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The purpose of this quasi-experimental study was to explore the effects of an
exercise program designed to help hemodiaysis patients improve their bone mineral
density (BMD) and physical functioning. An intervention study with pre-and-post test
design was used. Thirty-seven subjects were recruited from a dialysis centers by
purposive sampling and assigned into two groups by their preference: the exercise
intervention group (EX) and non-exercise, usua care group (NX). The exercise
training was to perform the exercise on dialysis day, 20~30 minutes each session,
three sessions per week, persisting 3 months. Nineteen of these patients were assigned
to the EX group who received the routine medical care plus exercise training, and 18
were assigned to the NX group who received the routine medical care. The results
showed that the mean age was 55.4+12.7 years. Sixty-eight percent of subjects were
male. The mean time on dialysis was 24.6+22.6 months. The BMD and T-score of
femoral neck (FN) and lumbar spine (L1-4) were 0.68+0.12g/cm?® (T: -1.3+1.0) and
0.98+0.17g/cm? (T: -0.4+1.4), respectively. The BMD of FN was increased 0.96% in
the EX group and decreased 0.01% in the NX group, respectively. It had no statistics
significantly, but there was a trend that the more exercise the less bone density loss.
After exercise training, the physical functioning was improved significantly in the EX
group. The EX group had significantly higher cycles of sit-to-stand in 60 seconds
(STS-60) than the NX group. The percentage of improvement in physical functioning
in the EX group was higher than those in the NX group. Based upon our findings, we
suggest that the change of BMD in 3-month period wasn’t a sensitive indicator, and
STS-60 and the distance of 6-minute walk (6MW) will be the sensitive outcome
indicators for the physical functioning.
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pai > X3 27,143 ¢ %ﬁ?%"aﬁﬁp‘.ﬁ,—*‘ AEXEDETISFK o HImEERL
575¢14.8 4 > 2 #6542 0 F W (E 35y o FFFSEFH AT 1,241 4
B OB7%EL s b B AT ie > 63N LB TR A B L BT L AP
H4e ¥ (7 %-2000)° o k5T R H %ﬁd4i#§»_¢#z B FXRGe |
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B3 59 B K 3 (quasi-experimental design) 0 14 = & P~k (purposive
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%5 KR P % e t-test/ y 2 IF
(P
n (%) n=19 n =18
£ & (y)
Mean 55.4+12.7 51.7+12.4 59.3+12.0 1.89
Range 31-78 31-76 36-78 (0.67)
45|
9 4 25 (68) 14 11 0.67
4 12 (32) 5 7 (0.41)
1 kR
y 12 (32) 8 4 1.67
& 25(68) 11 14 (0.20)
FAF R
4 25 (68) 11 14 1.67
a5 12 (32) 8 4 (0.20)
£ % (cm) 163.8+8.9 161.5+10.7 166.1+6.3 -1.18
148-176 (0.25)
we (Kg) 66.6+12.0 64.6+12.4 68.6+11.9 -0.73
48.4-93.0 (0.47)
BMI 24.8+35 24.8+4.1 24.7+3.1 0.05
18.1-31.4 (0.96)
FiEH R ()
0 14 (38) 11 3
1-2 3(8) 1 2
>3 20(54) 7 13
mean 3.2+3.0 2.7+3.4 3.7+2.4 1.09
range 0-7 0-7 0-7 (0.28)
FEHPEREF (min)
mean 173.6+177.9 168.0+193.0 179.3+171.7 -0.68
range 0-480 0-420 0-480 (0.51)
R o ]
CGN 10(27) 4 6 0.40
DM 9(24) 3 6 (0.75)
HTN 4(11) 3 1
Hu A 14(38) 9 5
450 #k (7)) 24.6+22.6 28.3+29.4 20.6+10.8 -1.02
6-150 7-98 6-150 (0.32)
XN RERE I 1.2+0.8 1.2+0.7 1.2+0.9 0.04
0-3 (0.97)
FHEP R (Min/wk) 738.055.4 738.0+56.9 738+56.9 0
720-900 (1.0)
BF & T (KUV) 1.42+0.24 1.48+0.26 1.36+0.22 1.20
1.01-1.89 (0.25)
EPO ¥ # & (u/wk) 4285.1+1810.0 4455.3+1918.8 4115.0+1780.4 0.41
0-6000 (0.69)
Heparine ¥ 4 £ (Wwk) 7704.5£2718.9 7770.0£3269.4 7631.7+2143.9 0.11
4800-15300 (0.92)

s i Bt fidx independent t-test ~ Chi-square ~ one-way ANOVA
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8  HME F¥EE Fir Bip 31T KWW EPO 25 1iF iy
ZH Pk ¥kP P FHE (PE) (PE) (PiE)

FN BMD (g/cm?) . ) X i i . . . 3 3
L1-L4 BMD (g/cm?) ] 44+ ; - - Y - (0.02)* -
Albumin (g/dI) - - - - - - - - - -
Hb (g/dl) - - - 45* - - N ko - -
Ca'? (mmol/l) - -49* 36 - Y A -7 - - -
P (mmol/l) -46**  BO** - - - 61** -39 - - -
ALP - - - - - - - - - -
t PTH (ng/l) - - - - - - - - -
T-CHO - - - -.45* - - - - - -
TG - A46** - - - - - - - -
HDL - -.63** - -5.0* - - 62** - 361 232
[ NfS Y& (mmHQ) - - - - A8 - - - - -
L #R R (MmHg) - - - - - - - - - -
R A s peg (opm) - - - ATx* - - - - - - -
STS5 (sec) 34* - - - - - - - - -
STS-10 (sec) 33* - - - - - - - - -
STS-60 (=) -.34* - - - - - - - - -
6 ~ 48 4_§E (meter) - A4 - - ! T - - - -
# fi i A& (cm/sec) -.40* - - - -.40* - - - - -
i 1 * P<0.05~** P<0.01 ~ ** P<0.001

AABEHE TR F AL E) o B AR R LR E)




3. FLHda

L2 - LS Y

#7 * P e t(p)

FN BMD (g/cm’) 0.6789£0.11565 0.6577£0.1189 0.7001£0.1142 0.81(0.43)
L1-L4BMD (gom’)  (.9772+0.1656 0.9323+0.1902 1.0220t0.1313 1.23(0.24)
Albumin (g/dI) 4.110.3 4.00+0.32 4.16+0.33 1.11(0.28)
Hb (g/dl) 10.9t1.3 10.76+1.70 11.05+0.87 0.48(0.64)
Hct (%) 32.613.8 32.41+5.00 32.78+2.39 0.21(0.84)
Ca'? (mmol/l) 2.23t0.22 2.32+0.28 2.22+0.23 -0.15(0.88)
P (mmol/l) 5.68t2.14 5.64+2.19 5.71+2.21 0.07(0.94)
ALP (1U/1) 171.3+98.9 163.60+106.77 179.00+95.56 0.34(0.74)
iPTH (ng/l) 294.0t332.4 361.19+455.37 226.81+126.00 -0.90(0.38)
T-CHO (mg/dl) 187.744.9 180.80+35.20 194.50+54.02 0.67(0.51)
TG (mg/dl) 185.91124.7 178.40+110.27 193.3+143.41 0.26(0.80)
HDL (mg/dl) 33.3t10.2 34.00+10.71 31.8+10.13 -0.38(0.71)
kLR (mmHg) 1480303 154.9+24.2 141.1435.3 -1.02(0.32)
k4 eER (mmHg)  77.1%149 80.319.2 73.8+18.9 -0.97(0.35)
g B (bpm) 85.1+13.6 87.3t13.7 82.9+13.9 -0.71(0.48)
STS5 (sec) 11.77+2.98 12.26+2.60 11.29+3.39 -0.72(0.48)
STS-10 (sec) 22.15+6.41 23.42+5.35 20.89+7.39 -0.88(0.39)
STS60 (=) 25.88+6.75 25.25+6.96 26.50+6.86 0.41(0.69)
6-Min. Walk (meter) 438.75+89.74 452.05+70.12 425.45+108.13 -0.65(0.52)
Gait speed (cm/sec) 122.82+24.98 117.94+20.73 127.70+28.89 0.87(0.40)

oA e X R Mt #d independent t-test
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A4 FrHRZARE RE RN

ke ale R
%77 Baseline Follow up Paired-t (p) Baseline Follow up Paired-t (p) F(p) Z(p)
Albumin 4.00+0.32 4.10+0.26 -1.86(0.10) 4.16+0.33 4.10+0.39 0.58(0.58) -1.91(0.06)
Hb 10.76+1.70 11.05+1.40 -0.70(0.50) 11.05+0.87 10.81+1.08 0.59(0.57) -1.10(0.27)
Hct 32.41#5.00 33.3+4.23 -0.73(0.48) 32.78+2.39 32.92+2.97 -0.13(0.90) -0.91(0.36)
Ca'? 2.32+0.28 2.39+0.15 -0.96(0.36) 2.22+0.23 2.24+0.17 -0.24(0.82) -0.87(0.38)
p* 5.64+2.19 5.56+2.06 0.13(0.90) 5.71+2.21 4.73+1.94 1.37(0.20) -1.36(0.17)
ALP 163.60+106.77  185.70+130.49  -2.21(0.05)* 179.00+95.56 189.70+139.28 -0.56(0.59) -1.06(0.29)
iPTH 361.19+455.37  368.90+594.09  -0.11(0.91) 226.81£126.00 294.24+240.80 -1.36(0.21) -0.61(0.55)
T-CHO 180.80+35.20 165.10+48.01 1.87(0.09) 194.50+54.02 196.10+44.54 -0.16(0.88) -1.55(0.12)
TG 178.40+110.27  125.40+62.92 1.58(0.15) 193.3+143.41 151.50+86.69 0.95(0.37) -1.10(0.27)
HDL 34.00+10.71 - - 31.8+10.13 - - 1:0.38 -

(0.72)
kLR 154.9+24.2 145.9+12.0 1.33(0.22) 141.1+35.3 138.7+38.4 0.32(0.76) -0.76(0.45)
4 &3 B  80.319.2 77.1+8.5 0.63(0.55) 73.8£18.9 73.6121.6 0.06(0.96) -0.23(0.82)
AL wped 87.3t137 88.9+15.0 -0.45(0.67) 82.9+13.9 85.5+11.7 -0.76(0.46) -0.23(0.82)
HE 64.62+12.37 64.43+12.53 0.87(0.41) 68.60+11.88 68.52+11.78 0.52(0.62) -0.15(0.88)
x 0 * P<0.05
Paired-t & §_% e {4 P & > 3% Paired-t ¥ %_
F & &3 2 15 R &0 % repeated-measuresANOVA 4 %

Z B H_ A e fs Pt
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25 FrH 2 FTRRARI RN AR R

Region Baseline Follow up t(p) F(p) Z(p)
Femoral neck-- Density (g/cm?)

All 0.6789£0.1155 0.6820+0.1276 -0.56 (0.58)

Intervention 0.6577£0.1189 0.6640+0.1433 -0.62 (0.55) 059 -0.76

Non-Intervention 0.7001+0.1142 0.7000+0.1146 0.02 (0.98) (0.45) (0.45)
Lumbar (L1-L4)--Density (g/cm?)

All 0.977210.1656 0.9764+0.1704 0.18 (0.86)

Intervention 0.932310.1902 0.9307+0.1976 0.29 (0.78) 258 0

Non-Intervention 1.0220+0.1313 1.0221+0.1329 -0.02 (0.99) (0.13) (1.0)
Femora neck-- T-score

All -1.32+1.00 -1.28+1.07 -0.76(0.46)

Intervention -1.50+1.08 -1.44+1.22

Non-Intervention -1.14+0.94 -1.13+0.94
Lumbar (L1-L4)--T-score

All -0.35£1.38 -0.3811.39 -0.63(0.54)

Intervention -0.75+1.57 -0.7511.64

Non-Intervention 0.05£1.11 0.00+1.05

e
f

TR gt @A w2 R 0 K independent-t & €

L tEd L mw fSP ko 3% Pared-t ¥ T

FiE g3 &2 (3R i > 3 repeated-measuresANOVA

,

Z @ E A man sl R A R 5 Mann-Whitney #
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6. Fr %2 PRSI PR

P& e R E

b3 Baseline Follow up Paired-t (p) Baseline Follow up Paired-t (p) F(p) Z (p)
TS-5 (sec) 12.2612.60 9.0412.14 5.52(0.000)*** 11.29+3.39 9.1812.79 3.92(0.004)**  0.127 -151
0726)  (0.13)

TS10(sec) 23424535  1811+4.98  5.10(0.001)** 2080+7.39  1832t562  233(0.045%  0.209 1159
0653)  (0.11)

TS60(sec) 2525+6.96 33904824  -5.38(0.000)** 2650+6.86  30.20:7.06  -2.47(0.035)*  0.159 227
(0695)  (0.02)*

-Min. Walk 452.05+70.12 494.90+87.93  -4.79(0.001)** 425.45+108.13 441.55+119.50 -1.17(0.274) 0.858 -1.81
(meter) (0367)  (0.07)

ait speed 117.94+20.73  141.52+28.61 -3.68(0.005)** 127.70+28.89 145.82+37.55  -1.90(0.091) 0.349 -0.38
(cm/sec) 0562  (0.71)

0 * P<005 ~**P<0.01~ *** P<0.001

FiE g3 2 (3R i > 3 repeated-measuresANOVA
Z EE A S pie g EEE R £ Mann-Whitney #
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