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Cognitive Characteristics Associated with the Performance on
Wisconsin Card Sorting Test in Patients with Parkinson’s Disease

Hui Ran Cho, Kyung Won Park, M.D., Jae Woo Kim, M.D.
Department of Neurology, Dong-A University College of Medicine, Dong-A University Medical

Background: It is well known that the Wisconsin Card Sorting Test (WCST) is a representa-
tive test to evaluate executive function. Neuropsychological studies suggest that patients with
frontal lobe damage perform worse on the WCST than do patients with non-frontal lobe injury.
However, neuropsychological studies found considerable discrepancies in performances on
the WCST in patients with frontal lobe damage. Established studies examined the neuro-cogni-
tive functions in focal brain lesion patients. However, controversy remains over whether cogni-
tive impairment is due to a focal brain lesion or due to diffuse brain lesions. Therefore, it is clini-
cally valuable to examine cognitive functions in the performance on the WCST. We compared
the results of the WCST with the results of the other neuropsychological tests. We also analyzed
cognitive functions in the performance of the WCST in patients with Parkinson’s disease using
regression analyses. Methods: To examine cognitive functions in the performance of the WCST,
we investigated the differences of WCST performance and other neuropsychological tests in
patients with Parkinson’s disease (n=143). Stepwise multiple regression analyses were per-
formed with 4 indices (total correct response, perseverative response, perseverative errors
and categories completed) of the WCST as regressand. Attention, visual-spatial function, nam-
ing ability, set shifting ability, verbal fluency, verbal delayed recall and non-verbal delayed recall
were regressor. Results: Influential variables of the 4 WCST indices in Parkinson’s disease pati-
ents were not only phonemic fluency and set shifting ability but also naming ability. Furthermore,
the predicted variables included in this study explained WCST for only about 30%. The best
influential variable of total correct response was K-BNT. Phonemic fluency was the best influen-
tial variable of perseverative response, perseverative errors and categories completed. Con-
clusions: These results suggest that the performance on the WCST cannot specifically identify
frontal lobe damage and that WCST is a multi-factorial and complex test.
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Table 1. Demographic findings in patients with Parkinson’s dis-
ease

Variables PD (n=142)
Gender (maleffemale) 58/84
Age (yr) 61.63(10.74)
Education (yr) 8.08 (4.99)
K-MMSE 26.63 (3.05)
GDS 17.92 (7.19)
Duration (months) 32.99 (46.72)

Values are mean (SD).
PD, Parkinson’s disease; K-MMSE, Korean version of Mini-Mental State
Examination; GDS, Geriatric Depression Scale.
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5) Korean version-Seoul Verbal Learning Test (K-SVLT)
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Table 2. Stepwise regression results according to the WCST performances

B SEB p R AR F Tolerance
Total correct responses K-BNT 0.294 0.119 0.247 0.240 0.240 36.889"** 0.563
Color reading 0.102 0.042 0.231 0.292 0.052 23.929"** 0.633
Contrasting program 1.566 0.677 0.176 0.319 0.027 17.967 0.967
Go-no-go -0.505 0.238 -0.165 0.343 0.023 14.850"* 0.930
Phonemic fluency 0.240 0.114 0.215 0.367 0.025 13.109* 0.553
Perseverative response Phonemic fluency -0.595 0.125 -0.397 0.173 0.173 24.513** 0.989
Contrasting program -2.151 0.993 -0.180 0.205 0.032 14,991 0.989
Perseverative error Phonemic fluency -0.305 0.110 -0.286 0.189 0.189 27.189** 0.612
Contrasting program -1.490 0.695 -0.175 0.225 0.036 16.792** 0.980
K-BNT -0.239 0.118 -0.210 0.251 0.027 12.859* 0.607
Categories completed Phonemic fluency 0.033 0.013 0.255 0.238 0.238 36.607*** 0.569
Backward 0.298 0.106 0.256 0.306 0.068 25.588* 0.688
K-BNT 0.031 0.014 0.224 0.329 0.023 18.828™* 0.553
Go-no-go -0.059 0.028 -0.166 0.355 0.026 15,712 0.947

*520,001; **p<0.01; *p<0.05.

WCST, Wisconsin Card Sorting Test; K-BNT, Korean version of Boston Naming Test.
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