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Construction of a risk prediction model for weakness in maintenance hemodialysis patients

Hua Li, Xiaofeng Liu, Feng Yang, Hongying Wen
Affiliated Hospital of Clinical Medical College, North Sichuan Medical University, Nanchong, Sichuan

[ Abstract] Objective To establish a frailty risk prediction model for patients undergoing maintenance hemodialysis
(MHD) and provide an evaluation tool for early identification of high-risk populations. Methods A total of 350 patients
receiving MHD at the Affiliated Hospital of North Sichuan Medical University from December 2022 to September 2023
were enrolled. Using the Fried Frailty Scale and other assessments, patients were divided into a modeling group (n=245)
and a validation group (n=105). Logistic regression analysis was employed to identify independent influencing factors, and
a nomogram model was constructed. Model performance was evaluated using ROC curves and calibration curves. Results
The frailty incidence rate among MHD patients was 33.1%. Age (OR=1.072), serum albumin (OR=0.861), Charlson
Comorbidity Index (OR=1.483), depression (OR=1.151), and malnutrition-inflammation score (OR=1.309) were identified
as independent predictors of frailty (P<0.05). The modeling group achieved an AUC of 0.887, with sensitivity of 82.6%
and specificity of 81.3%; the validation group showed an AUC of 0.872, sensitivity of 80.0%, and specificity of 79.6%.
Calibration results were favorable (P>0.05). Conclusion This prediction model demonstrates high discriminative power
and calibration accuracy, serving as an auxiliary tool for clinical identification of high-risk MHD patients for frailty.

[ Keywords] Maintenance hemodialysis; Frailty; Risk prediction model; Nomogram; Influencing factors
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HUIR 55 IR ) » F8/RFE L S R I RS LA 45 IR =2
TR 4L, MBI LR 6 4. EFEFER 2
Y BRRIER 2 4, WRRHE, ERERARECH
100%, FUBRECH 0.86, Hrifil RECH 0.32~0.45 (P<
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2.3.2 FRHEFEVEAN
S A 2L AR YA b 2 S 7 A 2R N ARE 23 A S B W I A
B EUF ) — 3, Hosmer-Lemeshow UL & 418 B 46 46
1’=8.246, P=0.412. UilF 4R vHE i 28 — S0k t AR &,
Hosmer-Lemeshow 5% 3?=7.853, P=0.448.

®1 EREMHD BEELANERBEERRSTER

Bl ZEHHA (n=83) EHEFHH (n=162) it e P {H
EHRY (2, x£8) 65.82+10.31 54.16+12.84 t=7.628  <0.001
A (%) ] ¥=4.216  0.040

5 40 (482) 98 (60.5)

£'8 43 (51.8) 64 (39.5)

EHTEYH, M (Q1, Q3) ] 60 (30, 96) 42 (24, 78) 7=2.647  0.008
PREFEHT (kg/m?, X+s) 21.36+3.08 22.85+3.42 t=-3.413  0.001
MLEA (gL, Rx+s) 98.46+14.73 106.38+15.21 t=-3.938  <0.001
MmEAEA (gL, X+s) 34.27+4.16 38.95+4.52 t=-7.956  <0.001

Charlson & FFEFEH[M (Q1, Q3) ] 5 (4, D 32, 4 7=7.184  <0.001

PHQ-9 iF4[M (Q1, Q3) ] 10 (7, 14) 53, 8 7=8.326  <0.001

MIS 43 [M (Q1, Q3) ] 9 (6, 12) 4 (2, 6) 7=9.013  <0.001

%z 2 MHD BERHHMERR Logistic BANIER (EHEA)

A B SE Waldy? I OR (95%CD)
Gt 0.069 0.018 15.032 <0.001 1.072 (1.035~1.110)
miEBaEA -0.150 0.040 13.875 <0.001 0.861 (0.796~0.931)
Charlson & IFETE 4L 0.394 0.106 13.834 <0.001 1.483 (1.205~1.824)
PHQ-9 ¥F4> 0.140 0.032 19.582 <0.001 1.151 (1.082~1.224)
MIS 14> 0.269 0.059 20.505 <0.001 1.309 (1.166~1.469)
Gif s -2.846 1.943 2.145 0.143 0.058

3 g

AW LE R BN, MHD 85 59 R4 %N 33.1%,
TR, SRR RIE R 32.2%~43.5% 8 A — 5L,
MHD 3 3 55 5 K 2 22 P R 32 3 R0 R, K0
B A B B IS EVE FE R A, (0 A B0 45 PRI, BT
LR 1 IR B T3 S0 B RS SRR R R AT LA FE
I, BB G I R . 2 E A,
OISR . 2 R R e R R, e, MG
H& . Charlson A FERE MACIRERNE FRAR-
RAEVEST & MHD B35 32 55 (137 52 R 31 8, AR08 4

KARBEAE BRI R 3EIR , 2355 1) S B kA i o
AR RS SRR SRS R bR, I8 B & BKCF
TR REA AR EEAE, T EBES RIS
BE N B A e S HE o 208 ik 22 9 2 A7 14 ik 1R) R
HZ RATHAEREIR ; FADIRAS B R M S8R &3 KCF
PR N IATRE . 1RIT IR PR S 2 P A (e 1 R 55 1
KA EFRAR-RIRS B BCGYEIEHE, 0 g5t
J& . AWFFT LA IR T2 5 3R T R - Dy S il A
SEHIB LR IR, @A AUC 4 0.887, B&iF4L AUC
N 00.872, Az i £ 57 TN ARk 2 R0 S B U AR v —

-137 -



A4, XA, BIR, ST

Y RRVE MR AT R 5 55 XS T A5 7Y ) e 2

B U IR RAT U ) DX ) AR HE S5 o AR m] DA 2
i PR - J9T U ) 55 v S NS4 B AL, 72 MHD &
VAL RIS AR IR A, % i fi R
ITEFRSCH . OHERS . REBIRSLSG T KRR
B O R FEASHIE TR IR A S HE I, R R Bh
T AL A 22 2178, ISk RFE AL BT TR R
JS2FH AR o PRI, ACSCEEST ) MHD 825 52 55 U
TR OR AT, AT DAZE e PR - 300 R0 A0 - e 4t
FBHARSR .

SE

[1] VT 55 e Re v 03 BT 22 2 55 KRG TR ASE 2 1) g 2
[D].HIN I E 2 B, 2022.

[2] BT RBET, B EEES. deRrik OB S E BT
B L X G 5T 00 A R £ A S B 6 []. v T i 9
1£,2022,21(06):408-412.

[3] PRAE X AE, BT, S, SERR I MR T BB O I A
S R R G 000 A Y (1 A K 36 A (3] BAR I P 4
7H,2022,21(06):6-14.

[4] T URESLRH, SR, ZEREVE LIRS AT AWLARE K AR
DA T A 28 ) g 122 5 BRI [J]. 4 BRI 91,2022,36(20):
3586-3591.

[5] 577 [l 5T IMB A fr) i R 20 & o e P AL 0% A 2
A IR IR LA BF 7 [D]. 750 K 2%,2022.

[6] T ARUR .M o 7 308 B R 5 FEE DA SR BB 170 5 ) K] 3% 4
A R JRU I T3 3000 A 7R 6y 2 57 5 3640 [D]. 38 X EE R K 2,
2022.

[7] 25400, 53,2, TR S kAt X 24
T 55 T 3T TG 0 A Y A g (0] 4P B A o 2022,
37(15):84-88.

[8] ZRVR, B A ARG, 25, AL IX 2 4 NS 55 JRURG: T A5 2
FRIIF 72 34 JR [ 7). 37 BT 72,2022,36(20):3674-3677.

FEALE B ©2026 1E& 5 TFHGRBUATFIRT 7L+ 0 (OAJRC)
BT . AXEHBANRIEEZ AR RLR.

https://creativecommons.org/licenses/by/4.0/

OPEN ACCESS

- 138 -


https://creativecommons.org/licenses/by/4.0/

	1 资料与方法
	1.1 一般资料
	1.2 方法
	1.3 观察指标
	1.4 统计学处理

	2 结果
	2.1 MHD患者一般资料及衰弱发生情况
	2.2 MHD患者衰弱影响因素的Logistic回归分析
	2.3 预测模型的效能验证

	3 讨论

