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Effect of different exercise modes on bone mineral density in maintenance hemodialysis patients
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Abstract: Objective To explore the risk factors of osteoporosis in maintenance hemodialysis patients, and to observe the changes
of bone mineral density ( BMD) after intervention with different exercise method. Methods The relevant clinical data of 236
maintenance hemodialysis patients in the hemodialysis center of our hospital were collected. The patients were divided into two
groups according to whether or not combined with osteoporosis. The risk factors of osteoporosis were analyzed with single factor
analysis. Binary logistic regression analysis were performed on risk factors which were significantly different in single factor analysis.
One hundred and eight research subjects were selected and randomly divided into four groups according to age and gender, control
group ( group A ), aerobic exercise combined resistance exercise group ( group B ), aerobic exercise group ( group C), and
resistance exercise group ( group D), with 27 cases in each group. The study lasted for 24 weeks. BMD was compared among the
four groups before and after 24-week intervention. Results The proportion of women, age, month of dialysis, blood phosphorus,
and parathyroid hormone in the osteoporosis group were higher, and hemoglobin was lower than those in the non-osteoporosis group
(P<0.05). Gender, age, and PTH were risk factors for osteoporosis in patients with maintenance hemodialysis ( P<0.05). There
was no significant difference in BMD among group A, group B, group C, and group D before exercise intervention ( P>0.05).
After 24 weeks of exercise intervention, BMD was statistically significant in groups B, C, and D, compared to that in group A ( P<
0.05). BMD in group B and group D at the end of 24 weeks of exercise was significantly different compared to that before exercise
(P<0.05). Conclusion Gender, age, and PTH are risk factors for osteoporosis in maintenance hemodialysis patients. Aerobic
exercise combined with resistance exercise is more effective than pure aerobic exercise or resistance exercise in improving BMD.
Resistance exercise is better than aerobic exercise. Long-term continuous rehabilitation exercise effectively relieves osteoporosis in

hemodialysis patients.
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4 £5F ¥ Ml W& & #7 ( maintenance hemodialysis,
HD) 2 2 K #] 'F IF 7% (end stage renal disease,
ESRD) B % B W RiGy7 sz ", HEBES
AR IKF- I A B 42 5, HD 85 1 04 5 i 3 ¥ 2
KB RE TR H RS, @S e
Y A AC i B % (abnormal mineral and bone
metabolism in chronic kidney disease, CKD-MBD ) &
BEER I LA " B AU R % AT A s
AN A B2 B9 F BB AR (osteoporosis, OP ), HY B 42
B BRI, RN T 2 A4 B 47 B RV, 48 56
S R EOE E R G s, 5B AL, BT R
WIS AT AT 7.5~ 13.6 5171 B H REX
FLoeA R VT A0 BE I M ETE A . 26 E B s
5B B AT B e g I g B E AT R
IR IS . VFZ TSR, B R (exercise
rehabilitation, ER ) B] L) 3 h1 & 2% J& ( bone mineral
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Z2 2H AR Hs A4 E B8R F 7 2223047 5 2R J 0T Logistic
R BT R AT fa b N R B 2 R R ot Frf i
R LL P<0. 05 HERA G2 R L
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2.1 EAFEHE
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236 I 4E £ 1k I 980 28 AT AR A PR DR P A 83
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Table 1 Comparison of general data between osteoporosis group and non osteoporosis group

A Firs 4 PR/ [ 42,0 (%) ] FEHTR) E /A RTEIEH/ (kg/m?) BT spki/V
TR (n=283) 63.48+1.47 53(63.86) 93.59+6. 68 22.430.50 1. 265+0. 030
JEB MU (n=153) 52.20+1. 16 60(39.22) 73.72+4.16 22.41+0. 50 1.219+0. 024
X270 fH 6.028 13.091* 2. 652 0. 022 1.167
P <0. 001 <0. 001 0. 009 0.982 0.246

dLia RmX H,

B G AR B P 2, I A PR 55 IR R K
SRR LA HOKP R R R R R A G S

(P<0.05) , P4 M 45 . FHE A LR ER LRI E
X (P>0.05) , FEIL#% 2,

®2 HRAMALSIEEREEAR AR AR A

Table 2 Comparison of biochemical indexes between osteoporosis group and non osteoporosis group

£ MEHEA/ (/L) HEHR/(g/L) 145/ ( mmol/L) 1M #/ (mmol /L) PTH/(pg/mL)
B IRBAH (n=83) 94.35+1.48 39.48+0. 35 2.27+0.03 1.93=0.05 353.94x14. 02
JEB B A (n=153) 98.44+1.20 40. 0020, 33 2.2420. 02 1.810. 03 275.71x11. 62
X/t 18 2. 094 1.052 0. 905 2. 468 4,149
P4 0. 037 0.295 0. 357 0.014 <0. 001

A E M BT B E TR ERE RN
Logistic [8] V343 87 o 4 4 Fr M i W 3% B 28 B B B
PAAT 525 A P 1 IR 38 v ) AR 8 B A S L I 41
FEE LB FUR 5 IR YA T Logistic 1] 5 #17)
SR, ARSI AR GE AT A Y 208 L g | AR
ERFERNAAR, BB R, WAL F .
PTH A8 822 B A Giil %2 L (P<0.05) , 2 4 £ 1
M % M7 R TR AN B ST fE B B . TR
%3,

2.2 BE T EETG O

4 AR B AR L A ] R S B AT FE
H .spkt/V BIP Lh 25 R B G242 L (P>0.05) 5
5BAML, D HWAEAERAHRITFEX(P<

0.05) , UL W E L BB AN 57, FH 3 07 22 0 #r k4 2L [
I PRAE AR B9 LU 8L . 7Rdz B T B e T HUa 3R & A
T M I A R BB L R . 108 B F SR
ZYTh BB AL WL 4,

®3 ZEZRMASH
Table 3 Multivariate regression analysis

EE FIOR%  OR {H 95%CI Pl
eV 0. 960 2.612 1.428~4.776 0.002
Y 0. 050 1.051 1.019~1. 084 0. 001
Il £ 2 H -0.019 0. 981 0.961~1.002 0. 080
BEHTRS R/ H 0. 004 1.004 0.998~1.009 0.201
%5/ ( mmol/L) 0.422 1.525 0. 668 ~3.481 0.316
PTH/( pg/mL) 0. 004 1. 004 1.002~1. 006 0. 001

BT 24 )5 SX ALK, s HY A

R4 AHATHEIN S0 —FER

Table 4 General information of the four groups

0 g% BU/B ()] BRME/A AEER (e/m®) MABH/(¢L) BEA/(gL) #H spk/V - PTH/(pg/mL)
A4 (n=27) 55.56x2.26 16(59.3) 58.815+5.901  23.005:0.818  100.260+3.232  39.237+0.440  1.234x0.042  270.41:24.65
B#4l(n=27) 56.19+2.00 16(59.3) 62.889+6.203  21.876:0.658  97.350%3.622  38.811x0.430  1.231x0.037  262.95:28.56
C#(n=27) 59.812.22 17(63.0) 60.963+5.568  21.742+0.771  103.400+2.631  40.207+0.500  1.247£0.028  270.07+27.07
D#(n=27) 54.78+1.89 17(63.0) 61.407£5.172  23.047+0.631  95.850+3.100  40.937+0.466  1.238+0.045  283.83:22.21

Pl 0.342 0.984 0.967 0. 400 0.342 0. 006 0.992 0.951
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WAREH R, B E R A G B L (P<0.05),
Hfa Bk anHizs HEs HBCREN 2
(P<0.01) . [d] A5 & 2% B L E Y M i e/ A=
SCAEARE (LSC) o TR 5.

R5 AHBIHTI 24 M5 SBEAEM L1-14 B8 E L
B (g/em’)
Table 5

Comparison of BMD after 24 weeks of exercise

intervention and before exercise of four groups(g/cem”)

20 %1 iz g 24 W s P{E
AH(n=27) 1.04420.046 1. 062£0. 037 0. 766
B#l(n=27) 1.048x0.034 1.223£0.014* 44 <0.001
C#(n=27) 1.106x0.037 1.1340.022° 0. 509

DAl (n=27) 1.061+0.042 1.161+0.021 " 4 0. 039

E:5 A HHE," P<0.05,™ P<0.01; 5[ 4 iz 3 Al tb 3,
A p<0.05,44p<0.01,

3 it
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SEHUAR N 2000 R 58, 3 LR B 38 22 B0 /K, e 0
B KGR MR ARSIk A i

BEATE SR EEE YW, R s B g &
W, AREHHEEEIHEEHERD D ERRS,
HRGHI AL EHEERENARERS. &
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SR TR SR T BT 46, e B 20 1 355
ROCHEN A M0 VAR B S . % T HD &
e G012 B 5 R B R E SO R, S TRET R
AP &R EEREE ° . Alghadir 2 41 % B
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T P9 IR TE 2 AR 3B R R, kT 3 4 B
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