244+143(%)NA &5 F
3L.77£1.26(%) o2 oA AL AT (p<05). EF IFY
hemoglobin® hematocrite 424 <% A 33.64+1.19(g/dL),
11.1840.32(%)l X & ¥ 32.90+1.14(g/dL), 10.99+0.28(%)=Z <
stA A8 L (p<.05). P, CaxP, HDL-Cholesterol& Z+7} &%
A 5.39+1.64(mg/dL), 44.60+10.72(mg/dL), 36.00£7.95(mg/dL)l Al
T ¥ 6.24+1.28(mg/dL), 52.29+856(mg/dL), 40.58+9.72(mg/dL)
2 F98A SR (p<.05). A 2FH} dF IFdAE & F
-5 EE FFAA 7% AolE HolA ¥y T FH
I% % &% A-F USFELR AFHEAS AT 23 79

Aolg nol= FEL UUh

M.
N
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Table 5. Change of Blood indicators before and after exercise

T
Differential

AE RE CE NE

Parameter (pre-pos)

Pre Post p Pre Post p Pre Post p Pre Post p P post-hoc
eyt R nk o B Bl s A% BN o 3R BR s e ws
oAD" 040 oss 0% ioso oy M 103 028 OB i3 ioso OS5 266 N
A}S}’d”ﬂ)m 130(.5286 i30.6510 539 130(.5254 130.7224 065 i3(.)?332 J_r3().7279 167 i30.7295 J_r30.7292 719 273 NS
(mgde) % foar 6% e o 202 Se s0e 57 five shgy 263 368 NS
(mgP/dL) Sios sios 182 2005 aim ST Sien dizs 045 on iips 600 199 NS
CaxP U150y inas M i5os  dsas 7% o lese 0% N e 13 o0z NS
moldy)  +10s0 s133 40 Jlise 633 33 I6gh  flo; 1 673 sivee 6L 28 NS
mgid)  +igo =11 7P gg  woa S8 i3al a1 Z2 1%y a5 #2919 NS
madh) 1040 s0e0 139 G0 sizs 1 iGis  so1a 43 A% soe0 A4 28NS
poml)  £22805 126613 2 Sooseo soaise TP i3/613 io2is1 OB [leoo1 isaer 42 681 NS

M + SD, *p<.05, Aerobic Exercise: AE, Resistance Exercise: RE, Complex Exercise: CE, Non-exercise: NE
t Pre-post Group differences in the amount indicates that Kruskal- Wallis test is performed
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Table 6. Change of Blood indicators before and after exercise

. . t
AE RE CE NE D('fffr?”t""][')
Parameter pre-pos
Pre Post P Pre Post P Pre Post P Pre Post P P post-hoc
Total Cholesterol 17527 168.91 15270 15810 13008  150.00 13285  139.62
(mg/dL) 13899 4498 477 17837 3561 ©10 13998 12862 108 iJ919 3658 271 268 NS
LDL-Cholesterol 10255 98.27 7040  70.50 6858 8508 6877 7146
(mg/dL) 13244 3042 92% 13013 3227 19 16 1883 91 i1988 +2461 /80 244 NS
HDL-Cholesterol ~ 37.91  35.82 4720  49.00 3600  40.58 . 3877 3877
(mg/dL) £1531 +1453 205 41359 41599 260 1795 1972 04" 513 s1461 990 177 NS
146 145 177 136 146 154 139 151
Kt/v £021 +025 27> 1075 +017 08 £037 +063 0%°  i01s  +045 279 107 NS

M + SD, *p<.05, Aerobic Exercise: AE, Resistance Exercise: RE, Complex Exercise: CE, Non-exercise: NE
T Pre-post Group differences in the amount indicates that Kruskal- Wallis test is performed
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Table 7. Change of Echocardiography before and after exercise

RE

CE

NE

Differential !

AE (pre-post)
Parameter pre-p
pre post P pre post P pre post P pre post P P post-hoc

LVIDd 495 502 475 495 500 496 507 504

(am) +048 4056 /% 1076 4060 9°9 1043 051 37 066 +060 807 185 NS

VSd 108 107 122 118 100 097 105 104

(an) £021 4015 2% 4032 4033 200 io14 014 3°8 016 +015 049 906 NS

LVPWd 105  1.02 121 118 089 094 101 099

(m) £017 014 %2 £053 +048 332 +026 +017 29 i018 015 0 992 NS

LVM 117.85 116.32 14315 14393 9773 9724 12467 11298

(g/mg) 12475 2290 8°9 18571 7900 812 3383 £1573 328 o5y 3102 173 754 NS
M + SD, Aerobic Exercise: AE, Resistance Exercise: RE, Complex Exercise: CE, Non-exercise: NE

t Pre-post Group differences in the amount indicates that Kruskal- Wallis test is performed

LVIDd: left ventricular internal diameter, diastole, IVSd: inter ventricular septum, diastole, LVPWd: left ventricular posterior wall, diastole

LVMI: left ventricular mass index
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g BN F P Fo] AAFYTHo v IIFE <Table 8>,
<Fig 44~49>9] Yeld nie} 7o,

A2 2F9 STS-30, 6-MWT+ 72t &% #  16.46%4.78(reps/30s),
433.55+110.76(m)l A & F 18.73£5.39(reps/30s), 458.91+122.28(m)Z 9]
A F7letR o (p<.0l), TUGE <& A 742+210(m/s)lMA =5 F
7132219(m/s)E FY A TASRAF(p<.05). AF 21FY STS-5E &% A
6.85+1.46(5reps/s)ol Al &% F 555+1.21(5reps/s)E oA FAdFgoH
(p<.01), STS-30, 6-MWTx ZZ £& A 21.00£5.03(reps/30s),
509.70+102.37(m)ol A %5 F 24.60£4.90(reps/30s), 530.00+105.85(m)Z <]
A F7FeATHE<O0D. B 2§ STS-5& &% # 8577.22(5reps/s)el
A %5 3 715+5100Greps/s) 0.2 FY A ZAsg o (p<0l), STS-30,
6-MWT+ 47z &5 A 21.58+9.64(reps/30s), 491.83+166.57(m)ol A & F
24.83+10.70(reps/30s), 514.17+165.03(m)2.2 o} &tA F7+Het A th(p<.01). =
159 Gait speed, 6-MWT, Grip strengthe ZZt €% A 0.96:0.23(m/s),
476.85+117.88(m), 23.08£4.99(kg )l A +F = 0.86+0.19(m/s),
450.54+153.42(m), 22.00+4.85(kg)ZE Fo3tA ZasATG(p<.03). T3 FHEefd
43F I +F A-F HGFEAFG AFHARES HAAMNT AH} Gait speed,
STS-30, 6-MWTE #F4t4 IF, A 325, 5 JFMA iz 253 Ao
7b A en, STS-5¢ A% 2FH B5F aFdA dx 253 o7t de

Ao 2 e

I
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Table 8. Change of Physical performance function before and after exercise

Differential !

AE RE CE NE
Parameter (pre-post)
pre post p pre post p pre post p pre post p p  post-hoc
Gait speed 092 091 1.07 1.06 1.04 1.07 0.96 0.86 . AE vs NE,
n/s) 024 :023 % w015 s017 8% w026 022 30 1023 k019 067 031 REWSE
STS-5 8.48 7.90 139 6.85 555 gosm 857 715 o3 8.47 835 45 o138 REVS NE
(5reps/s) £246  +193 - +146 4121 - £722 510 - +484 1438 - ' CE vs NE,
STS-30 16.45 1873 g1ge 2100 2460 o7 2158 2483 oo, 1938 1885 s o0, R v NE
(30reps/s) 1478 1539 - 503  +490 - Y964  £1070 - 690 4699 - : CE v NE
6-MWT 43355 45891 + 50970  530.00 . 49183 51417 . 47685 45054 X AE vs NE,
m) +11074 +12228 00 £10237 :10585 019"  +16657 +i6503 0027 411788 +is3az 033" 000 REws HE
Grip strength 2118 2109 2620 2670 2808 2808 2308  22.00 X
kg) 1770 767 Bl 11039 1206 43 igas  1g99 96 299 iygs 028" 241 NS
TUG 742 713 g 5.93 5.67 066 7.27 693 a4 743 7.57 916 493 NS
(m/s) £210 4219 - £074 4084 - £356  +325 - £256 4294 - :

M + SD, *p<.05, Hp<.01, Aerobic Exercise: AE, Resistance Exercise: RE, Complex Exercise: CE, Non-exercise: NE
t Pre-post Group differences in the amount indicates that Kruskal- Wallis test is performed
STS-5: sit to stand-5(5reps/s), STS-30: sit to stand-30(reps/30s), 6-MWT: 6min walk test(m), TUG: time up and go(m/s)

_59_



(m/s)
14 %

12

0.8
0.6
04

0.2

AE RE CE ME

Fig 44. Gait speed

(5reps/s)

12

10

AE RE CE MNE

Fig 45. Sit to Stand-5

- 60 -

[Pre
B Post

BEPre
BPost



(reps/30s)

35
30
25
20
15

10

{m)
700
600
500
400
300
200

100

AE

R

AE

£ &

RE CE

Fig 46. Sit to Stand-30

RE CE

Fig 47. Six-Minute Walk

_61_

ME

ME

EFre
BFost

EFre
B FPost



(kg)

33
30
23
20
15

10

*
[ —

EFre
B Post

AE RE CE ME

Fig 48. Grip strength

[ Fre
B Post

AE RE CE ME

Fig 49. Timed Up and Go

- 62 -



Fed £ #e Ao MAE 97

Ul
i}
12
il
it
ofX

g A F e EFo] 49 Ao v dIF2 <Table 9>, <Fig 50
et vhel 2o
FA A aF9 AAZF 94 HE(MCS)E %5 A 5045+11.92014 &% %

76.84:9.342 A FIFa AT (p<O0l). A FS AAH 22

b

(PCS)E &5 A 9250+8574 & F 80.15t155322 FoatA A3 A
L(p<0l), BAF 242 HAEZMCS)E +F A 59.00:162904 &5 F
82.65t8.342 F&A F7HGtH(p<01). B IFY AAY 22 HE
(PCS)E &5 7 8958+13.7291 4 &% F 83.35:10.372 FatA a3 H
(p<.05), AANA 84 HEMCHE <% A 5041x169844 &5 F
80.91:6.84% o &t F718tdoH(p<0l), BDIE €% A 1575:9550 4 %
T F 116749112 FY8tA ZAs A (p<05). Hzx 2179 ANH 24 F
EMCS)E €% A 54.23:17.30004 $F F 76.88+12.34% folatA Z7}3t
ATHp<.01). =g Fejd 40F F &5 A-F HIFEAR AFAARE AA

& A7 FIdF Aolg Hole IEL2 YA
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Table 9. Change of Quality of life before and after exercise

: —
AE RE CE NE Differential
(pre-post)
Parameter
pre  post P pre  post o pre  post P pre  post P p  post-hoc
7500 7938 9250  80.15 8958 8335 8500  76.50
PCS +2539 +1418 93 1857 1553 0057 9375 47037 041" 41791 41599 064 428 NS
5045  76.84 . 5900 8265 w5041 8091 . 5423 7688 "
MCS £1192 +934 004 +1629 834 005 11698 +6.84 002 £1730 +1234 006 105 NS
1109 1045 740 750 1575 1167 . 1377 1200
BDI 1554 167 07 1490 597 309 1955 4911 006 1658 696 % 308 NS
455  3.09 310 230 600 383 492 469
BAI +506 +468 06 1228 283 M5 +649 +469 056 +468 +407 ! 372 NS

M £ SD, *p<.05, **,0<.01, Aerobic Exercise: AE, Resistance Exercise: RE, Complex Exercise: CE, Non-exercise:
t Pre-post Group differences in the amount indicates that Kruskal- Wallis test is performed
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2% (Levendoglu et al, 2004)% A& A (Headley et al, 2002), 853te] 7+
AW ML 8F7He AEHW Ao]E % &5 (Painter et al, 2000)S A& 3t

< Sit to stand CEALEI S/HEHASS R BE5(2012) 59 6%

a
A%s E A7 £5¢ B9 AT B9 6% 27 FdF
QA AT}, Painter(2002) & ofv HASHo] FaW FAEA Axe A
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1. AAZEA XL A A(height), A F(weight), Body mass index(BMI),
%Body Fat(%BF), Lean body mass(LBM), Fat mass(FM), Thigh
muscle area(TMA), Thigh subcutaneous fat area(TSFA), Intermuscular
fat area(IMFA), Abdominal visceral fat area(AVFA), Abdominal
subcutaneous fat area(ASFA)S A3 AT 2 23 §F4L 15, 5

, HE 259 €% A% Aol& AFH 2 EE FRAA 9T
ko]l E Holx kAN A3 T1F Lean bady masst % A-F
gatA F7HRAL(p<05), %BFE &% A-F £93
(p<.05). =8 FHE 405 7 &5 A-F W3 FENF AFAAS 4

Ag A3 FoJF AolE Hole FELS U

Do
il

2 947

=1

#2412 Hemoglobin, Hematocrit, Albumin, Ca, P, Ca*P, BUN,
Cr, hs-CRP, IPTH, Total Cholester, LDL-Cholester, HDL-Cholester,

Kt/VE 439, 1 23 fata 2F9 hematocrit: &5 A-F
A &A TasdIH(p<.05). £ 2F 2 hemoglobin®} hematocrits <%
A-F Fo5 A A9 2(p<05). P, CaxP, HDL-Cholesterol& <%
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r_>.i

A-F FAA FARAHE05). AT 1EF dx TFIAE 5
F RE FBAH 4% AolE molA gtk £ FHE 415

/%
$F A-F ARFRAT AFAAL ANT 2 39T Fol g ol

N

re

AzxE&y 42 LVIDd(eft ventricular internal diameter, diastole),
IVSd(inter ventricular septum, diastole), IVSd(inter ventricular septum,
diastole), LVPwd(left ventricular posterior wall, diastole), LVMI(left

ventricular mass index)& ZAEIIAT. I A3 {Fi4: IF, AF I F,

2y 1§ Wz 1§59 €5 4-F AIF 43¢ 2% BE FFAA
w23 AolE HolA FHd. B FHE 43F T &5 HA-F HFgF
B39 AMFAAES AN 23 F93 2o]lE Holx JEL 9T,

CAAFEd Y BAL AASFY HIZHSTS-5, STS-30, Gait speed), 6%
A71 A7}, o4, doly A7) e SAFAUYG. 2 AH Fih 2FY
STS-30, 6-MWTE ZZ4 &% A-F fFostA F7haH 2 (p<.0D),
TUGE ¢+% A% FostA Z2aA(p<05). A% 2§49 STS-5&
TE& A-F FY3A #FAIFALH (p<0l), STS-30, 6-MWT+= Z+zt &

5 A-F FY8A 7RG E<0D). B 159 STS-HE &5 A%
F3A ZAAoH (p<0l), STS-30, 6-MWTE 474 &% A-F #
oA S I T (p<.01). tE IFY Gait speed, 6-MWT, Grip
strengthe 22t &5 A3 FstA A AT (p<05). =3 FHE 4
OF T A-F HEPgENIS AFHAE AT ZF Gait speed,
STS-30, 6-MWTE 44 1% A 2%, B3 2FdA4 gz 187

2ol 7t AR e STS-5& A 2FFH B JFANA dz 253 Ao



7 e A2 dERT

5 &< A £4 A= PCS(physical component summary), MCS(mental
component summary), BDI(back depression inventory), BAI(back
anxiety inventory)E® Z A3 It 1 A FAA 159 AANFH o4 F
EMCO)E €% A-F FAdsA F7HstAvHp<01). A 2§ AAH
84 HEPCO)E &5 A-F FYsiA AR L(p<01), BAH a4
A=MCS)E 2% A-F FddA S/ A p<ol. 5F 259 AA
A 82 HEPCS)E =% A-F FdA Fasa(p<05), A4 2
2 AEMCS)E €5 A-F fFdsA 7t em (p<01), BDIE &5

ostAl ZAFAT(p<.05). HE 2FY AAFH 24 H=(MCS)

FoatA Frhst A (p<0l). =& FEHE 432F T F
SFEAT AFHAS A AF K98 Ao]E Hole &
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ABSTRACT

The Empirical Study of Exercise Prescription
for End Stage Renal Failure Patients

Lee, Ji Yeon
Department of Physical Education
Graduate School of

SungShin Women’s University

This study conducted practical study on hemodialysis patients in order to improve
stamina decline due to disease through exercise by type during hemodialysis, and
develop and supply exercise prescription program that fits hemodialysis patients to
maximize effects of diverse exercises. 60 patients, who were receiving hemodialysis
through after getting diagnosed with endstage renal failure by specialist of the
division of nephrology at C University Hospital in G. According to the type of
exercise, 15 patients were assigned to each of the four groups: aerobic
exercise(AE), resistance exercise(RE), complex exercise(CE), and non-exercise(NE),
and body composition, blood index, echocardiography, physical capability, and
quality of life were analyzed. The result is as follows.

1. Height, weight, Body mass index(BMI), %Body Fat(%BF), Lean body
mass(LBM), Fat mass(FM), Thigh muscle area(TMA), Thigh

subcutaneous  fat area(TSFA), Intermuscular fat area(IMFA),



Abdominal visceral fat area(AVFA), and Abdominal subcutaneous fat
area(ASFA) were analyzed for body composition analysis. As a result,
lean body mass increased significantly(p<.05) within the resistance
group Wwhen compared between before-after exercise, and %BF
decreased significantly(p<.05) when compared between before-after

exercise.

Blood index analysis used the examination that was periodically
conducted around the time of first dialysis of the month, and measured
Hemoglobin, Hematocrit, Albumin, Ca, P, Ca*P, BUN, Cr, hs-CRP,
IPTH, Total Cholester, LDL-Cholester, HDL-Cholester, and Kt/V. As a
result, when compared between before-after exercise, hematocrit
decreased significantly(p<.05) for aerobic group, and for complex
group, hemoglobin and hemtocrit each decreased significantly(p<.05), P
and CaxP each increased significantly(p<.05), and HDL-Cholesterol
increased significantly(p<.05). Resistance group and non-exercise group
showed no significant difference in all categories between before-after

exercise.

Echocardiography analysis reviewed LVIDd(left ventricular internal
diameter, diastole), IVSd(inter ventricular septum, diastole), IVSd(inter
ventricular septum, diastole), LVPwd(left ventricular posterior wall,
diastole), and LVMI(left ventricular mass index). As a result, all
groups showed no significant difference in all categories between

before- after exercise.



4, Physical capability evaluation analysis result measured physical
capability (STS-5, STS-30, Gait speed), 6-minute walking evaluation,
grip, and standing and walking evaluation. As a result, when compared
between before-after exercise, for aerobic group, STS-30 and 6-MWT
each increased significantly (p<.01), and TUG decreased
significantly(p<.05).  For resistance group, STS-5 decreased
significantly  (p<.01), and STS-30 and 6-MWT increased
significantly(p<.05).  For  complex group, STS-5 decreased
significantly(p<.01), and STS-30 and 6-MWT each increased
significantly(p<.01). For non-exercise group, Gait speed, 6-MWT, and

Grip strength each decreased significantly(p<.05).

5. Quality of life analysis result measured PCS(physical component
summary), MCS(mental component summary, )BDI(back depression
inventory), and BAI(back anxiety inventory). As a result, when
compared between before-after exercise, for aerobic group, mental
constituent standard(MCS) increased significantly(p<.01). For resistance
group, physical constituent standard(PCS) and mental constituent
standard(MCS) each decreased significantly(p<.01). For complex group,
physical constituent standard(PCS) decreased significantly(p<.05),
mental constituent standard(MCS) increased significantly(p<.01), and
BDI decreased significantly(p<.05). For non-exercise group, mental

constituent standard(MCS) increased significantly(p<.01).

When these results are colligated, awareness regarding exercise during



hemodialysis , and education and dissemination of personalized exercise
program befitting the exercise level of the patient are actively required in
order to improve the overall quality of life of hemdialysis patients, and
implies the utility of regular exercise in order to enhance physical capability

and exercise capability.
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