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Abstract; Objective  To investigate the prevalence and associated
influencing factors of potentially inappropriate medications ( PIM) in
elderly hospitalized patients with ischemic stroke, and to construct a risk
prediction model for this population. This study aimed to provide decision
support for identifying high — risk patients and ensuring rational clinical
medication use. Methods Retrospective analysis was performed on the
medical records of elderly hospitalized patients with ischemic stroke
admitted to our hospital from January 2021 to December 2023. The 2023

version of the Beers Criteria was adopted to assess PIM. Univariate and
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the Akaike information criterion ( AIC ) followed by nomogram
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patients were included, among whom 866 (48.19% ) had PIM, involving 1 756 PIM episodes. Multivariate Logistic
regression analysis revealed that female gender, number of medications =10 types, National Institutes of Health Stroke
Scale ( NIHSS) score of >5 points, personal history of cerebral infarction, type 2 diabetes mellitus, coronary heart
disease, and atrial fibrillation were independent risk factors for PIM (P < 0.05, P <0.001). Validation of the
nomogram model showed an area under curve ( AUC) of the receiver operating characteristic of 0. 73. The Hosmer —
Lemeshow goodness — of — fit test showed a P — value > 0.05, meaning the model fit well, and there was good
agreement between the calibration curve and the ideal curve. Clinical decision curve analysis (DCA) demonstrated that
when the threshold probability ranged from 15% to 87% , the model achieved a high net benefit, confirming its clinical
practical value. Conclusion The constructed nomogram model exhibits good discriminative ability, calibration, and

clinical applicability. It can accurately predict the risk of PIM in elderly patients with ischemic stroke, facilitating early

clinical risk identification and targeted intervention implementation.
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Table 1 Basic characteristics of the cohorts with older stroke in-

patients(n, % )

Total Training Validation
Characteristics
(n=1797) (n=1437) (n=360)
PIM 866 (48.19) 698(48.57)  168(46.67)
Sex
Male 1054 (58.65) 845 (58.80) 209 (58.06)
Female 743 (41.35) 592 (41.20) 151 (41.94)
Age (years)
65 -74 881 (49.03) 700 (48.71) 181 (50.28)
75 -84 662 (36.84) 535 (37.23) 127 (35.28)
=85 254 (14.13) 202 (14.06) 52 (14.44)
Diseases
<5 112 (6.23) 90 (6.26) 22 (6.11)
=5 1685 (93.77) 1347 (93.74) 338 (93.89)
No. of medication
<10 601 (33.44) 485 (33.75) 116 (32.22)
=10 1196 (66.56) 952 (66.25) 244 (67.78)
Length of hospitalization (days)
3-10 943 (52.48) 749 (52.12) 194 (53.89)
11-20 817 (45.46) 661 (46.00) 156 (43.33)
21 -30 37 (2.00) 27 (1.88) 10 (2.78)
NIHSS Score ( points)
0-5 1398 (77.80) 1115 (77.59) 283 (78.61)
>5 399 (22.20) 322 (22.41) 77 (21.39)
Restroke
No 1209 (67.28) 971 (67.57) 238 (66.11)
Yes 588 (32.72) 466 (32.43) 122 (33.89)
Hepatic Insufficiency
No 1746 (97.16) 1393 (96.94) 353 (98.06)
Yes 51 (2.84) 44 (3.06) 7 (1.94)
Renal Insufficiency
No 1610 (89.59) 1291 (89.84) 319 (83.61)
Yes 187 (10.41) 146 (10.16) 41 (11.39)
Hypertension
No 380 (21.15) 317 (22.06) 63 (17.50)
Yes 1417 (78.85) 1120 (77.94) 297 (82.50)
Type 2 Diabetes Mellitus
No 1111 (61.83) 900 (62.63) 211 (58.61)
Yes 686 (38.17) 537 (37.37) 149 (41.39)
Heart Failure
No 1770 (98.50) 1412 (98.26) 358 (99.44)
Yes 27 (1.50) 25 (1.74) 2 (0.56)
Atrial Fibrillation
No 1548 (86.14) 1233 (85.80) 315 (87.50)
Yes 249 (13.86) 204 (14.20) 45 (12.50)
Coronary Heart Disease
No 1571 (87.42) 1256 (87.40) 315 (87.50)
Yes 226 (12.58) 181 (12.60) 45 (12.50)
CCI Score ( points)
<5 789 (43.91) 646 (44.95) 143 (39.72)
=5 1008 (56.09) 791 (55.05) 217 (60.28)

PIM: Potentially inappropriate medication; NIHSS: National Institutes of
Health Stroke Scale; CCI: Charlson Comorbidity Index.
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Table 2  Univariate and multivariate logistic regression analyses of factors associated with potentially inappropriate medication ( PIM )

occurrence

Univariate Analysis

Multivariate Analysis

Characteristics OR 95% C1 Characteristics OR 95% C1
Sex Sex

Male Reference Male Reference

Female 1.347 " 1.09 ~ 1. 65 Female 1.26° 1.01 ~1.58
Age Age

65 -74 Reference 65 -74

75 -84 1.08 0.86 ~1.35 75 -84

=85 1.18 0.86 ~1.62 =85
Diseases Diseases

<5 Reference <5

=5 .61 1.03 ~2.48 =5
No. of medication No. of medication

<10 Reference <10 Reference

=10 3.20" " 2.54 ~4.04 =10 2.78* " 2.18 ~3.55
Length of hospitalization Length of hospitalization

3-10 Reference 3-10

11-20 .44 "~ 1.16 ~1.77 11-20

21 -30 4.49* 1.79 ~11.26 21 -30
NIHSS score NIHSS score

0-5 Reference 0-5 Reference

>5 L.72%** 1.34 ~2.21 >5 1.34* 1.02 ~1.75
Restroke Restroke

No Reference No Reference

Yes 1.44" " 1.15~1.80 Yes 1.37* 1.08 ~1.73
Hepatic insufficiency Hepatic insufficiency

No Reference No

Yes 1. 06 0.58 ~1.93 Yes
Renal insufficiency Renal insufficiency

No Reference No

Yes 1.49 " 1.06 ~2. 11 Yes
Hypertension Hypertension

No Reference No

Yes 1.20 0.93 ~1.54 Yes
Type 2 diabetes mellitus Type 2 diabetes mellitus

No Reference No Reference

Yes 1.76* " 1.42~2.18 Yes 1.58* "~ 1.25~1.99
Heart failure Heart failure

No Reference No

Yes 4.33"* 1.62 ~11. 60 Yes
Atrial fibrillation Atrial fibrillation

No Reference No Reference

Yes 2.65" " 1.93 ~3.63 Yes 2,39 1.70 ~3.37
Coronary heart disease Coronary heart disease

No Reference No Reference

Yes .96 " * 1.42 ~2.70 Yes 1.53* 1.08 ~2.16
CCI score CCI score

<5 Reference <5

=5 1.70* ** 1.38 ~2.10 =5

NIHSS: National Institutes of Health Stroke Scale; CCI: Charlson Comorbidity Index; Compared the PIM group with the Non — PIM group, * P <0.05,

**P<0.01,"**P<0.001.
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Figure 1  Nomogram prediction model for PIM in elderly patients
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