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TR, FRA B R OP. AF5E WoR , i s
A OP 546 28 J5 MEBR B = Z [ G R &I, 1
B BEAT X i e 8 OP B3R T 5 2O AN R 72
Y rE 2 D DL MM R B AIT L (HRT) IZRBIRYT
LI PRAJE 5% 4 & B4 28 5 Lo PR R BMD (1035
RGN R 4 R OP w] REA77E Hofh & 9
BLI B fE B P 2 o SRR B i B 5L i OP R K
BMD 1) £ 5 K 2R, 78 1Iff PR B2 2 Fi 1 By 1 2 2 1 2
AT oEBEWE S, WA, AR 12 5
IO R 52 1 T 0T RS2 e B e 40 L OP 7 AR
JE B ERE MR R 22—, AR B R 55
e OP H & WG BMD 7K Rl & A= e M i 3 19 52
M PR 2%

1 FHik

1.1 HRIK

¥ 202047 8 H 22022 4 1 A A #E H il i A
UE IR AR B2 Bt B B2 W hy e B S OP SRR VE R
WEFEXT G . IARRE : (1) 42485 Lot BMD FFAIK,
HEE T<-2.5, 755 0P 2l (2) maikiAl op,
A 7S W 1A S SR N= i 71 AK (type T procolla-
gen amino—terminal peptide, PINP)"" 5 b5 &) 1
R I C i JIK B B3 i 7 ) (B —C—terminal telopep-
tide of type I collagen, B—CTX)" #4718 & (3) B4
BAERE, BES I . HEBR bR E: (1) &
ISV B P 5 (2) & IFBEIRA L HIR R 2 g 5
AR PR ; (3) BT RGN ; (4) &
IR RIRAE H B e Mg 5 (5) Mg s 5 (6)
40 B RIATONEYIBRA 5 (7) 8 1% 208 5 i 3 %
R SUBRRERIRITH

SRR BZ R TR A A B A i 2 57
<65% 65~75% >75% 3NMAFIEBAZ I E 1111
(LB A o ASTIFST B 28 Fp 1 T A 06 9 AR I e
(i REREER)CHEER SRR (RS,
210327103944373) , £75 (/R 2L 5 ) FLE
K, 2 E 2 E T RS R E A
1.2 OPZ##ATT

A 2R AT OP — 25 YAIT 4345 . 15

) 4E A2 D EATAEY) HRT. BRERES D3 H (Jb &t
Bt 1 2454 BR 2N A, [ 24 1 H20093675 , HLAS < 45
0.5 g 4EE R D3 5 we), 1 /s B4k = BE4 ke 4 (1E
K2y (F B ARAA, E 254 H20143141, 81
¥ :0.5 pg), Ui/ B 2 e v (R e WO A il 25 47
BN ], 25 75 H20051085, BiAKE : 2.5 mg) , i 3
ANHAVRA,Z)50.5 F/d,

1.3 BEiA

BE DTG H 3R B AL H Y B2 000 R
B YA TR U R AR 2 P iRt
BRI AR D SRR Y i SR Rl
Vit R I IE RAE . A2 1E Bl VT S s AT
BMD il A= A4S I B 52 VP A T B U 2% i
17 BMD K0 A0S A 06 R PEAL . T PR AR R
FHRUN S A8 7 2tk A T B e 421l
1.4 BMD&Z

WLRE X e Kl BMD /&2 W7 OP [ & bR ifE . R
FHRUAE X 268 %% FF A (MEDILINK , 325 &) #6100 37 3%
S DU AMEHER BMD . AR WHO #51fE : BMD 19 T
>-1.0 HIEH ,2.5<T<-1.0 N5 B, T<-2.5H
OP,

1.5 &L

KA E A IEFHK I 6 mL, L3000 r/min j#E %
B0 10 min, BUMLE o B F AT 0R : R FH U S5
A3 BRI AE I PINP  B-CTX . ZRACIHEAR « I35
BREE A BRGNS o 425 Lo I T Bk
F>300 we/L AERE .

1.6 REWTE

J S VP A4 T RIL ) P 5 P IR E .
K i e — 48 T I (chair rising test, CRT) X 52
HWT BTG BT RS P , CRT 213 i
S 5 YR A3 JAE A 35 57 I A TR TR YRR, R
WL 85, U CRIT Bl ] e Jeg )

* H Berg S 17 T BE B 36 (berg balance scale,
BBS) X328 # 1) B AP I i1 T R 1T A2 , BBS
(R VARV V- S VAN I = = YA L A3
14301, BT A3 453 0~4 43, 553 56 73", BBS 7] LAk |
i RS A 7 I A T PEAG 32 10E 1 F i BE 7, BBS
o3 8wy, ISP 58 ) g
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1.7 SGitEsh FERBTT L0, 9 BB 8 R A T e tE T, 66 i &

K SPSS 16.0 et 84 A7 454l ab 28, 115
TR Y B R 22 KR THEUR R (% ) X Bl
B (n) LR, K H Spearman AH &M 43 M1 #1745 4~
T bR Z (B AR DG 5B , >R FH 22 B3R LA 2 A i
B, SRS 2 R AR bR A PR R L SOBU P
<0.05 Ky 22 BA G5 L

K/
n

2

2.1

&R

— g tE SR

H 20204F 8 H 32022 4 1 H 1], A 55 F 4%
A 901 OP H 35, <65 % & 30 191] .65~75 % # 30 141,
>75% 3001, FEMET R A 3 B A IRIE
T2 .5 Bl B A T 2 491 & A Gk VR VT FE11.1%,
FERE VTR A 2090 58 R R W AN T A2, 3 451
SR BN K M SR T ARG . AR IR il
Vit W S 7% R (& =R Vi +1R 1) N 16.7%.

SE T TARBETT (K 1) o
K1 ZAAHRL GO BT R — et ol

E(EL7D 3 dE]
g At 1441 90
A% 66.4+7.7(43 47 :53~87)
1,/(kg-m™) 21.56+1.94(434i : 19.00~25.30)
I A AE 1) B AT 25 F Kok 3
ERTL HERIET: 3 AT 552R0K 2
it 7% /151 KV 1053 RIER I 5
e P B A /451) 9
SERL 1A RE T /151 66
2.2 XM

FHCME AT BT 7R | B 4 B OP J8 35 A A7 0%
SRR E K et BT 2 8 A e
B R OP B 35 1 K46 1 7 2k 4K 11 /K 5 BBS
EIEAOC, 5 CRT 2 MM G ; BBS 5 A A etk B 4
ZIA ARG s CRT 5 & A et B4t 2 [A) 42 1E A
Ktk (F£2).

2 FEFARR OP B A IE RS ECZ M B AR e
LRI I, AJFETBMD  PINP  B-CTX  fkEH BBS CRT H¥r KD BMD

A 1 -0.104 0.0490 0.084  -0.072 -0.296" -0.038  0.036 -0.254" 0.074

1., 1 -0.093 0.032 0.111 0.028 -0.023  -0.080  0.109 0.036
JEYFET BMD 1 0.000  -0.042 0.082 -0.006  0.038  0.140 -0.206
PINP 1 -0.032  -0.094  -0.002 -0.002 -0.154 -0.159
B-CTX 1 -0.099 0.042 0.010  -0.003 -0.081
BREN 1 0.228 -0.377"  0.199 -0.152
BBS 1 -0.015 -0.239 0.074
CRT 1 0.268" -0.182

"R P<0.05,74 P<0.01,
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XA 4G R 2 75 R A Btk i 4 5 A2 A AR
1,,.BMD \PINP .B-CTX £k & [17KF- \BBS fl CRT &%
FELR B Z M AT Logistic B, #2751 2 % Omnibus
£ 5 1) P<0.0001, /s B A SR £ X o Logistic
MR, R OP H 3 B i K
BBS Fll CRT /& Ho oA of Az MV - 4 iy 2t 57 76 B I
o MR PRGN AR, R A R B AT Y
JAURS: 38 1 5.39% s BBS B35 410 1 43, A e v B 4 1Y
B /0 15.8% 5 CRT RRIE K 1 s, AWM B T 11

KU 4.1245%(F£3).,
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XoF i e OP R 3 2 25 WA T 1 AERE T A
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V- \BBS 1l CRT S8 FL 4 Bl = W] #0471 2 KL 2% [l )5
Mr A RIS Y R (M 0.535 (R*=0.286) , 136 B A5 41
XA R B R R b A . Z R EIE S R,
T B OP 58 2 1 Rk 1M 5 BB /K S A1 CRT
JE s LIRS BMD (97l S7 M R R SRR i v kAR
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#3 EEFEAOP B KA T Logistic [H1H 341
WA bR P1E ORTH OR {8 95% #-{Z X Ji]

HEN 0.520 0.019 0.008" 1.053 1.014~1.094

BBS -0.172 0.067 0.010" 0.842 0.739~0.960

CRT 1.635 0.618 0.008™ 5.128 1.527~17.222

7 P<0.01,
F4  EEFEHAEOP BE TS BMD i £ H & [FIE 44T

WL PR tH PIE T 22 MRk R
IS 0.003 0.004 0.691 0.492 1.117
I, -0.002 0.010 -0.153 0.879 1.151
VAT BMD -0.052 0.037 -1.407 0.165 1.098
PINP -0.002 0.002 -1.123 0.266 1.076
B-CTX -0.388 0.259 -1.499 0.139 1.777
BEH -0.001 0.000 -3.657 0.001" 1.315
BBS 0.003 0.001 2.253 0.028 1.471
CRT -0.042 0.012 -3.663 0.001" 1.117

7l P<0.01,
3 wtig A OP Ak S A5 & A W1 B 3 S Fis BMD 7K
R
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=R AN S i e g S B R TR NN SR =
W WACRE B R T T A, e 48 SR B AR K Ak T
BT RS, BMD 5 2541 T ) A7t B Bl A

B A OP FU R 2 Jo ek, #84r f 2 ]
AR SR B AR RR AR SR T R A
M 8 JC s | BB 00 S A ) B e BT, AR
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A3 IN 5.3% , Z2 1 R [mUH 01 o, B 46
L OP F8 35 A I3 Bk 35 11 KT8, U39 fS BMD i
o MW R FURAR & B = 5 1 —Fh B o,
IMLYE Bk A 1 AT S 24 W gk it A7 K 7 1) T 248 45
Joi) 5 5 AEE 9 A B TRl 4 22 05 OP AR Y I VA
PINP . B—-CTX 7K V-3 & , 5 8k i 2 /K F-BEAIC, F T
M5 BRI R 12 W OP 12 Wi R BE O 0.855 , 2k 1 2 %
PRAEAEACT R AE TR VR, BB /) ki 77
WA & B HA oP BRSNS VMG, 5
ARTHFELE R, TR SCFF R B R A & R
Bk AR R AR AL 25 OP B S7 PEAE R P 2K, if
TRRR AR 1 = BT R i A7 KT SR AR PR 1
AIPERE A P S B m i R A AT RE SR R
R, T3 BMD REAK, 5 R Mt B 4. ek
B, 0LE R AR U KSE 3 ] Sl g L S R
ProR A A, 0 & A B 30 ME 2 B P 1) PRl 46 22 30)
OP /B 1Y i Sk h B Bk 2 i W 5 1 L 487 i 41
S0 A AE 7K ST 1 =TT RE 2 G R B AT Y
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BEIRIT S 0 BMD BRI L A A M T G XU
T
33 THEAMAESBEREOPHE

AHEFE KB, R R Op B I T L
SR ) £ TS I i T ) & A B BMID K- i Ak
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) CRT BRIE K 1 s, & A8 Wi e B 3 9 XU 384 412
£, Z A Z BUE M SR, & A OP 38 1)
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TR A AT 4ERE BMD, S B R R R
W5 L&, i sh I 2 A 245 B it 803 BMD (19 4E
FHE AT DU T S0 AR T OPP 1, X OP S35 i
LA I 45 T, i3 PINP 3 75, B-CTX &A%,
BMD & 42 &, 3] OP g (9 LS nl A2 ki
B, P IR, i v U ) BMD . B A8V HA —
SE AT EAYE | AP LT AT Re A A1 T2 AR
W TESP- i, TR B Rk, 2 =L
JKF AT RES N B i 505, ANH T OP 25103697 1)
SR, A TR BMDAKIHEAG . o5 —Jr T, #8625 1)
LT 7K 23 1 n gk 43 XU , 4 OP £5 35 B8 A1 1)
TRAFT™, TEAJIET OP B ERE W+
EZNE . OP B H o T HHO #3455
M RR iz 2, BT IR . AR R, T
LT T BT 8 i e 4 8 OP S 3 iy i s, 3
BMD FEAR | % A M B 3 9 XUBSH 388, 7 R e
WL BR AP B 2 A AN R B e 4 AL OP S35 Tl
Ja B EE M,

3.4 FERENEBINRE

AW R I, A OP B 1P g
S LT R A R A W B AT B ST P R 2R Logis-
tic 2 AT SR, B A OP JR 5 1Y BBS B384 i 1
a3 R BT 0 KU R D 15.8% 0 BB E R
FHOP B H KA MEPE B i E R B SR,
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AHIFFE B BEDT IR 6] S 1 4R, A5 w8 1 e 4 B OP i
BT I S R AR B B fE RS D] A Y
T o RBAIH IR L A 2l i kE
VIR ANl RS, L — 20 W o 1 e 4 B4 Op
B U R AN B A S B R MR P R

4 45

AT BARFC AL T H LU T, M A A IR
HL, 0 &8 4 S B IR L™ &, g e e il
OP [ &9 H 58 o AWFIE &I, NAR I At 77K
SRS VA RE R A OP TS
P ST PR PR 2R 9 R A R N LA B, R AR
W P B XU 84 11 5.3% , CRT BHIE K 1 s, KA G
PEET Y XUBS B0 4.12 4%, £ 35 B4 1775 K 2 K
e CRT RS, W 790 /5 B BMD A , 17 15 i 46
Y OP (85 1) BBS Sz 3kt G H & A e e B 4 i 4 1
P2, BBS BR3G 0 1 43, & A= e i 4 7 DRI ik 2>
15.8% . HERERACH AL LT BN AP 58 71 1)
SR V2 5 R I 25T RE 2R RGBT i e 4 i
OP HH o

£ % 3Lk (References)

[1] A B2 B BB AN B SR U 702 . I A e L
FAIE LT 18 HE (2017)J]. A B O AL R 8 R P A
i, 2017, 10(5): 413-443.

[2] Qadir A, Liang S, Wu Z, et al. Senile osteoporosis: The

involvement of differentiation and senescence of bone mar-



—t

RIS 2023,41(23)

www.kjdb.org 47

row stromal cells[J]. International Journal of Molecular
Sciences, 2020, 21(1): 349.

(3] PR R Z . O R I GRX B B FAGE 8 T BT DI RE T
B WL 7 R e 48] e P B9 SE ML), e R AIE 5, 2019, 27(3):
15-17.

[4] Compston J E, McClung M R, Leslie W D. Osteoporosis
[J]. Lancet, 2019, 393(10169): 364-376.

[5] Wang L, Yu W, Yin X, et al. Prevalence of osteoporosis
and fracture in China: The China osteoporosis prevalence
study[J]. JAMA Netw Open, 2021, 4(8): €2121106.

(6] BURNIE, FEE, ZEICH, 4F . 2010—2016 4F H [E & 4F A4
J B # RE S8 R Meta 23 A7 (3], HP B 0 A 2% 3K
2016, 22(12): 1590-1596.

(7] 55 E 4%, ARMEQ . Y828 )5 B BUbE FAAE 8 L5 1L-6 1
B5 2 N 3 P o1 E R R I | ME T A IGF-1 K
M A4k e 3 L1 IA S A, 2017, 32(12): 2672-
2674.

(8] sk, TR, TREBE, 55 . HuET BT T 2XUBIRERIG YT
4 28 5 Y S AAE ) Meta 237 [)]. B2 25 F-41¢, 2020, 39
(12): 1677-1683.

(9] KHF, £ SUAE . BRIA R 5 B BUSAME)]. P AEH Bsi s
T Eh YA, 2017, 10(2): 160-164.

[10] #X B, 5KE T, EM, 55 . 520 AR 20 M BT A E 1Y
S I A 3R ) A S BB RIS L)]. RGEEEE, 2022, 7
(24): 63-66.

(1] B, ST R, e, 55 . B2 I B BT g A A A5 Y
R B AL TR SN S i R A 0. P A e g s
227k, 2018, 39(12): 778-782.

[12] B3/NRI, ELTHE, F 150k, %5 . tPINP,OCN f1 B-CTX 7E
OB AAE BT E O R G AR B MR IR G T I
Je AR ART). N RN 52 56 s 2= 245K, 2018, 17(12): 1299-
1302.

[13] Hagins M, Lamberg E M. Individuals with low back pain
breathe differently than healthy individuals during a lift-
ing task[J]. Journal of Orthopaedic & Sports Physical
Therapy, 2016, 46(3): 141-148.

(14] BHESE, JESEAE, TRAER], 55 . Berg V- 1t 22 0 HI T
ARG R IR A ()] B RR A B S
2016, 22(3): 303-305.

[15] Lane N E. Epidemiology, etiology, and diagnosis of osteo-

porosis[J]. American Journal of Obstetrics & Gynecolo-
gy, 2006, 194(Suppl 2): S3-S11.

[16] SZLL%, FIGeMt . f2E6)7 5 3 B A E]. HhIE
SEAARNS FERRA, 2020, 36(3): 230-233.

(17] JIA S, Fale . i 35 2k 2 PINP  B-CTX 7 [l 4 28 30]
T AL R T I R R L[] v R A TR,
2021, 29(3): 12-14.

(18] SKICHE, PR, R, 5. Mg kit 305 24 v it
BUAME BT BIAR S]], W TR 27, 2018, 29(24): 45—
47.

(19] BEsik, T4 . 15 BREHA B I3 25(0H)D, B R (2R
PR B 5 8 47 A B AR SCHE 2 A ] BRARAG 36 B2
2pZeil, 2021, 36(5): 138-142.

[20] FEERE, HEMIC, RS, 25 . FRE T 5 AR H B IAE
TATHG A WF 5 BRI o B BB A 4%, 2018, 24
(2): 253-258.

[21] Chien MY, Wu Y T, Hsu A T, et al. Efficacy of a 24~
week aerobic exercise program for osteopenic postmeno-
pausal women][J]. Calcified Tissue International, 2000, 67
(6): 443-448.

[22] Yeh J K, Aloia J F, Tierney J M, et al. Effect of tread-
mill exercise on vertebral and tibial bone mineral con-
tent and bone mineral density in the aged adult rat: De-
termined by dual energy X-ray absorptiometry[J]. Calci-
fied Tissue International, 1993, 52(3): 234-238.

[23] Howe T E, Shea B, Dawson L J, et al. Exercise for pre-
venting and treating osteoporosis in postmenopausal
women[J]. Cochrane Database of Systematic Reviews,
2011, (7): CD000333.

[24] Pagnotti G M, Styner M, Uzer G, et al. Combating osteo-
porosis and obesity with exercise: Leveraging cell mecha-
nosensitivity[J]. Nature Reviews Endocrinology, 2019, 15
(6): 339-355.

[25] BSCHEK, BERR, MG, 25 . MEH A% O ML IR0 i
Jo it A E S5 -1 2 R S 1 B A T BACR (). o
I R BE 24, 2021, 28(5): 842-845.

[26] =77, ARDR . B BLg AN SRR B G H X B4R 2507
BEAE A 2R D KRR B B A D RE RS2 ()], o
M BARPEAEZRE, 2014, 33(10): 1135-1138.



—t

48 www.kjdb.org NS 2023,41(23)

Risk factors and rehabilitation assessment of elderly high bone
turnover osteoporosis
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Abstract Osteoporosis (OP) is common in the elderly population and can easily lead to brittle fractures. The bone formation
and bone resorption processes of high bone turnover OP are both active, making treatment difficult and lacking effective
treatment methods to improve bone density (BMD). This study focuses on patients with high bone turnover type OP and aims to
identify independent prognostic factors through rehabilitation assessment and follow—up studies before treatment. The indicators
include BMD, serum ferritin level, standing sit test (CRT) time for lower limb muscle strength, Berg balance function scale (BBS)
score, etc. The results show that for every 1 unit increase in serum ferritin, the risk of brittle fracture is increased by 5.3%. For
every 1 second extension of CRT, the risk of brittle fracture is increased by 4.12 times. The higher the patient’s ferritin level and
the longer the CRT, the lower the prognosis of BMD. However, for every 1 point increase in BBS, the risk of brittle fracture is
decreased by 15.8%. The iron storage level, lower limb muscle strength, and balance ability are mutually independent factors
that affect the prognosis of high bone turnover type OP.

Keywords osteoporosis; high conversion type osteoporosis; fragile fracture; bone density; serum ferritin; lower limb muscle

strength; balance ability; prognosis of osteoporosis
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