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Characteristic
MHD Exercise MHD 

Non-exerciseAE RE CE
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 59.99±10.75 53.13±11.36
Height (cm) 159.1±9.7 163.3±8.6 165.5±5.2 161.1±8.1
Body weight (kg) 66.7±17.5 61.0±11.4 64.5±9.3 66.1±15.0
Dialysis vintage (months) 4.56±8.02 3.95±6.60 7.32±5.87 5.10±3.04
Charlson comorbidity  index(CCI) 6.00±2.49 5.20±2.52 4.33±2.64 5.46±2.10
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 1(9.1) 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



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





Variables
Model

(Company, Nation)
Part of measurement 

Body

Composition

Inbody4.0

(Biospace, Korea)

Height

Body weight

%Body fat  

Lean mass, 

Fat mass,

BMI

Thigh muscle area

Thigh Subcutaneous fat area

PRODIGY

(GE, USA)

Aquilion ONE

(Toshiba Medical System, 

Japan)

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







































Parameter
AE RE CE NE Differential

†

(pre-post)

Pre Post p Pre Post p Pre Post p Pre Post p p post-hoc

BMI
(kg/m²)

26.03
±4.61

26.44
±4.45 .283 22.83

±3.83
22.93
±3.84 .506 23.54

±2.92
23.61
±2.86 .406 25.36

±4.52
25.29
±4.59 .972 .814 NS

LBM
(kg)

16.40
±2.26

16.54
±2.19 .374

15.96
±1.83

16.27
±1.64 .047* 16.31

±1.79
16.49
±1.84 .209 16.86

±2.04
16.86
±2.16 .917 .439 NS

FM
(kg)

21.45
±7.87

21.95
±7.88 .422 14.86

±7.18
14.35
±7.52 .202 16.43

±5.32
16.20
±6.15 .480

18.73
±8.47

18.67
±8.27 .844 .367 NS

%BF
(%)

31.53
±6.65

32.05
±6.75 .197 23.77

±8.94
22.57
±9.24 .037* 25.23

±6.26
24.65
±7.25 .248 27.50

±8.63
27.48
±8.15 .701 .083 NS

TMA
(cm²)

98.75
±37.48

93.76
±33.15 .328 99.87

±27.59
100.83
±26.70 .333 96.58

±30.79
103.70
±23.72 .347 99.25

±18.01
99.22

±20.03 .917 .519 NS

TSFA
(cm²)

69.96
±30.17

72.23
±34.81 .790 41.17

±24.31
39.27

±25.34 .169 53.24
±31.57

45.41
±21.49 .695 52.68

±34.56
52.22

±33.39 .382 .732 NS

IMFA
(cm²)

7.94
±5.40

8.10
±5.25 .859 3.62

±1.29
4.19
±2.30 .878 5.58

±3.08
6.18

±3.24 .239 7.47
±9.00

7.72
±9.35 .345 .860 NS

AVFA
(cm²)

181.75
±86.24

200.17
±108.52 1 124.53

±58.10
133.43
±68.53 .508 172.91

±94.43
181.17
±98.65 .239 155.07

±66.99
163.14
±83.20 .507 .610 NS

ASFA
(cm²)

187.42
±75.89

166.27
±69.57 .213 118.48

±86.27
116.78
±86.63 .386 138.14

±77.23
134.23
±80.38 .388 145.57

±92.09
146.12
±84.96 .101 .163 NS

M ± SD, Aerobic Exercise: AE, Resistance Exercise: RE, Complex Exercise: CE, Non-exercise: NE
† Pre-post Group differences in the amount indicates that Kruskal- Wallis test is performed 
BMI: body mass index, LBM: lean body mass, FM: fat mass, %BF: %body fat, TMA: thigh muscle area, TSFA: thigh subcutaneous fat area, IMFA: 
intermusclar fat area, AVFA: abdominal visceral fat area, ASFA: abdominal subcutaneous fat area, BMD: bone mineral density, BMC: bone mineral content
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Parameter
AE RE CE NE Differential 

†

(pre-post)

Pre Post p Pre Post p Pre Post p Pre Post p p post-hoc

hematocrit
(%)

32.44
±1.43

31.77
±1.26 .037* 32.38

±1.02
32.04
±2.16 .575 33.64

±1.19
32.90
±1.14 .025* 33.86

±3.59
33.33
±2.79 .784 .660 NS

hemoglobin
(g/dL)

10.78
±0.40

10.65
±0.38 .083 10.80

±0.50
10.89
±0.72 .444 11.18

±0.32
10.99
±0.28 .023* 11.16

±1.13
11.08
±0.90 .675 .266 NS

Albumin
(g/dL)

3.68
±0.26

3.64
±0.20 .539 3.65

±0.24
3.72

±0.24 .065 3.73
±0.32

3.77
±0.29 .167 3.79

±0.25
3.79

±0.22 .719 .273 NS

Ca
(mg/dL)

8.60
±0.37

8.51
±0.47 .656 8.50

±0.67
8.66

±0.61 .202 8.39
±0.61

8.45
±0.66 .657 8.57

±0.76
8.32

±0.57 .263 .368 NS

P
(mg/dL)

5.44
±1.06

5.69
±1.08 .182 5.03

±0.95
4.86

±1.11 .575 5.39
±1.64

6.24
±1.28 .045* 5.49

±1.02
5.39

±1.03 .600 .199 NS

Ca×P 46.76
±8.97

48.25
±8.63 .594 42.83

±8.98
41.86
±8.23 .799 44.60

±10.72
52.29
±8.56 .034* 46.71

±7.47
44.44
±6.53 .173 .062 NS

BUN
(mg/dL)

56.19
±10.59

54.43
±12.23 .450 48.31

±11.86
46.18
±9.33 .333 56.37

±9.63
61.65

±10.71 .071 56.17
±6.73

58.12
±12.56 .861 .258 NS

Cr
(mg/dL)

9.09
±1.89

9.05
±1.81 .790 9.06

±2.88
8.83

±2.74 .508 11.25
±2.61

11.01
±2.31 .272 10.76

±1.53
10.51
±1.29 .382 .919 NS

hs-CRP
(mg/dL)

0.35
±0.40

0.54
±0.60 .139 0.25

±0.19
0.87

±1.75 .184 0.22
±0.16

0.20
±0.14 .433 0.86

±1.78
0.44

±0.60 .724 .283 NS

IPTH
(pg/mL)

351.72
±228.05

391.71
±269.13 .328 363.68

±263.69
343.98
±244.86 .721 437.94

±376.13
291.78

±225.51 .638 277.06
±169.01

374.96
±304.61 .422 .681 NS

M ± SD, *p<.05, Aerobic Exercise: AE, Resistance Exercise: RE, Complex Exercise: CE, Non-exercise: NE
† Pre-post Group differences in the amount indicates that Kruskal- Wallis test is performed 



Parameter
AE RE CE NE Differential 

†

(pre-post)

Pre Post p Pre Post p Pre Post p Pre Post p p post-hoc

Total Cholesterol
(mg/dL)

175.27
±38.99

168.91
±44.98 .477 152.70

±28.37
158.10
±35.61 .610 130.08

±29.98
150.00
±28.62 .168 132.85

±29.19
139.62
±36.58 .271 .268 NS

LDL-Cholesterol
(mg/dL)

102.55
±32.44

98.27
±30.42 .624 70.40

±30.13
70.50
±32.27 .919 68.58

±21.26
85.08

±18.83 .071 68.77
±19.88

71.46
±24.61 .780 .244 NS

HDL-Cholesterol
(mg/dL)

37.91
±15.31

35.82
±14.53 .265 47.20

±13.59
49.00
±15.99 .260 36.00

±7.95
40.58
±9.72 .041* 38.77

±12.13
38.77
±14.61 .969 .177 NS

 Kt/V 1.46
±0.21

1.45
±0.25 .575 1.77

±0.75
1.36

±0.17 .508 1.46
±0.37

1.54
±0.63 .695 1.39

±0.15
1.51

±0.45 .279 .107 NS

M ± SD, *p<.05, Aerobic Exercise: AE, Resistance Exercise: RE, Complex Exercise: CE, Non-exercise: NE
† Pre-post Group differences in the amount indicates that Kruskal- Wallis test is performed 



















Parameter
AE RE CE NE Differential 

†

(pre-post)

pre post p pre post p pre post p pre post p p post-hoc

LVIDd
(㎝)

4.95 
±0.48

5.02 
±0.56 .374 4.75 

±0.76
4.95 

±0.60 .059 5.00
±0.43

4.96 
±0.51 .937 5.07 

±0.66
5.04 

±0.60 .807 .185 NS

IVSd
(㎝)

1.08 
±0.21

1.07 
±0.15 .506 1.22 

±0.32
1.18 

±0.33 .260 1.00 
±0.14

0.97 
±0.14 .358 1.05 

±0.16
1.04 

±0.15 .649 .906 NS

LVPWd
(㎝)

1.05 
±0.17

1.02 
±0.14 .342 1.21 

±0.53
1.18 

±0.48 .332 0.89 
±0.26

0.94 
±0.17 .505 1.01 

±0.18
0.99 

±0.15 .440 .992 NS

LVMI
(g/m

2
)

117.85 
±24.75

116.32  
±22.90 .859 143.15 

±85.71
143.93 
±79.00 .812 97.73 

±33.83
97.24 

±15.73 .328 124.67 
±52.52

112.98 
±31.02 .173 .754 NS

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









Parameter
AE RE CE NE Differential 

†

(pre-post)

pre post p pre post p pre post p pre post p p post-hoc

Gait speed

(m/s)
0.92

±0.24
0.91
±0.23 .508 1.07

±0.15
1.06

±0.17 .878 1.04
±0.26

1.07
±0.22 .530 0.96

±0.23
0.86
±0.19 .016* .031

AE vs NE,
RE vs NE,
CE vs NE,

STS-5

(5reps/s)
8.48

±2.46
7.90
±1.93 .139 6.85

±1.46
5.55

±1.21 .005** 8.57
±7.22

7.15
±5.10 .003** 8.47

±4.84
8.35
±4.38 .442 .018 RE vs NE,

CE vs NE,

STS-30
(30reps/s)

16.45
±4.78

18.73
±5.39 .018* 21.00

±5.03
24.60
±4.90 .007** 21.58

±9.64
24.83

±10.70 .005** 19.38
±6.90

18.85
±6.99 .368 .002

AE vs NE,
RE vs NE,
CE vs NE,

6-MWT

(m)
433.55
±110.74

458.91
±122.28 .005** 509.70

±102.37
530.00
±105.85 .019* 491.83

±166.57
514.17

±165.03 .002** 476.85
±117.88

450.54
±153.42 .033* .000

AE vs NE,
RE vs NE,
CE vs NE,

Grip strength

(kg)
21.18
±7.70

21.09
±7.67 .931 26.20

±10.39
26.70

±12.06 .453 28.08
±8.45

28.08
±8.99 .916 23.08

±4.99
22.00
±4.85 .028* .241 NS

TUG

(m/s)
7.42

±2.10
7.13
±2.19 .047* 5.93

±0.74
5.67

±0.84 .066 7.27
±3.56

6.93
±3.25 .084 7.43

±2.56
7.57
±2.94 .916 .493 NS

M ± SD, *p<.05, **p<.01, Aerobic Exercise: AE, Resistance Exercise: RE, Complex Exercise: CE, Non-exercise: NE
† 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) 











Parameter
AE RE

　 CE NE Differential 
†

(pre-post)

pre post p pre post p pre post p pre post p p post-hoc

PCS 75.00 
±25.39

79.38 
±14.18 .593 92.50

±8.57
80.15

±15.53 .005** 89.58 
±13.72

83.35 
±10.37 .041* 85.00 

±17.91
76.50
±15.99 .064 .428 NS

MCS 50.45 
±11.92

76.84 
±9.34 .004** 59.00

±16.29
82.65
±8.34 .005** 50.41

±16.98
80.91 
±6.84 .002** 54.23 

±17.30
76.88 
±12.34 .006** .105 NS

BDI 11.09 
±5.54

10.45 
±6.7 .507 7.40

±4.90
7.50
±5.97 .309 15.75

±9.55
11.67 
±9.11 .006* 13.77

±6.58
12.00 
±6.96 .344 .308 NS

BAI 4.55 
±5.26

3.09 
±4.68 .056 3.10

±2.28
2.30
±2.83 .445 6.00 

±6.49
3.83 

±4.69 .056 4.92
±4.68

4.69 
±4.07 1 .372 NS

M ± SD, *p<.05, **p<.01, Aerobic Exercise: AE, Resistance Exercise: RE, Complex Exercise: CE, Non-exercise: NE
† Pre-post Group differences in the amount indicates that Kruskal- Wallis test is performed 
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