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Validation of a cognitive assessment tool based on task switching paradigm
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[ Abstract] Objective To detect the validity of a task switching paradigm-based cognitive assessment tool. Methods From July
2019 to January 2020, 60 middle-aged and elderly people in the community were recruited from the Beijing Aging Brain Rejuvenation
Initiative Center of Beijing Normal University, and then they were grouped by demographic information. Our self-designed cognitive tool
and other neuropsychological tests [ such as mini-mental state examination ( MMSE) , Rey auditory verbal learning test, trail-making
test B (TMT-B) , stroop color word test (SCWT) and so on] were used to assess the performances of the subjects in general cognitive
function, executive function and other areas of cognition. SPSS statistics 24. 0 was used for data analysis. According to the data type,
independent sample ¢ test or one-way ANOVA were used for intergroup comparison in demographic variables, and Dunnett’s test for
multiple comparisons was conducted for post hoc comparison. Pearson correlation analysis was employed to analyze the correlation in
the results from our cognitive test and from above mentioned neuropsychological tests. The consistency of the results of our cognitive
test and neuropsychological tests was analyzed by paired samples ¢ test, and the score histogram and cumulative score distribution chart
were drawn to show the distribution of the results. Results Pearson correlation analysis indicated that the total score and average
reaction time from our cognitive test were significantly correlated with the results of the neuropsychological tests in general cognitive
function (MMSE) and executive function ( TMT-B and SCWT) (Ir |: 0.272-0.448, all P<0.05). Furthermore, the results of

paired sample ¢ test showed that there were no significant differences between the results of the two evaluation methods (MMSE: ¢=-0. 726,
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P=0.471; TMT-B: :=-0.530, P=0.598; SCWT time: t=-0.366, P=0.716; SCWT number: :=-0.544, P=0.588). Finally, the
independent sample ¢-test and one-way ANOVA suggested that the results of our cognitive test were not affected by educational levels
and genders of the elderly (all P>0.05). Conclusion Our self-designed task switching paradigm-based cognitive tool can well reflect
the cognitive level of the subjects, and is suitable as a wildly-used rapid cognitive screening tool.
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Figure 1

Procession of task switching paradigm-based
cognitive test
Subjects need to choose whether the object falling from the top of the
screen is a fruit or a vegetable. For example: in the situation A,
subjects need to press the “5” button, and When in the situation B,
they need to press the“# " button. The difficulty of this test increases
step by step with the correct response of the participants, and the

total rounds reflects the number of reactions.
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Table 1

Descriptive statistics of outcome indicators of two

evaluation methods (n=60)
Minimum—-Maximum Score
Item
score (points, x+s)
Neuropsychological tests

MMSE 18-30 27.55+2.00
AVLT 4-47 26.39+9. 47
ROCFT delay 2-31 13.95+6. 74
ROCEFT copy 22-36 34.78+2. 11
CDhT 17-30 25.80+2.92
SDMT 19-55 36. 85+8. 68
TMT-A 36-102 55.62+14.35
VET 31-83 49.07+8.94
TMT-B 79-360 162.08+61.77
SCWT time 45-129 76. 81+20. 13
SCWT number 20-50 47.34+4. 88

Task switching paradigm-based

cognitive test

Total score 3 100-36 200 23 248.33+84 422.90
AR (%) 0.61-0.90 0. 84+0. 06
ART(s) 0.89-2.63 1.41+0.33
HDL 2-10 8.00£2. 13
Total rounds 8-19 12.62+2.57

MMSE: mini-mental state examination; AVLT: Rey auditory verbal
learning test; ROCFT; Rey-Osterrieth complex figure test; CDT: clock
drawing test; SDMT; symbol digit modalities test; TMT-A; trail-making test
part A; VFT; verbal fluency test; TMT-B trail-making test part B; SCWT.
stroop color word test; AR: accuracy rate; ART: average reaction time;

HDL: highest difficulty level.
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Table 2 Analysis on influence of demographic variables on outcome indicators of two evaluation methods

Gender Age Education
Item
t P value F P value F P value
Neuropsychological tests
MMSE -0.409 0. 684 0.262 0.771 0. 066 0.936
AVLT 3.441 0.001 2.655 0.079 0.514 0.601
ROCFT delay -0.975 0.334 0.011 0.990 7.069 0. 002
ROCFT copy 0. 864 0.391 1.823 0.171 1.077 0.348
CDT 0. 093 0.926 1.251 0.294 0.991 0.378
SDMT 0.470 0. 640 0.431 0. 652 3. 136 0.051
TMT-A -0.032 0.975 5.943 0. 005 1.147 0.325
VFT 1.528 0.132 3.057 0. 055 4.491 0.015
TMT-B -0.544 0.589 4.685 0.013 7.341 0.001
SCWT time 0.023 0. 002 2.195 0.121 1.013 0.370
SCWT number 0.569 0.373 2.517 0. 090 0.672 0.515
Task switching paradigm-based cognitive test

Total score 0.283 0.778 4.910 0.011 0.285 0.753
AR 0.954 0.344 2.692 0.076 0.354 0.704
ART -0.337 0.737 7.812 0. 001 0.768 0. 469
HDL 0.768 0. 450 4.479 0.016 0.797 0. 456
Total rounds 0.327 0.745 7.271 0. 002 0.749 0.478

MMSE : mini-mental state examination; AVLT: Rey auditory verbal learning test; ROCFT: Rey-Osterrieth complex figure test; CDT: clock drawing
test; SDMT; symbol digit modalities test; TMT-A ; trail-making test part A; VFT:verbal fluency test; TMT-B trail-making test part B; SCWT: stroop

color word test; AR: accuracy rate; ART: average reaction time; HDL: highest difficulty level.
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Table 3 Correlation analysis of outcome indicators of two evaluation methods (r)
ROCFT ROCFT SCWT SCWT
[tem MMSE AVLT CDT SDMT TMT-A VET TMT-B
delay copy time number
Total score 0.280" 0.010 0. 196 0.349"" 0.098 0.260"" -0.367"" 0.027 -0.352"" -0.401"" 0.368""
AR -0.018 0.119 0. 208 0.087 0.195 0.234 -0.217 0.219 -0.074 -0.281" 0.508""
ART -0.272" 0. 004 -0. 138 -0.424"" -0.080 -0.315° 0.424"" -0.224 0.422%" 0.438"" -0.275"
HDL 0.211 0.119 0.295""  0.340"" 0. 161 0.267"" -0.349"" 0.126  -0.346"" -0.413"" 0.439""
Total rounds 0.281" -0.028 0. 138 0.391"" 0.051 0.329" -0.429"" 0.173  -0.428"" -0.448"" 0.301"

MMSE ; mini-mental state examination; AVLT: Rey auditory verbal learning test; ROCFT: Rey-Osterrieth complex figure test; CDT; clock drawing test;
SDMT: symbol digit modalities test; TMT-A; trail-making test part A; VFT:verbal fluency test; TMT-B: trail-making test part B; SCWT: stroop color
word test; AR: accuracy rate; ART: average reaction time; HDL: highest difficulty level. *P<0.05, **P<0.01.
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Figure 2 Histogram of comparison between task switching paradigm-based cognitive test and neuropsychological tests

MMSE : mini-mental state examination; TMT-B: trail-making test part B; SCWT: stroop color word test.
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