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Analysis of influencing factors of social frailty in elderly patients on

maintenance hemodialysis and construction of a risk prediction model
WANG Xin’, WANG Xiao-hong, QI Jia—qin, ZHANG Yan, SHEN Yuan, DU Hong—xia
"School of Nursing, Shandong First Medical University (Shandong A cademy of Medical Sciences), Jinan, Shandong 250117,
China

Abstract: Objective To investigate the status and influencing factors of social frailty in elderly patients on Maintenance
Hemodialysis (MHD) and to construct a nomogram prediction model. Methods A survey was conducted among 340 elderly
MHD patients using a general information questionnaire, social frailty scale, hemodialysis self -management scale, Toronto
Alexithymia Scale, Family Care Index, and Social Support Rating Scale. Independent influencing factors were identified, and
a nomogram prediction model was constructed and evaluated. Results The prevalence of social frailty among elderly MHD
patients was 28.82%. Binary logistic regression analysis revealed that a history of falls in the past year (OR=3.117, 95% CI:
1.249-7.778), self—care ability (OR=4.058, 95% CI: 2.002-8.228), alexithymia (OR=1.073, 95% CI: 1.009-1.141), family
care level (OR=0.744, 95% CI: 0.612-0.903), and social support (OR=0.886, 95% CI: 0.801-0.981) were significant
influencing factors for social frailty in elderly MHD patients (all P<0.05). The area under the receiver operating characteristic
curve for the constructed model was 0.921 (95% CI: 0.893-0.950), with the maximum Youden index being 0.688, an optimal
cutoff value of 0.330, sensitivity of 83.7%, and specificity of 85.1%, indicating high discrimination of the model. The
Hosmer—Leeshawn test yielded y’=10.465, P=0.234, suggesting good model fit. Internal validation calibration curves indicated
satisfactory calibration of the model. Decision curve analysis demonstrated high clinical utility of the model. Conclusion The
nomogram prediction model developed in this study is a practical and convenient tool that aids in predicting the risk of social
frailty in elderly MHD patients.
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Figure 1 Social frailty nomograph prediction model for elderly
MHD patients
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Figure 3  Calibration curve for internal verification
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Table 3 Binary Logistic regression analysis of influencing factors with social frailty in elderly MHD patients
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Figure 4 DCA curve of social frailty prediction model in elderly
MHD patients

VA, A TS O R, R ) kAt a5
o
32 X5 MHD ZF A2 xBYaBEon AKif
FERIN, T —AFAT AR s 1 FR B A 2o 55 R A AR
1o 5 Sawa SFUIIFIY— 2 AT HEAE DA ERBEIAGE %
BB, 18 55| R BRIE AR Ok R EBURE
WD 2IE B Bl SR D) BRI, O B R AT ]
REFECRFELAE AR 4 . kS fB], B R I
A /D A s 7 =, N T O] B IR D REIR 1k (WL B
FRANACHS P HE A0, $ T4 2 55 KU, PRI, R 4P A
TN R | 5 R NS D B, BB 1 T
g, AT A3 i Ak

AW LB, A BERE SR 22 1 R A e kR
AR g, 55 SR P AR — 35, AT RESE R
RE 108055 H L FE AR AR T RE A 7 MR Ak, 38 0m P A
P DA 5 <y T A 6 R R A VR LS R
FEAE ST Zhang FFPWFIT LS H , KA BREE
NAE BTG 22 5P M. Bk, B3 AR
IO A5 MR8 E h R A TR, AR S PR B aE A
LEYE = A S ELLY G

AHIFFE R I, A A KT g 9 FR B A 250 55
KA, 5 Li PR —3 . TR iR
155 B £ R B B RN ek 2 B, B P 2w LA
) QR G ey = M N S B (B G R AR
P, B R B ARG BEAG RE  R B
N5 2 o o N 3 =979 O e 1 8
ZAF MHD BB 5 N 2 8 15 & 4 WP T &
SRR . B gs N BN O R IS AR AL, SR
fita 5 | A SR 2, s R D ERIR L

AR I, FRE S A1 B E A2 55 K
S AR . ST BRI Y — 3 mRBEYIREK

-4 R AR I 2 R RN SRS A B TR
OHRIRAS, SESRAAERE, IR 2 55 KUK .
AWFTEAT SRS HRBE RN E S 730 43,600, 8T
fi [52] [BY SE O ISR A 2R o AT BB DR O i e ol A
BREMEAL, IO, B IEECH, [F]
I, TR ER h] 28 B BEAE T , 23R8 B il
0 A BRI AT 55 5 22 B 4, S R R B
Rl 295 N B3 A 2 8 I 7% 18] At 7 A I S
F, URTHRE A KT, R IEE T

AHIFTE B, A e SRR (9 R A 25
R AR . 5 PR — B SRt a3
Rl B RO R 5 0, B ) SRRy
Tl , 85 R B 1 1045 O SR T HONTE L 521
EMEARR A 2 Em N AR R E K, W)
Jo5 1 S AT B TR b IRDB A A >R 4 A Fe i {EL R
O 3G [ FA R, I 2 X 1) H Bl S S
280, Lin SEPWEFE AR, RAFAORE 2 SR REA A0
fppt oo s A RO BN, L HIEAHE 270K,
WA S S o B G . s AN RN B E
HEEERA IR R R R T B 2t 5 B
RIS e m B EH SRS

L5 LT AT IEA A T AR MHD g 23
5551 LR 1 XU TASE Y, 22 B UE A AT R AYIX
I VE RHERE Kl PRI FHAE A7 B T B4 A 51 BN
ol e AU AR, Ayl T 0 B it i A2 AR
o AEABTFREASKI P — B = SN IR, H O RS
Wit ARRBIT R Z ol R BTHETEBA S
WF5E, LIS SRR A S 3k
FlaEm s B AR 85 5

B3 3k

[1] Chen JL, Wang JL, Liu Y, et al. Mortality and associated risk factors
between young and elderly maintenance haemodialysis patients: a
multicentre retrospective cohort study in China[J]. BMJ Open, 2023,
13(2): e066675.

[2] YelQ, Tang XP, Zhang HL, etal. Prevalence and risk factors of
pre—frailty and frailty in maintenance haemodialysis patients in
China: a cross—sectional study [J]. Journal of Advanced Nursing,
2023, 79(9): 3522-3534.

[3] Jia B, Wang Z, Zhang T, et al. Prevalence of social frailty and risk
factors among community—dwelling older adults: a systematic review
and meta—analysis [J]. Archives of Gerontology and Geriatrics, 2024,
123: 105419.

[4] Imamura K, Yamamoto S, Suzuki Y, et al. Prevalence, overlap, and
prognostic impact of multiple frailty domains in older patients on
hemodialysis [J]. Archives of Gerontology and Geriatrics, 2023, 114:
105082.

[5]  SFRIB.  FREHUE A A fL 2 55 WU AR e 5 e
TE[D]. AR AP B 2R, 2023.



- 1962 -

AT EE 2% 2025 4545 52 445 11 ] Modern Preventive Medicine, 2025, Vol. 52, NO. 11

[6]

[8]

[91]

[10]

[11]

[13]

[14]

[15]

[16]

Xian YY. Construction and validation of a prediction model for the
risk of social frailty among the elderly in nursing institutions [D].
Chengdu: Chengdu University of Traditional Chinese Medicine,
2023.(In Chinese)

i I RHIE R BT O G . P I L O
A BB G TR (2022 SERON]. AR EERAE, 2022,38
(5):453-464.

Expert Group on Kidney Clinical Quality Control Center in Shanghai.
Guidelines for early screening, diagnosis, prevention and treatment of
chronic kidney disease (2022 Edition) [J].
Nephrology, 2022, 38(5): 453-464.(In Chinese)
AT, KB, R0, 55 . AR Barthel 4519 {5 B 5 304
WFFE. RZEAE,2012,27(3):219-221.

Hou DZ, Zhang Y, Wu JL, et al. Study on reliability and validity of
Chinese version of Barthel Index [J]. Clinical Focus, 2012, 27 (3):
219-221.(In Chinese)

LE AR I RIS e AR A AR B,
AR i, 2024, 19(5) :488-495.

Jiang YY, Gu HQ. Sample size estimation for the development and

Chinese Journal of

validation of clinical prediction models[J]. Chinese Journal of Stroke,
2024, 19(5): 488—495.(In Chinese)

Ma L, Sun F, Tang Z. Social frailty is associated with physical
functioning, cognition, and depression, and predicts mortality [J].
Journal of Nuirition Health & Aging, 2018, 22(8): 989-995.

A EOIAR WS A INRCE DT R A TR AR5 [k
KAFRPERIT. AR 2015,50(11) 1 1392-1395.

Li H, Cao YD, Jiang YF, et al. Reliability and validity tests of
Hemodialysis Self-Management Instrument [J]. Chinese Journal of
Nursing, 2015, 50(11): 1392-1395.(In Chinese)

WARE, WRRIRR, RAEJK. TAS-20 HICRRMMERE . &% T
[l PELCHE P A, 2003,17(11):763-767.

Yi JY, Yao SQ, Zhu XZ. The Chinese version of the TAS-20:
reliability and validity [J]. Chinese Mental Health Journal, 2003, 17
(11): 763-767.(In Chinese)

R . FEE APGAR [l K I R D). A
BB, 1995.(2):56-59.

Lv F, Gu Y. Family APGAR questionnaires and their clinical
applications [J]. Foreign Medicine (Hospital Management Branch),
1995, (2): 56-59.(In Chinese)

HKIE . Cebae SCRpITsE 1R B B SERE S5 BIF 5 ). IR
PR R %3k, 1994,(2) :98-100.

Xiao SY. The theoretical basis and research application of Social
Support Rating Scale [J]. Journal of Clinical Psychiatry, 1994, (2):
98-100.(In Chinese)

Yu S, Wang J, Zeng L, et al. The prevalence of social frailty among
older adults: a systematic review and meta—analysis [J]. Geriatric
Nursing, 2023, 49: 101-108.

Sawa R, Doi T, Tsutsumimoto K, et al. Association between falls and
social frailty in community—dwelling older Japanese adulis [J]. The
Journals of Gerontology. Series B, Psychological Sciences and Social
Sciences, 2024, 79(9): 127.

Wu KY, Chen DR, Chan CC, et al. Fear of falling as a mediator in

the association between social frailty and health-related quality of

[171]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Life in community—dwelling older adults [J]. BMC Geriatrics, 2023,
23(1): 421.
Chen Y, Du H, Song M, et al. Relationship between fear of falling
and fall risk among older patients with stroke:a structural equation
modeling[J]. BMC Geriatrics, 2023, 23(1): 647.
eI N R S A R NN B =3 JisE cp amAS T oE: RIS A
R ZAESE]. PrRE ek, 2024,39(3) :82-87.
Wu HM, Tao M, Chen Y, et al. The level and determinants of social
frailty among older patients with heart failure [J]. Journal of Nursing
Science, 2024, 39(3): 82—87.(In Chinese)
Wang JM, Xu SJ, Liu JM, et al. The mediating effects of social
support and depressive symptoms on activities of daily living and
social frailty in older patients with chronic heart failure [J]. Geriatric
Nursing, 2023, 53: 301-306.
Zhang C, Zhao Y, Chen X, et al. Trajectories of social participation
and its predictors in older adults: based on the CLHLS Cohorts from
2002 to 2018 [J]. International Journal of Environmental Research
and Public Health, 2023, 20(5): 4260.
Li Y, Wang H. Potential profiling of social alienation in older female
patients with stress urinary incontinence [J]. Front Public Health,
2024, 12: 1496539.
T, Rl B0 45 50 5 KL HIV YL A 1 i A
PR B & A8 (3], BRAR 390 5 2%, 2024,51 (20)
3823-3828.
Mao XJ, Cheng J, Zhong MX, et al. Status and influencing factors of
alexithymia in people living with HIV aged 50 years and above[J].
Modern Preventive Medicine, 2024, 51(20): 3823-3828.(In Chinese)
Koppelberg P, Kersting A, Suslow T. Alexithymia and interpersonal
problems in healthy young individuals[J]. BMC Psychiatry, 2023, 23
(1): 688.
WA, bR, TR . A RIS TR A LA
FRBE S FIAL 2 2 S [ A b A 2800 (0], BRARHRG B2
2023,50(18):3378-3382, 3437.
Yang QJ, Xin XL, Zhang MM, et al. The mediating effect of
self-perception aging between family support and social frailty of
rural empty—nest elderly [J]. Modern Preventive Medicine, 2023, 50
(18): 3378-3382, 3437.(In Chinese)
Wang XF, Xia FH, Wang GQ. Mediating effect of anxiety and
depression between family function and hope in patients receiving
maintenance hemodialysis: a cross—sectional study [J]. BMC
Psychology, 2023, 11(1): 130.
FIINEES AR R i B R e e g IR B
SN R AT S RSB (D). B b BR A, 2025,28(2)
220-227.
Lu J, Sun GZ, Wang ], et al. Interpretable analysis of influencing
factors and the current state of social frailty in patients with chronic
heart failure[J]. Chinese General Medicine, 2025, 28(2): 220-227.(In
Chinese)
Liu Y, Yang M, Zhao Y, et al. Social support mediates social frailty
with anxiety and depression[J]. BMC Pulmonary Medicine, 2024, 24
(1): 390.

o B #:2024-06-02



