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[ Abstract] Objective To investigate the correlation between cognitive function and tear secretion in patients with cognitive impairment.
Methods A total of 213 inpatients were recruited in this study in the Department of Neurology at the Sixth Medical Center of Chinese PLA
General Hospital from June 2021 to June 2022, including 71 with Alzheimer’s disease (AD), 75 with mild cognitive impairment (MCI) , and
67 with normal cognition as controls. The cognitive function was assessed using the mini-mental state examination (MMSE) and Montreal
cognitive assessment (MoCA). Schirmer test was used to measure tear secretion. SPSS statistics 25. 0 was used for data analysis. Depending
on data type, comparison between groups was performed using the one-way analysis of variance (ANOVA ), Kruskal-Wallis test or X” test.
The correlation of cognitive function with tear secretion was analyzed using Pearson correlation analysis and Spearman’s rank correlation
analysis. The receiver operating characteristic (ROC) curve was drawn to evaluate the predictive value of the results in tear Schirmer
test for cognitive impairment. Results Tear secretion in AD and MCI groups were both lower than control group (P<0.01), the
difference being statistically significant. There was no significant difference between the AD and MCI groups (P>0.05). Analysis
showed that results in Schirmer test had positive correlations with MMSE and MoCA scores (r=0.304, 0.391; P<0.001 for both) , and
with each score of MoCA (P<0.05). The area under curve( AUC) of the Schirmer test for diagnosing AD and MCI was 0. 818 (P<0.001)
and 0. 753 (P<0.001). Conclusion Patients with cognitive impairment have reduced tear secretion, and cognition correlates with
tear secretion.
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Table 1  Comparison of clinical data and cognitive assessment status among three groups
Item All patients AD group(n=71) MCI group(n=75) Normal group(n=67) P value
Age(years, x+s) 66.81+8.47 68.58+6.76 67.31+9.05 65.63+7.78 0.382
Gender[ n( %) ] 0.775
Male 101(47.42) 32(45.07) 38(50.67) 31(46.27)
Female 112(52.58) 39(54.93) 37(49.33) 36(53.73)
Smoking[ n(%) ] 84(39. 44) 28(39.44) 32(42.67) 24(35.82) 0.707
Aleohol drinking[ n(%) ] 63(29.58) 21(29.58) 24(32.00) 18(26. 87) 0.799
Hypertension[ n( %) ] 135(63.38) 46(64.78) 47(62.67) 42(62.67) 0. 956
Body mass index (kg/m2 , X*s) 25.09+2.90 24.78+3.35 25.36+2. 84 25.08+2.37 0.675
Triglyceride (mmol/L, x+s) 1.30+0. 57 1.24+0. 58 1.37+0. 60 1.28+0. 54 0.575
Cholesterol (mmol/L, x+s) 4.06+1.03 4.04+1.03 4.06+0.97 4.08+1. 14 0.987
High-density lipoprotein cholesterol (mmol/L, x+s) 1.12+0.30 1.15+0. 34 1.11+0.27 1.10+0. 28 0.727
Low-density lipoprotein cholesterol( mmol/L, x+s) 2.16+0.73 2.14+0.75 2.19+0. 67 2.17+0.799 0.955
MMSE ( points, x+s) 25.77+3.95 21.29+4.27 26.74+1.73 28.76x1. 14 <0.001
MoCA ( points, x+s) 23(118,25) 16(13,19) 23(22,24) 26(25,28) <0.001

AD: Alzheimer’s disease; MCI; mild cognitive impairment; MMSE : mini-mental state examination; MoCA ;: Montreal cognitive assessment.
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Figure 1

ROC curves of Schirmer test in diagnosis of AD and MCI

A: AD; B; MCI. AD; Alzheimer’s disease; MCI: mild cognitive impairment; ROC; receiver operating characteristic.
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