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Table 1. Comparison of demographic and clinical characteristics between training and control groups

Training group

Control group

(n=11) (n=11) t df p
Mean SD Mean sD

Age(years) 28.09 7.6 31.82 9.8 -1.00 20 0.331
Education years 11.9 2.2 11.55 2.6 0.35 20 0.727
lliness duration(years) 6.36 7.3 7.82 4.0 ~0.58 20 0.569
Age at onsei(years) 22.73 5.5 25.00 9.3 -~ 0.70 20 0.492
Follow-up duration(weeks) 61.45 7.6 3518 12.0 6.14 20 0.000
Antipsychotics dosage(mg/day)*

on baseline 459.43 252.1 646.14 806.2 -0.73 11.94 0.478

on follow-up test 390.57 877.4 426.82 569.5 -011 20 0.910

GAF score on baseline 67.27 6.1 68.19 6.0 -0.35 20 0.728

on follow-up test 68.18 14.9 70.90 9.7 -0.51 20 0.616
PANSS on baseline

positive 12.36 4.3 14.55 5.6 -1.02 20 0.318

negative 15.00 4.9 17.36 5.9 -1.03 20 0.317

total 57.73 17.7 64.00 159 -0.87 20 0.393
PANSS on follow-up test

positive 12.00 4.8 11.36 37 0.35 20 0.730

negative 13.64 4.6 17.91 7.3 -1.65 20 0.114

total 51.64 13.8 56.00 14.0 -0.74 20 0.470

*chlorpromazine equivalent dose, GAF =global assessment of functioning, PANSS=positive and negative syndrome scale
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Table 2. Performance on wisconsin card sorting test in training group

Baseline P.os't- Follow-up F P P

training a b c
Number of trials administered  128.00+ 0.0 120.00%£17.7 113.64+20.9 270 0.0917 0.1638 0.3748 0.0463
Total number correct 43.36+21,3 72644133 57.55£203 6.13 0.0084 0.0064 0.0337 0.1857
Total number of errors 84.64+21.3 43.36+20.7 56.09135.1 714 0.0046 0.0017 03438 0.0502
Percent errors 66.18+16.6 38.73+169 4591+248 694 0.0051 00028 0.2702 0.0571
Perseverative responses 73.094-37.2 30911225 40731349 915 0.0015 0.0015 03663 0.0133
Percent perseverative responses 57.18+29.1 25.82+19.7 32.64+263 847 0.0022 0.0021 04176 0.0146
Perseverative errors 63.27+30.2 27.09+16.9 33.45+26.1 10.80 0.0007 0.0013 0.4136 0.0090
Percent perseverative errors 49454235 21914127 26911195 10.89 0.0006 0.0013 0.3937 0.0089
Nonperseverative errors 2136139 21.18+124 2255+17.4 0.04 09648 09665 0.8119 0.8602
Percent nonperseverative errors  16.64+10.8 17.73+11.0 18.82£12.7 0.14 0.8732 0.7628 0.8017 0.6520
Conceptual level responses 23.18%£17.6 62181164 42821300 897 0.0017 00006 0.0381 0.1107
Percent conceptual level 18.36+13.6 53.91+19.3 42361328 840 0.0022 0.0004 0.1952 0.0513
Number of categories completed 1.09% 1.0 427+ 1.4 3.00+ 2.8 852 00021 0.0003 0.1214 0.0693
Trials to complete first category 65.55:456.5 17.554109 57.181£57.4 3.64 0.0448 0.0226 0.0407 0.7109
Failure to maintain set 1.55+ 1.9 064t 1.5 064+ 1.0 126 03056 0.2925 0.1669 0.8673
Learning to learn 1290+ 1.8 -6.79+ 7.5 7.98%11.3

a : difference between baseline and post-training
b : difference between post-training and follow-up
¢ : difference between baseline and follow-up
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Table 3. Performance on wisconsin card sorting test in control group

Baseline trZ::\Sitr;g Follow-up F p " E .

Number of trials administered  128.00+ 0.0 123.55+14.8 126.00t 6.6 1.00 0.3855 0.3409 0.3409 0.3409
Total number correct 49.55+20.7 51.18+18.5 55.00+17.0 0.72 0.4988 0.6864 0.4638 0.2976
Total number of errors 78.45+20.6 7236x26.4 71.00+20.2 144 0.2603 0.1489 0.8071 0.1337
Percent errors 61.27£16.1 57184193 5590+14.8 1.24 03118 0.1716 07671 0.1664
Perseverative responses 72.82+425 64271425 55.00+£395 177 01968 0.2897 0.4143 - 0.0951
Percent perseverative responses 56.82£33.2 50.73+32.8 43.27+304 1.65 0.2168 0.3381 0.4014 0.1061
Perseverative errors 59.00+31.0 5236+31.0 44.09+283 229 0.1272 0.2476 03101 0.0768
Percent perseverative errors 46.09424.3 41.18+237 34731216 218 0.1387 0.2724 0.3067 0.0858
Nonperseverative errors 24.09+21.7 17.36x19.6 2691x23.6 1.81 0.1895 0.2074 0.0578 0.6440
Percent nonperseverative errors  18.82+16.9 13911152 21.36x18.1 1.84 0.1842 0.2296 0.0547 0.5842
Conceptual level responses 29.36+27.5 31554233 34361217 026 0.7732 07103 0.6956 0.7103
Percent conceptual level 23.00+21.4 27.36+23.14 28.00+18.3 0.50 0.6137 0.3358 09152 0.4257
Number of categories completed  1.45+ 1.5 1.82+ 19 200+ 20 078 04700 0.4405 0.6168 0.3109
Trials to complete first category 78.64+53.2 60.55+54.8 78.55+46.2 152 0.2433 0.1107 0.1285 0.9950
Failure to maintain set 1.55+ 1.9 064+ 1.5 0.64+ 1.0 1.25 '0.3088 0.2272 1.0000 0.2425
Learning to learn 1290+ 1.8 -6.79%+ 7.5 7.98+£11.3

a : difference between baseline and post-training
b : difference between post-training and follow-up
¢ : difference between baseline and follow-up
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Long-term Effect of Concept Formation Training on the Performance of the
Wisconsin Card Sorting Test in Schizophrenic Patients

Sung-Wook Kim, M.D., Young-Nam Park, M.D.,
Seong-Mi Kim, M.D., Hee-Cheol Kim, M.D,

Department of Psychiatry, Keimyung University School of Medicine, Taegu

Objectives : This study evaluated the long-term effect of concept formation training on the
performance of the Wisconsin Card Sorting Test(WCST) in schizophrenic patients.

Metheds : The subjects were 22 schizophrenic patients, who performed poorly on WCST
(completing less than 4 categories). The subjects were divided into two groups. The training
group(N=11) underwent 3 days of concept formation training after baseline WCST and had
post-training test 1 week later. The concept formation training is a stepwise training designed
to teach the sorting principles of WCST, using cards different from WCST. Control group(N=
11) did not undergo concept formation training and repeated test 1 week after baseline test.
Both groups were retested for the 3rd time after almost a year(61.4+7.6 weeks later in
training group ; 35.2+12.0 weeks later in control group)

Results : The training group made significant improvements in total number correct, total
number of errors, perseverative responses, perseverative errors, conceptual level responses,
number of categories completed, and trials to complete first category after training. However,
only the perseverative response and perseverative errors improved in the follow-up test. In
control group, there were no significant differences among 3 testings,

Conclusion : This result suggests that schizophrenic patients with poor performance in
WCST may be able to improve their performance by stepwise concept formation training not
only in short-term but also in long-term performance.

KEY WORDS : Schizophrenia - WCST - Concept formation training - Long-term effect.
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