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Background: The most commonly used version of Trail making test (TMT), Halstead-Reitan
version, may not be applicable to most Korean elderly dementia patients not only because it
contains English alphabets but also it may be too difficult. Thus we developed an easier form
of TMT for Korean elderly (K-TMT-e) and conducted a validation study. Methods: K-TMT-e was
modified from Halstead-Reitan version such that 1) the number of circles was reduced to 15, 2)
in part B, instead of English alphabets we used Korean letters representing days of the week,
3) the pattern and length of the total traces were controlled between part A and B. Time need-
ed to complete part A (‘A’) and part B (‘B’) were recorded. If subjects could not complete each
task in 5 min, the examiner terminated the task. K-TMT-e along with Korean mini-mental state
examination (K-MMSE), controlled oral word association test (COWAT), and Korean color-word
stroop test (K-CWST) were administered to 134 normal subjects and 38 patients with probable
Alzheimer’s disease (26/38) or subcortical vascular dementia (12/38). For test-retest reliability,
20 subjects received K-TMT-e twice. Results: All indices of K-TMT-e were worse in dementia
groups compared to normal subjects (p<0.001). In addition A’, B', B-A were significantly higher
in CDR 0.5 patient group than normal individuals. The area under the receiver operating char-
acteristic curve for ‘B’ was the largest among indices, while B-A was the most sensitive index
to discriminate between dementia and normal. With respect to diagnosis of dementia, B’ (cut-
off: 72.97 sec) had a sensitivity of 84.4% and a specificity of 80.2%, and B-A (cut-off: 41.69 sec)
had a sensitivity of 87.5% and a specificity of 80.2%. All indices (A’, B' and B-A) except for B/A
showed correlations with K-MMSE, K-CWST and COWAT. Test-retest reliability was high (r=
0.997 for A’, r=0.998 for B’). Conclusions: K-TMT-e had high test-retest reliability and is easy to
administer to the elderly. It may be used as a tool for dementia screening in clinical setting.
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Fig. 1. The diagrams of spiral (A) and Boustrophedon (B) pattern.
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Table 1. Summary of performances of K-TMT-e and other tests in normal controls and patients

Normal (n=134)

Patient (n=38)

Minimum Maximum Mean=+S.D. Minimum Maximum Mean=+S.D.
A 13.00 150.65 29.26+13.99 18.28 190.22 61.39+42.49
B’ 21.78 300.00 63.01£53.01 43.99 300.00 206.63+106.01
B/A 0.79 8.98 212+1.18 117 8.78 3.75+1.90
B-A -5.90 266.59 33.75+45.93 8.09 265.83 145.24+90.73
K-MMSE 23 30 27.97+1.66 8 29 21.55+5.16
Stroop CW 30 112 82.16+20.56 0 84 36.00+22.31
COWAT-category 13 55 31.25+7.97 0 37 16.18+8.28
COWAT-phonemic 0 60 22.01£11.12 0 27 8.84+7.59

A, par A =3l A17E: B, par B 483 A1 7k Stroop CW, ~E& A 7Z-st7]; COWAT, EAtte] AAAAE K-MMSE, Korean mini-mental state examination.

Table 2. Pearson correlations among education, CDR score, Table 3. Comparison of the indices of K-TMT-e between age
age and the indices of K-TMT-e matched normal and patient group
Normal (n=134) Patient (n=38) Normal* (n=131)  Patient* (n=32) t value
Education Age Education Age CDR score A 29.33+14.09 64.09+43.92 -7.643 (p<0.001)
it R H
A 0321 0122 0352 0074 0.051 B 63.45+53.50 217.00£102.10 7.01" (p<0.001)
. i + R B/A 213£1.18 3.87+2.00 -6.435 (p<0.001)
B -0.454 0.099 -0.409 -0.073 0.518
N t B-A 34.11+46.33 150.91£89.96 -10.501 (p<0.001)
B/A -0.363 0.046 -0.077 0.214 0.473
B-A 0.427' 0077 0327 0152 0.450' K-MMSE 27.95+1.66 21.44+511 12.272 (p<0.001)
) ) ) i ) COWAT- 31.39+7.93 16.03+7.76 9.864 (p<0.001)
*Spearman’s rho; 'Statistically significant, p<0.01; *Statistically signifi- category
cant, p=0.011. COWAT-  22.07+11.18 8.41+7.18 6579 (p<0.001)
phonemic
i o Stroop CW 821442079  3353+2054  11.883 (p<0.001)
et H|=gk AI71 (370 o) AAIE SNSBY| AFE Fxs)
At ok 712 2F3ME AAAEHARE B ofFE *Values are expressed as mean=S.D.; 'Mann-Whitney U test for B’;
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Table 4. Comparison of the indices of K-TMT-e between nor-
mal and CDR 0.5 patient group (by Mann-Whitney U test)

CDR 0.5 Patient*

Normal* (n=131) (n=10) z value
A 29.33+14.09 47.23+1868  -3.562 (p<0.001)'
B’ 63.45+53.50 145.33+96.82 -3.329 (p=0.001)"
B/A 2.13+1.18 3.14+1.97 -1.711 (p=0.087)
B-A 34.11+£46.33 98.10+92.15 -2.646 (p=0.008)'

*Values are expressed as mean+S.D.; 'Statistically significant, p<0.01,
by Mann-Whitney U test.

Table 5. Pearson correlation between K-MMSE, Stroop, COWAT
and the indices of K-TMT-e

K-MMSE Stroop CW COWAT- COWAT-

semantic phonemic
A% -0.603 -0.391" -0.256 -0.466'
B’ -0.656" -0.486' -0.312 -0.511"
B/A -0.135 -0.259 -0.165 -0.154
B-A -0.459 -0.453 -0.277 -0.399'

*Spearman’s rho; 'Statistically significant, p<0.05.
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Fig. 2. The receiver operating characteristic curve of K-TMT-e.
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