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Construction of a risk prediction model for malnutrition in elderly diabetic patients with
cognitive frailty
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[Abstract] Objective: To conduct an in-depth analysis of the key factors influe-ncing the risk of malnutrition in elderly diabetic
patients with cognitive frailty (CF) and to construct an accurate risk prediction nomogram model based on these factors. Methods: A
cross -sectional study design was adopted, enrolling 124 elderly diabetic patients with CF. The patients’ frailty, cognitive function,
psychological state and risk of malnutrition were evaluated. Multivariate logistic regression analysis was used to identify influencing
factors for malnutrition risk, and the R language was used to construct the prediction model and draw the nomogram. Model validation
was carried out by receiver operating characteristic curve analysis, Hosmer - Lemeshow test and concordance index evaluation, and
calibration curve drawing. Results: The malnut-rition risk rate among the 124 elderly diabetic patients with CF was 67.7% (84/124).
These 84 patients were assigned to the malnutrition risk group, and the remaining 40 were assigned to the well-nourished group. Age,
marital status, body mass index (BMID) , geriatric depression scale (GDS) score, albumin, and prealbumin levels were identified as
independent predictors of malnutrition risk in elderly diabetic patients with CF (all P < 0.05). The nomogram model constructed based
on these influencing factors had a C-index of 0.781(95% CI: 0.695-0.867). The Hosmer-Lemeshow test indicated a good fit for the

nomogram model. Decision curve analysis showed that when the threshold probability ranged from 0.10 to 0.67, the net benefit rate of
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using this nomogram model to predict malnutrition risk in elderly diabetic patients with CF was 0.46—0.60. Conclusion: In elderly

diabetic patients with CF, age, marital status, BMI, GDS score, albumin, and prealbumin levels are key factors influencing the risk of

malnutrition. The established risk prediction model demonstrates moderate predictive performance and good clinical application value

for assessing the risk of malnutrition in such patients.
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Table 1 Univariate analysis of factors influencing malnutrition in elderly diabetic patients with CF

Variable Malnutrition(n=84) Well-nourished (n=40) P
Age(years,x ) 81.27 £ 8.78 77.65 = 10.07 0.043
Sex[n(%)] 0.347

Male 56(66.7) 30(75.00
Female 28(33.3) 10(25.00
Education level[n(%) ] 0.130
Mliterate 202.4) 2(5.00
Primary school 16(19.0) 1(2.5)
Middle school 8(9.5) 6(15.00
High school 5(6.0) 2(5.00
College or above 53(63.1) 29(72.5)
Living arrangement[ n(%) ] 0.613
Not living alone 81(96.4) 37(92.5)
Living alone 3(3.6) 3(7.5)
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Variable Malnutrition(n=84) Well-nourished (n=40) P
Marital status[n(%) ] 0.004
Widowed 23(27.4) 2(5.00
Married 61(72.6) 38(95.0)
Smoking history[n(%) ] 0.657
No 62(73.8) 31(77.5)
Yes 22(26.2) 9(22.5)
Drinking history[n(%) ] 0.052
No 68(81.0) 26(65.0)
Yes 16(19.0) 14(35.0)
Hospital stay[d, M(Pas, Py ] 14.0(8.0,25.5) 9.5(7.8,16.0) 0.175
Number of medications[n(%)] 0.272
<5 14(16.7) 10(25.0)
=5 70(83.3) 30(75.0)
Comorbidity[n(%) ] 0.849
<3 33(39.3) 15(37.5)
=3 51(60.7) 25(62.5)
Diabetes treatment[ n(%) ] 0.770
Oral 47(56.0) 25(62.5)
Insulin 11C13.1) 4(10.0)
Oral+Insulin 26(31.0) 11(27.5)
Duration of diabetes[n(%) ] 1.000
<30 years 79(94.0) 38(95.0)
=30 years 5(6.0) 2(5.00
BMI[kg/m’, M(Pas, Pss) ] 22.50(20.85,24.53) 25.54(22.84,27.76) <0.001
SAS assessment[ n(%) ] 0.070
Normal 70(83.3) 38(95.0)
Anxiety 14(16.7) 2(5.0)
GDS assessment[n(%) ] 0.038
Normal 62(73.8) 36(90.0)
Depression 22(26.2) 4(10.0)
PFP score[ n(%) ] 0.003
3 57(67.9) 38(95.0)
4 18(21.4) 2(5.0)
5 9(10.7) 00
MoCA score[ M(Pss, Pss) ] 21.5(20.0,23.0) 24.0(21.8,25.0) <0.001
MoCALn(%)] 1.000
[10~17] 5(6.0) 2(5.0)
[18~25] 79(94.0) 38(95.0)
HbA e[ %, M(Pas, Pr5) ] 7.24(6.55,8.67) 6.90(6.19,7.80) 0.202
Fasting glucose[ mmol/L, M(Pss, P+s) ] 7.24(5.46,9.28) 6.48(5.42,7.99) 0.126
Triglycerides[ mmol/L, M(Pss, Ps5) ] 1.15€0.91,1.80) 1.37(1.00,1.81) 0.663
HDL-C(mmol/L, % £ 5) 1.10 + 0.32 1.09 +0.22 0.880
LDL-C(mmol/L;x £ s) 2.54 +0.82 241 +0.71 0.393
Total cholesterol [ mmol/L, M(Pss, Pys) ] 4.13(3.43,4.91) 4.01(3.32,4.66) 0.453
Total protein(g/L,x + 5) 64.68 +5.79 64.50 + 6.05 0.874
Albumin(g/L, % £ s 36.92 + 4.08 38.59 + 4.30 0.038
Retinol-binding protein[mg/L, M(Pas, P1s) ] 34.70(30.05,43.53) 35.65(30.35,43.58) 0.979
Prealbumin(mg/L, x + s) 216.4 +39.9 2359+ 472 0.018
Transferrin[ g/L, M(Pas, Prs) ] 1.86(1.63,2.18) 2.18(1.86,2.31) 0.001
Hemoglobin[ g/L, M(Pas, P+5) ] 122.0(110.0,136.3) 132.5(116.5,142.0) 0.034

BMI: body mass index; SAS: self-rating anxiety scale; GDS: geriatric depression scale; PFP: physical frailty phenotype; MoCA : Montreal cognitive

assessment.
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Table 2 Multivariate logistic regression analysis of risk factors for malnutrition in elderly diabetic patients with CF

Variable Assignment OR 95%Cl P
Age Measured value 0.958 0.918-0.999 0.046
Marital status Married=1, Widowed=0 7.164 1.598-32.126 0.010
BMI Measured value 1.179 1.052-1.323 0.005
GDS assessment Depression=1, Normal=0 0.313 0.100-0.981 0.046
Albumin Measured value 1.107 1.004-1.220 0.041
Prealbumin Measured value 1.011 1.002-1.020 0.021

Marital status was categorized into two groups: married and widowed.
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Figure 1 Nomogram model for predicting malnutrition risk in elderly diabetic patients with CF
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