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postmenopausal osteoporosis (PMOP). Methods The clinical data of PMOP patients who
visited the department of orthopedics and endocrinology of Xi'an Central Hospital from
January 2018 to December 2023 were retrospectively collected, and patients were divided into
the IF group and non-fracture (NF) group based on their fracture history. Logistic regression
was used to analyze the factors influencing the occurrence of IF in PMOP patients. Receiver
operating characteristic (ROC) curves and area under the curve (AUC) were used to explore the
predictive value of relevant indicators. Results A total of 370 PMOP patients were included,
with 256 in the IF group and 114 in the NF group. The incidence of IF was 69.19%. Logistic
regression analysis showed that higher Johns Hopkins Fall Risk Assessment Tool (JHFRAT)
scores [OR=1.339, 95%CI(1.151, 1.557)], higher neutrophil-to-lymphocyte ratio (NLR)
[OR=2.163, 95%CI(1.105, 4.237)], and elevated alkaline phosphatase (ALP) levels [OR=1.014,
95%CI(1.004, 1.024)] were risk factors for IF in PMOP patients. In contrast, living in an urban
area [OR=0.333, 95%CI(0.113, 0.984)], higher bone mineral density (BMD) [OR=0.609,
95%CI(0.395, 0.937)], higher systemic immune-inflammation index (SII) [OR=0.998,
95%CI(0.997, 0.999)], and higher uric acid (UA) levels [OR=0.992, 95%CI(0.987, 0.997)] were
protective factors. ROC curve analysis showed that the AUC for the combined three indicators
(JHFRAT score + NLR + SII) was 0.834 [95% CI (0.792, 0.876)]. Conclusion In PMOP
patients, higher JHFRAT scores, NLR, and ALP levels, as well as lower BMD, SII, and UA levels,
increase the risk of IE. The combination of JHFRAT score, NLR, and SII has high predictive

value for IF.
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WoR, WYL RS, L2emti . A, R
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Table 1. Univariate analysis of IF in postmenopausal patients with osteoporosis [M (Pys, Ps)]

=] NF4 (n=114) IF4 (n=256) HZIE Pl
i (%) 67.50 (62.00, 75.00) 72.00 (64.00, 80.00) -2.792 0.005
E (kg) 55.00 (50.00, 60.50) 55.00 (50.00, 61.00) -0.175 0.861
B (m) 1.58 (1.50, 1.60) 1.58 (1.60, 1.60) -1.396 0.163
BMI (kg/m®) * 22.71£3.32 2237 £3.21 0.950 0.343
WITAER: (%) 14.00 ( 13.00, 14.00) 14.00 (13.00, 14.00) -0.681 0.496
MAER (%) 50.00 (47.00, 50.00) 50.00 (48.00, 50.00) -0.295 0.768
A 22 T] (4F) 19.50 (11.00, 25.30) 22.00 (14.00, 32.00) -2.637 0.008
AR () 1.50 (1.00, 2.00) 2.00 (2.00, 3.00) -5.238 <0.001
JEAT 11.510 0.001

) 108 (94.74) 208 (81.25)

V2] 6 (5.26) 48 (18.75)
BRI - 0.060"

Cis 94 (82.46) 186 (72.66)

Tl 17 (14.91) 66 (25.78)

[ 3(2.63) 4 (1.56)
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i H NFZH (n=114) IFZH (n=256) UZI M Pl
W - 0.968"
7 113 (99.12) 252 (98.44)
= 1(0.88) 4 (1.56)
g - 1.000"
w5 114 (100.00 ) 255 (99.61)
= 0 (0.00) 1(0.39)
B It E" 2.588 0.108
Eél 38 (33.33) 108 (42.19)
o 76 (66.67) 148 (57.81)
Bt RY 0.337 0.561
A 3(2.63) 3(1.17)
JC 111 (97.37) 253 (98.83)
B R 0.026 0.871
B 14 (12.28) 33 (12.89)
¥ 100 (87.72) 223 (87.11)
B IR R 1.221 0.269
H 14 (12.28) 22 (8.59)
Je 100 (87.72) 234 (91.41)
B I 5.090 0.024
Eél 4 (3.51) 27 (10.55)
o 110 (96.49 ) 229 (189.45)
B ] DC bR FH 24 5 0.091 0.762
A 5(4.39) 8 (3.13)
T 109 (95.61) 248 (96.88)
T —AF P H B - <0.001"
2= 0 (0.00) 62 (24.22)
i 114 (100.00) 194 (75.78 )
BIFREN$=2" 2.072 0.150
2 16 (14.04) 52 (20.31)
w 98 (85.96) 204 (79.69 )
JHFRATIES (43) 2.00 (1.00, 5.00) 6.00 (4.00, 8.00) -8.778 <0.001
BMD ( g/em®) -2.90 (-3.50, -2.60) -3.20 (-4.00, -2.60) -2.396 0.017
TR AT (10°71) 3.01 (2.40, 4.00) 4.40 (3.20, 5.90) -7.709 <0.001
KA (10°71) 1.45 (1.20, 1.90) 1.36 (0.90, 1.60) -3.551 <0.001
NLR 1.83 (1.40, 2.90) 3.27 (2.30, 5.10) -8.210 <0.001
i/ MR (10°71) 201.00 ( 162.50, 235.80) 196.50 (156.30, 236.00) -0.447 0.655
Sl 390.10 (249.50, 580.40) 634.92 (442.40, 977.20) ~7.117 <0.001
UA (pmol/L) 282.00 (241.80, 325.30) 258.00 (215.00, 293.00) -3.953 <0.001
ALP (U/L) 83.50 (64.80, 101.50) 103.00 ( 81.30, 124.00) -5.133 <0.001
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W H NFZH (n=114) IFZH (n=256) HZIME Pl
Hey ( pmol/L ) 14.14 (10.40, 14.70) 14.72 (11.30, 16.00) -2.176 0.030
Ca (mmol/L) 2.33 (2.30, 2.40) 2.33 (2.30, 2.40) -1.516 0.130
P (mmol/L ) 1.18 (1.10, 1.30) 1.18 (1.10, 1.30) -0.317 0.751

A TEASANH B EAFEE (X5 ) £7; THREHABARF TS (n, %) KF; HFisherthFihints R ; BMI. Kk E3
# (body mass index ) ; JHFRAT. £y F £ 2 gk 48 e+ 4% 2 & (Johns Hopkins Fall Risk Assessment Tool ) ; BMD. & % £ ( bone mineral

density ) ; NLR. Jb s 4m it 55 4k & 48 L b {A ( neutrophil to lymphocyte ratio )

Sl 4% %98 K HE 54 (systemic immune—inflammation index ) ; UA.

JRBR (uricacid ) ; ALP. BulPEA%BR 84 (alkaline phosphatase ) ; Hcy. Bl & ¥ & B (homocysteine ) ; Ca. #24%5 (calcium ) ; P. f%% ( phosphorus)

2.2 Logistic[E 34

PV ZE P A G248 AR 5 [
BN A Logistic [FIHZMT, 4558 /R & JHFRAT
P 43 [OR=1.339, 95%CI ( 1.151, 1.557) , P<
0.05]. # NLR[OR=2.163, 95%CI1 ( 1.105, 4.237 ) ,
P <0.05]. ALPF} & [OR=1.014, 95%CI ( 1.004,
1.024) , P<0.05]/& PMOP # 3 & 4= IF 1 15 [
HZ; JEE s [OR=0.333, 95%CI (0.113,
0.984) , P<0.05]. =BMD[OR=0.609, 95%CI
(0395, 0.937) , P < 0.05]. f& SI[OR=0.998,
95%CI (0.997, 0.999) , P<0.05]. &
UA[OR=0.992, 95%CI (0.987, 0.997) , P < 0.05]
J& PMOP B35 & TF MR IR TARRY . 28
BFf] . AR BITIGRESE . 3T 1 AR kAR
o REARAET . PR AR, Hey X IF
FIR I RIA BN G4 (£2) .

2.3 ROCHiZm 1T
ROC Hh & 70 #7 25 R W /R, JHFRAT ¥ 43 1)

AUC 2}y 0.784[95%CI (0.734, 0.834) ], REE K
82.0%, ;5 K61.4%; BMD f{) AUC & 0.578
[95%CI (0.517, 0.638) 1, REE N 99.2%, F¢5
¥4 66.0%; NLR [ AUC 4 0.767[95%CI (0.716,
0.818) , P < 0.001], REUEHN 90.2%, FrFEN
50.0%; SIL ¥ AUC 4 0.732[95%CIL ( 0.676, 0.787 )],
REER 75.0%, RN 62.3%; UA 1) AUC
0.629[95%CI (0.568, 0.689) ], REUE N 86.0%,
F S 4100.0%; ALPJAUC H0.667[95%C1
(0.607, 0.727) ], R J512%, FeFEH
75.4%; BCA =iEERR (JHFRAT P43 +NLR+SII)

) AUC 4 0.834[95%CI (0.792, 0.876) ], RAHJE
K T77%, FEFRER 74.6% (F£3) .

F2 BRIFERRMEEE R EVIREITHLogisticEl )3 5347
Table 2. Logistic regression analysis of the occurrence of IF in PMOP patients

v BIEL SEfH Wald " OR{E (95%CI) PE

JEAEHL -1.099 0.552 3.958 0.333 (0.113, 0.984) 0.047
JHFRATYES> 0.292 0.077 14.382 1339 (1.151, 1.557) <0.001
BMD -0.496 0.220 5.078 0.609 (0.395, 0.937) 0.024
NLR 0.772 0.343 5.062 2.163 (1.105, 4.237) 0.024
Sl -0.002 0.001 7.788 0.998 (0.997, 0.999) 0.005
UA -0.008 0.002 10.933 0.992 (0.987, 0.997) 0.001
ALP 0.013 0.005 7.204 1.014 (1.004, 1.024) 0.007
o 19.561 4222.900 <0.001 - 0.996

VE: JHFRATIE . £934& &4 B2k 8] K &5 4& & £ 3F 4 (Johns Hopkins Fall Risk Assessment Tool ) ; BMD. & % & ( bone mineral density ) ;
NLR. P2 B/ # B am i Yo ( neutrophil to lymphocyte ratio ) 5 SII. & & %.9% % JE 3544 (systemic immune—inflammation index ) ; UA. Jkig

(uricacid ) ; ALP. #5582 B4 (alkaline phosphatase )

R3 BERTREMEEEREVIREITHROCH &2 47
Table 3. ROC curve analysis of IF in PMOP patients

E| AUCH (95%CI) SEfH. PH mAEEWTE  REUE (%) FRE (%)
JHFRATIF4y 0.784 (0.734, 0.834) 0.025  <0.001 3.000 82.0 61.4
BMD 0.578 (0.517, 0.638) 0.031 0.017 -5.500 99.2 66.0
NLR 0.767 (0.716, 0.818) 0.026  <0.001 1.800 90.2 50.0
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S| AUCHH (95%CI) SEfH PlH BAEEEE  REE (%) FHRE (%)
S| 0.732 (0.676, 0.787) 0.028  <0.001 447.800 75.0 62.3
UA 0.629 (0.568, 0.689) 0.031  <0.001 570.000 86.0 100.0
ALP 0.667 (0.607, 0.727) 0.031  <0.001 101.000 51.2 75.4
JHFRATHFE4R+NLR+SIT  0.834 (0.792, 0.876) 0.022  <0.001 0.656 777 74.6

VE: JHFRATHRE . 2435 E 32 ek 8] MU [A3F 4% & £ 3F % (Johns Hopkins Fall Risk Assessment Tool ) ; BMD. “§ % & ( bone mineral density ) ;
NLR. 4 4m fiL/ ik & 2 B AR ( neutrophil to lymphocyte ratio ) 3 SIl. &% %% ¥ J£ 354K ( systemic immune—inflammation index ) ; UA. JkB&

(uricacid ) ; ALP. #5828 ( alkaline phosphatase )
3 itig

2 et i THEBGR B =, RECE PR
s 245, P KU 3 n . — 351 [ Py A
R, PMOP H 1 IF & 4R N 40.6%"; i
Tuzun %5 " 5% R, PMOP H# H)B T & 4%
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1M RANKL 3= %22 NLR P8 4. & 7/KF /Y RANKL
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Th i B 0 I RS T R A N g
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FeR %o ALP JE—FIoK i, 270 B 3 T o
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JTCHUBE R IR Bl B i, (]IS e JE ML 1R
i, FEICERRREE, a2y
A AREY . BRI ALP KA R
W MSCRI B AT IO ) s e RS, U R e
PE 438 2 DT B0 U 38 m 0, A, Xia
LU ORI ZE Ay ALP J2 15 g A PR - 4 e gk

STRZMA R ZE . ALP AT TR WS AR K, AT
A PMOP &35 IF py 08 2 845

ARG R B, BT X, &
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PR R, HRF A AR XA L E A A T GE
o 28 o5 I R AR U, X SE AR AR 1 B g 4
TR, TR R, W RS B AL
B 36 IR B S 2R HI e R 0 . kT e R X
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X B BB A BERR TR YT R P 5 25 A T
B DA TR T 0 A AR KU . A
Wt S E TR A, SR AL, 3]
AR S TG shi b, S RRARE P A & 4 X
G, BMD S PA SRS AT U B
B & RSB TR E YK ™, Iconaru
PRI R, AT 1) BMD FEARES S B
FREAA T B EAG, X EARMREE R 2L,
(AL BMD 00 A >k -7 19 28 05 AR X 1K
P, BUEEVF 26 R T ma A UMl FH 25 & 2 R
I PR 2R 1 T A AR A R B e fs A P ST
JE—FIET B RIE TR EL, MG =R TR A0 (3K
ELANM . R AR AL M ) (R, A R
e A AR B B B8 RN REIR S o STT 5 Hr KU = ]
FFAEIEMIE P, S s SIT = 834.89 n] fENE
i PMOP FR 351 RERAAE BT XU 7, HE AL
il B 9 VR SR B2 S AN S B A0 78 A B RS
ALY, HBETP AR TEANES | & AN R T AL
HFRIRBE, SR RS, (ks s
SHE I P X - ROE R AR AT B
SRR R USSR, SR AT
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FEMIFEAR TR INGE I, ARATI TR KA 5Tk
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B P A LA A 8, 98 B P 4 L A 4 L A 1
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Y 28 JE i B R R Btz B E B>, BHEBR T
TR ABER B, P BEPER B B0 2 1 B
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JEE AT, PEARSIER EEARE . KRR Zh
D REEAS | ARSI — e PMOP 3% 1F
s R R

ZE LTk, PMOP B35 IF &322 S AE 1
JHFRATHF 4+, NLR., ALP. BMD, SII. UA £ 4
K Z A5, Ho JHFRAT ¥£4r . NLR. SII 3 T
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