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[Abstract] Objective: A predictive model for cognitive dysfunction in epileptic patients was constructed using Lasso regression , and
the predictive efficacy of this model was analyzed. Methods: A cross-sectional study was conducted; including epileptic patients from
the National Health and Nutrition Examination Survey (NHANES) database. Participants were categorized into a cognitive dysfunction
(DSST<34) group and a normal cognitive function group (DSST=34) based on the total score of the digit symbol substitution test
(DSST). Data on demographics, socioeconomic characteristics, physical activity, medical history, as well as laboratory indicators such
as 25-hydroxyvitamin D[25(OH) D Jand neurofilament light chain (NfL.)were collected. Lasso regression was used to select non-zero
coefficient variables, and a multivariate logistic regression model was constructed to analyze factors affecting cognitive dysfunction in
epileptic patients and to develop a nomogram prediction model. The model’ s predictive ability was evaluated using receiver operating
characteristic (ROC) curves, Bootstrap calibration curves, and Hosmer - Lemeshow goodness - of - fit tests. Results: A total of 282

subjects were included, with a cognitive dysfunction incidence of 32.62% among the epileptic patients. Factors identified through
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Lasso reduction and logistic regression included blood uric acid, NfL, serum 25COH) D, and education level. The nomogram prediction
model based on these factors showed an area under the ROC curve of 0.833(95% CI: 0.780-0.886) , with a specificity of 0.804 and

sensitivity of 0.781. The Bootstrap calibration curve demonstrated a high consistency between the observed probabilities and those

predicted by the nomogram; the Hosmer - Lemeshow test also indicated good model fit (}’=7.781, P=0.455). Conclusion: Cognitive

dysfunction in epileptic patients was influenced by factors including blood uric acid, NfL, serum 25(OH) D, and education level. The

predictive model constructed based on Lasso regression exhibited good predictive efficacy. Identifying these factors provides important

guidance for clinical assessment and intervention, contributing to improved management of prognosis in epileptic patients.
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Table 1 Basic information of the research subjects

Normal cognitive Cognitive
Variable Overall(n=282) function group impairment group 1z P
(n=190) (n=92)
Sex[n(%)] 0.052 0.819
male 156(55.32) 106(55.79) 50(54.35)
female 126(44.68) 84(44.21) 42(45.65)
Agel years, (x ) ] 71.19 £ 6.61 70.87 £ 6.56 71.86 +6.71 1.180 0.239
Race[n(%)] 8.816 0.066
Mexican descent 32(11.35) 21(11.05) 11(11.96)
Other hispanic people 27(9.57) 15(7.89) 12(13.04)
Non-hispanic whites 121(42.91) 88(46.32) 33(35.87)
Black 71(25.18) 41(21.58) 30(32.61)
Other 31(10.99) 25(13.16) 6(6.52)
BMI[kg/m*, (x + )] 28.51 £5.76 28.56 +5.80 28.40 + 5.70 0.224 0.823
Marriage[ n(%) ] 3.601 0.165
Married or cohabiting 156(55.32) 111(58.42) 45(48.91)
Divorce/separation/widow 113(40.07) 69(36.32) 44(47.83)
Unmarried 13(4.61) 10(5.26) 3(3.26)
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Normal cognitive Cognitive
Variable Overall (n=282) function group impairment group  t/x’/Z P
(n=190) (n=92)
Educational level[n(%) ] 32.210 <0.001
Junior high school and below 65(23.05) 27(14.21) 38(41.30)
High school graduation or equivalent 79(28.01) 51026.84) 28(30.43)
Diploma or Associate degree 83(29.43) 66(34.74) 17(18.48)
Bachelor degree and above 55(19.50) 46(24.21) 9(9.78)
Household income[ n(%) ] 1.697 0.193
Low income 75(26.60) 46(24.21) 29(31.52)
Middle to high income 207(73.40) 144(75.79) 63(68.48)
Job type[n(%)] 4285 0.117
Fixed occupation or businessman 46(16.31) 37(19.47) 9(9.78)
Liberal professions 8(2.84) 5(2.63) 3(3.26)
Unemployment 228(80.85) 148(77.89) 80(86.96)
Smoking history[n(%) ] 0.238 0.626
Yes 33(11.70) 21(11.05) 12(13.04)
No 249(88.30) 169(88.95) 80(86.96)
Drinking history[n(%) ] 3.515 0.061
Yes 184(65.25) 131(68.95) 53(57.61)
No 98(34.75) 59(31.05) 39(42.39)
Daily exercise time[ h/d, M(Pas, P35) ] 0.75(0.50, 1.00) 0.75(0.50, 1.00) 0.50(0.33, 1.00) -2.165 0.030
Daily sedentary time[h/d, M(Pas;s Pys) ] 7.00(5.00, 8.00) 7.00(5.00, 8.00) 8.00(5.00,9.00) -1.427 0.154
Hypertension[n(%) ] 1.988 0.159
Yes 183(64.89) 118(62.11) 65(70.65)
No 99(35.11) 72(37.89) 27(29.35)
Diabetes[n(%) ] 0.535 0.465
Yes 72(25.53) 46(24.21) 26(28.26)
No 210074.47) 144(75.79) 66(71.74)
Coronary heart disease[n(%) ] 1.286 0.257
Yes 34(12.06) 20(10.53) 14(15.22)
No 248(87.94) 170(89.47) 78(84.78)
Family history of cardiovascular disease[n(%) ] 0.552  0.457
Yes 129(45.74) 84(44.21) 45(48.91)
No 153(54.26) 106(55.79) 47(51.09)
Sleep disorders[ n(%) ] 6.098 0.014
Yes 89(31.56) 69(36.32) 20(21.74)
No 193(68.44) 121(63.68) 72(78.26)
25COH)D[nmol/L, M(Pss, P;5) ] 73.35(56.62,90.95) 76.70(57.80,93.72) 68.50(52.08,83.50) —2.139 0.032

Serum iron[ pg/dL, M(Pas, Prs) ] 79.00(61.25,100.75) 79.00(62.00, 100.75) 81.00(59.75,101.00) —0.291 0.771
Blood uric acid[ mg/dL, (x +5) ] 5.56 + 1.58 5.03 +£1.17 6.66 + 1.76 8.053 <0.001
LDH(U/L,x £ s) 131.14 +26.18 130.78 + 25.67 131.87 +27.34 0.326 0.745
GGTLU/L, M(Pss, Ps5) ] 19.00(14.00,26.00) 19.00(14.00,26.000 19.00(13.75,26.00) -0.331 0.740
TBil[ mg/dL, M(Pss, Pss) ] 0.60€0.50,0.80) 0.60€0.50,0.78) 0.60€0.50,0.90) -1.037 0.300
NfL[ng/L, M(Pss, P:5) ] 12.95(8.93,19.38)  12.25(8.80,16.60)  14.80(9.60,24.72) —2.484 0.013
Fe LA B 22 5=3) O S (=0 =D & HFHEIREERS 6 MERy E AR R RE BT & ¥log A=—4.5), 7 5

(F=0.A=DERTEME TN £ Lasso [1]H,
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Figure 2 Schematic diagram of cross validation for Lasso
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Table 2 Results of multivariate logistic regression analysis
Independent variable B SE Wald y* P OR(95% CDD

Blood uric acid(mg/dL) 0.741 0.117 40.228 <0.001 2.098(1.668-2.637)
NfL(ng/L) 0.025 0.012 4.199 0.040 1.025(1.001-1.050)
25(OH) D (nmol/L) -0.011 0.006 4.266 0.039 0.989(0.978-0.999)
Daily exercise time (h/d) -0.092 0.149 0.383 0.536 0.912(0.682-1.221)
Drinking history" -0.370 0.331 1.251 0.263 0.691(0.361-1.321)
Educational level”

High school graduation or equivalent education -0.842 0.409 4.249 0.039 0.431(0.193-0.959)

Diploma or associate degree -1.547 0.433 12.753 <0.001 0.213(0.091-0.498)

Bachelor degree and above -1.564 0.512 9.341 0.002 0.209(0.077-0.571)

a: refers to individuals without a history of alcohol consumption; b: based on a junior high school education or below.
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Figure 3 Column line chart prediction model for cognitive impairment risk in epilepsy patients
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