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[ Abstract ]| Objective To explore the development trajectories of cognitive function in patients with acute ischemic
stroke and its latent class predictors. Methods Cluster convenience sampling was used to enroll acute ischemic stroke
patients (n=128) who were hospitalized in Neurovascular Center of The First Affiliated Hospital of Naval Medical University
and Stroke Center of Air Force Hospital of PLA Eastern Theater Command from Jun. 2019 to Mar. 2020. Montreal cognitive
assessment (MoCA) was used to assess the cognitive function of the patients, and baseline data (such as demographic data,
disease-related data, and cognitive function) were collected during the acute hospitalization period. The cognitive function was
assessed 3 and 6 months after stroke. Latent growth mixture modeling was used to identify cognitive function development
trajectories, and multiple logistic regression was used to analyze predictors of different classes of development trajectories.
Results Three latent classes of cognitive function development trajectories were identified in patients with acute ischemic
stroke: high-level cognitive maintenance group (=98, 76.6%), low-level cognitive improvement group (n=20, 15.6%),
and medium-level cognitive decline group (=10, 7.8%). Multiple logistic regression analysis showed that education level,
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marital status and dysphagia were independent predictors of cognitive function development trajectories in acute ischemic

stroke patients (all <<0.05). Conclusion There is heterogeneity in the development trajectories of cognitive function in

acute ischemic stroke patients, and medical staff can conduct personalized evaluation and intervention based on the influencing

factors of different classes of cognitive function development trajectories.
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Tab 1 General information of patients with acute ischemic stroke

Total sample Completed 6-month ~ Lost to follow-up

Variable N=128  follow-up N=81 within 6 months N—47 austic ~ Pvalue
Gender, 7 (%) 1 =2.286 0.131
Male 79 (61.7) 54 (66.7) 25(53.2)
Female 49 (38.3) 27 (33.3) 22 (46.8)
Agelyear, x s 67.701+9.41 67.361+9.27 68.28+9.72 t=0.531 0.596
Han ethnicity, 7 (%) 127 (99.2) 80 (98.8) 47 (100.0) 7=0.585 0.444
Occupational status, 7 (%) 21 =2.298 0.130
Employed 63 (49.2) 44 (54.3) 19 (40.4)
Unemployed/retired 65 (50.8) 37 (45.7) 28 (59.6)
Years of education/year, x =5 8.69+4.44 9.36+4.25 7.53+4.55 t=—2241  0.027
Marital status, 7 (%) ' =13.208 <<0.001
Married 101 (78.9) 72 (88.9) 29 (61.7)
Unmarried/divorced/widowed 27 (21.1) 9 (11.1) 18 (38.3)
Type of household, 7 (%) £ =0.554 0.457
Non-agriculture 115 (89.8) 74 (91.4) 41 (87.2)
Agriculture 13 (10.2) 7 (8.6) 6(12.8)
NIHSS score at admission, x*s 7.92+£4.95 6.80£4.03 9.85£5.79 t=3.190 0.002
Dysphagia, n (%) 56 (43.8) 32 (39.5) 24 (51.1) L =1.470 0.225
Clinical classification of OCSP, n (%) 2 =5.949 0.114
Complete anterior circulation infarction 10 (7.8) 7 (8.6) 3(6.4)
Partial anterior circulation infarction 30 (23.4) 15 (18.5) 15 (31.9)
Posterior circulation infarction 39 (30.5) 30 (37.0) 9 (19.1)
Lacunar infarction 49 (38.3) 29 (35.8) 20 (42.6)
TOAST etiological classification, n (%) 7=2811 0.590
Large artery atherosclerosis (stenosis >50%) 41 (32.0) 29 (35.8) 12 (25.5)
Cardiogenic embolism 14 (10.9) 8(9.9) 6 (12.8)
Small artery occlusion (diameter <<1.5 cm) 49 (38.3) 28 (34.6) 21 (44.7)
Other causes 22 (17.2) 15 (18.5) 7 (14.9)
Cause unknown 2 (1.6) 1(1.2) 1(2.1)
With 1 or more chronic diseases, 7 (%) 110 (85.9) 67 (82.7) 43 (91.5) 7 =1.894 0.169
Family history of cerebral infarction, 7 (%) 12 (9.4) 10 (12.3) 2(4.3) r=2.291 0.130
Family history of cerebral hemorrhage, 7 (%) 41 (32.0) 23 (28.4) 18 (38.3) £ =1.340 0.247
Smoking, n (%) 30 (23.4) 23 (28.4) 7 (14.9) £=3.021 0.082
Drinking, 7 (%) 45 (35.2) 32 (39.5) 13 (27.7) £ =1.892 0.169

NIHSS: National Institutes of Health stroke scale; OCSP: Oxfordshire Community Stroke Project; TOAST: Trial of Org 10172

in Acute Stroke Treatment.
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Tab 2 Fit indexes of LGMM of cognitive function development trajectories in patients with acute ischemic stroke

n=128
Number of classes AIC BIC aBIC Entropy P value Class probability
LMRT BLRT

1 1957.763  1983.432  1954.969 1.000

2 1883.222  1917.446 1879.495 0.950 0.008  <<0.001 0.109/0.891

3 1855.022 1897.802 1850.364  0.965 0.019 1.000 0.766/0.156/0.078

4 1836.052 1887.389 1830.463 0.915 <0.001  <<0.001 0.023/0.078/0.774/0.125

5 1802.895 1862.788 1796374  0.929 0.450 1.000  0.743/0.156/0.023/0.039/0.039

LGMM: Latent growth mixture modeling; AIC: Akaike information criterion; BIC: Bayesian information criterion; aBIC:

Sample-size adjusted Bayesian information criterion; LMRT: Lo-Mendell-Rubin test; BLRT: Bootstrap likelihood ratio test.
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Fig1 Cognitive function development trajectories
in patients with acute ischemic stroke based on latent
growth mixture modeling
TO represented the baseline (acute phase), T1 represented 3
months post-stroke, and T2 represented 6 months post-stroke.

MoCA: Montreal cognitive assessment.
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Tab 3 Univariate analysis results of predictors for latent classes of cognitive function development trajectories in

patients with acute ischemic stroke

Variable Class 1 N=98 Class 2 N=20 Class 3 N=10 Statistic P value
Gender, 1 (%) £ =1.448 0.485
Female 35(35.7) 10 (50.0) 4 (40.0)
Male 63 (64.3) 10 (50.0) 6 (60.0)
Agelyear, x T 70.85+8.36 67.701+9.41 68.40+10.52 F=1.446 0.239
Type of household, 7 (%) 1 =6.386 0.041
Non-agriculture 90 (91.8) 15 (75.0) 10 (100.0)
Agriculture 8(8.2) 5(25.0) 0
Occupational status, 7 (%) 7 =0.169 0.919
Employed 49 (50.0) 9 (45.0) 5(50.0)
Unemployed/retired 49 (50.0) 11 (55.0) 5(50.0)
Years of education/year, x+s 9.09+4.28 9.50+2.68 6.30+5.23 F=13.202 0.040
Marital status, 7 (%) 7 =15.496 <0.001
Married 85 (86.7) 11 (55.0) 5(50.0)
Unmarried/divorced/widowed 13 (13.3) 9 (45.0) 5(50.0)
Smoking, 7 (%) ©=3.715 0.156
No 72 (73.5) 16 (80.0) 10 (100.0)
Yes 26 (26.5) 4 (20.0) 0
Drinking, 7 (%) 7 =1541 0.463
No 59 (60.2) 14 (70.0) 8 (80.0)
Yes 37 (37.8) 6 (30.0) 2 (20.0)
Chronic disease, 1 (%) 1=2325 0.313
No 16 (16.3) 2 (10.0) 0
Yes 82 (83.7) 18 (90.0) 10 (100.0)
Dysphagia, n (%) 2 =9.200 0.010
No 62 (63.3) 8 (40.0) 2 (20.0)
Yes 36 (36.7) 12 (60.0) 8 (80.0)
NIHSS score at admission, x+s 12.21+4.53 6.98+4.14 10.25£6.60 F=22.929 <<0.001

Class 1-3 indicated high-level cognitive maintenance group, low-level cognitive improvement group, and medium-level

cognitive decline group, respectively. NIHSS: National Institutes of Health stroke scale.
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Tab 4 Multiple logistic regression analysis results of predictors for latent classes of cognitive function development

trajectories in patients with acute ischemic stroke

2

Category and predictor Standard error Wald P value OR (95% CI)

Class 1 vs class 3

Intercept 0.978 2.221 0.136

Type of household (non-agriculture vs agriculture) 1.187 0.758 5.601 <<0.001  7.910(1.792, 34.980)

Years of education 0.054 0.093 0.334 0.563  1.055(0.879, 1.267)

Marital status (unmarried/divorced/widowed vs married) —1.770 0.752 5.533 0.019  0.179 (0.039, 0.744)

Dysphagia (no vs yes) 1.882 0.859 4.800 0.028  6.569 (1.219, 35.385)
Class 2 vs class 3

Intercept 1.082 0.951 0.330

Type of household (non-agriculture vs agriculture) 18.938 0.000

Years of education —0.101 0.106 0.904 0342 0.904 (0.735, 1.113)

Marital status (unmarried/divorced/widowed vs married) 0.841 0.014 0.907 1.103 (0.212, 5.730)

Dysphagia (no vs yes) 0.587 0.971 0.365 0.546  1.798 (0.268, 12.064)
Class 1 vs class 2

Intercept 0.404 0.694 0.338 0.561

Type of household (non-agriculture vs agriculture) —0.751 0.758 0.981 0.322  0.472(0.107, 2.085)

Years of education 0.069 5.043 0.025 1.167 (1.020, 1.336)

Marital status (unmarried/divorced/widowed vs married) —1.868 0.591 9.979 0.002  0.154 (0.048, 0.492)

Dysphagia (no vs yes) 0.587 4.867 0.027  3.653 (1.156, 11.546)

Class 1-3 indicated high-level cognitive maintenance group, low-level cognitive improvement group, and medium-level

cognitive decline group, respectively. b: Regression coefficient; OR: Odds ratio; CI: Confidence interval.
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