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Construction and validation of a risk-prediction nomogram model for frailty in
elderly patients with dysphagia after acute cerebral infarction
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China)

[ Abstract] Objective To investigate the risk factors of frailty in the elderly patients with dysphagia after acute cerebral infarction
(ACIT) and to establish a risk-prediction nomograph model. Methods A retrospective analysis was conducted of the clinical data of
195 elderly patients with dysphagia after ACI, who were treated in Suzhou Hospital of Integrated Traditional and Western Medicine from
February 2020 to March 2022. They were randomly divided into a modeling group (n=130) and validation group (n=65) in a ratio of
2:1, and those in the modeling group were further divided into frailty group (n=83) and non-frailty group (n=47) according to the
occurrence of frailty. Data statistical analysis was conducted using SPSS 26. 0. ¢ test and X test was employed for inter-group comparisons
based on the data type. Multivariate logistic regression was used to analyze the risk factors of frailty in the elderly patients with dysphagia
after ACI in the modeling group, and a risk-prediction nomograph model was established using R3. 6. 1 software. The receiver operating
characteristic (ROC) curve, calibration curve, and decision curve analysis (DCA) were drawn to evaluate the predictive efficiency,
accuracy and clinical benefit of the nomogram model, and the validation group was used to evaluate the feasibility of the nomogram.
Results The incidence of frailty in all 195 patients was 64. 10% (125/195), 63.85% (83/130) in the modeling group, and
64.62% (42/65) in the validation group. Multivariate logistic regression analysis showed that the age above 75 years, course of swallowing
disorders =21 d, living alone, self-financing, poor economic level, =3 complications, =3 medications, limb movement disorders,

depression, malnutrition, and low social support level were risk factors for the frailty of elderly patients with dysphagia after ACI (OR=
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3.618, 4.459, 4.358, 2.843, 3.102, 2.130, 2.659, 3.770, 3.501, 4.646, 1.887; P<0.05), and that dietary guidance was a protective
factor (OR=0.570; P<0.001). The ROC curve analysis showed that the area under the curve (AUC) of the prediction nomograph
model was 0. 853 for the modeling group and 0. 844 for the validation group, with a sensitivity of 78.31% and 76. 19% , and a specificity
of 85. 11% and 82. 61%, respectively. The consistency index of the calibration curves was 0. 798 for the modeling group and 0. 793 for the
validation group, and both calibration curves were close to the standard curve. The DCA results in both groups showed that the
nomograph model had good net returns. Conclusion Age above 75 years, course of dysphagia, living alone, self-financing, poor
economic level, =3 complications, =3 medications, limb movement disorder, depression, malnutrition, dietary guidance and low
social support level are all influencing factors for the frailty in the elderly patients with dysphagia after ACI, and the nomograph model
constructed based on the above factors is helpful to screen high-risk patients and guide early clinical intervention.
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Table 1  Comparison of general data between frailty and
non-frailty groups [n(%)]
Frailty Non-frailty
Item group group X/t P value
(n=83) (n=47)
Gender 0.686 0.408
Male 45(54.22)  29(61.70)
Female 38(45.78)  18(38.30)
Age 6.128 0.013
60-75 years 36(43.37) 31(65.96)
>75 years 47(56.63)  16(34.40)
Infarction site 0.977 0.614
Brain stem 19(22.89)  8(17.02)
Cerebrum 39(46.9)  26(55.32)
Cerebellum 25(30.12)  13(27.66)
Course of swallowing disorders 11.940 <0.001
<21ld 27(32.53)  30(63.83)
=21 d S6(67.47)  17(36.17)
Swallowing function grading 0.867 0.235
Level 1l 42(50.60) 23(48.NM)
Level IV 26(31.33)  14(29.79)
Level V 15(18.07)  10(21.28)
Education level 0.273  0.601
Junior middle school and below 55(66.27) 29(61.70)
High school and above 28(33.73)  18(38.30)
Marital status 4.088 0.043
Married 49(59.04)  36(76.60)
Unmarried/ Divorced/ Widowed  34(40.96)  11(23.40)
Residential status 9.739  0.002
Living alone 60(72.29) 21(44.68)
With family 23(27.71)  26(55.32)
Medical payment method 4.621 0.032
Self-paying 35(42.17) 11(23.40)
Medical insurance 48(57.83)  36(76.60)
Economic level 4.606 0.031
Poor 31(37.35)  9(19.15)
Good 52(62.65) 38(80.85)
Treatment method 0.198 0.656
Thrombolysis/ Thrombectomy 15(18.07)  10(21.28)
treatment
Conservative treatment 68(81.93) 37(78.72)
Complication 4.186 0.041
<3 kinds 43(51.81)  33(70.21)
=3 kinds 40(48.19)  14(29.79)
Medication 4.581 0.032
<3 kinds 35(42.17)  29(61.70)
=3 kinds 48(57.83)  18(38.30)
Limb movement disorder 60(72.29) 22(46.81) 8.365 0.004
Depression 41(49.40) 14(29.79) 4.728 0.030
Malnutrition 58(69.88) 18(38.30) 12.325 <0.001
Dietary guidance 26(31.33) 29(61.70) 11.344 0.001
Social support level 3.998 0.046
Low 16(19.28)  3(6.38)
Medium/ High 67(80.72)  44(93.62)
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Table 2 Multivariate logistic regression analysis on occurrence of frailty in modeling group
Factor B SE Wald X? P value OR 95%ClI
Age(>75 years) 1.286 0. 409 9. 886 <0.001 3.618 2.367-5.563
Course of swallowing disorders( =21 d) 1.495 0.425 12.374 <0.001 4.459 2.782-6.378
Marital status( no spouse) 0.125 0.073 2.932 0.095 1.133 0.358-2.236
Residential status( living alone) 1.472 0.433 11.557 <0.001 4.358 2.685-6. 065
Medical payment method ( self-paying) 1. 045 0.356 8.617 0. 005 2.843 1.963-4. 862
Economic level ( poor) 1.132 0.374 9.161 0.001 3.102 2.071-5. 156
Complication( =3 kinds) 0. 756 0. 306 6.104 0.016 2.130 1.525-4.398
Medication( =3 kinds) 0.978 0.357 7.505 0. 009 2.659 1.726-4. 667
Limb movement disorder 1.327 0.412 10.374 <0.001 3.770 2.439-5.773
Depression 1.253 0. 406 9.525 <0.001 3.501 2.235-5.286
Malnutrition 1.536 0.423 13. 186 <0.001 4. 646 3.059-6.986
Dietary guidance -0.562 0.162 12.035 <0.001 0.570 0.236-0.967
Social support level (low) 0. 635 0.292 4.729 0.021 1. 887 1.036-3. 525
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Figure 1

Predictive nomograph model for occurrence of frailty in elderly patients with swallowing disorders after ACI

ACI: acute cerebral infarction
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Figure 4 DCA of prediction nomograph model of modeling group and validation group

A: modeling group; B: validation group. DCA: decision curve analysis.
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Figure 2 ROC curve of prediction nomograph model of modeling group and validation group
A modeling group; B: validation group. ROC: receiver operating characteristic.
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