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Comparison between the Original Version of Trail Making Test with
Two Korean-Trail Making Tests

Hyun Jung Kim, M.A., Min Jae Baek, M.S., YoungHee Chang, M.D,, Il Mi Jang, M.D.,
Hui Jin Ryu, M.A., Minyoung Kim, M.A.", Seol-Heui Han, M.D.f, SangYun Kim, M.D.*

F Clinical Neuroscience Center, Seoul National University Bundang Hospital, Department of Neurology*, Seoul
| National University College of Medicine, Department of Neurology", Konkuk University Medical Center, Seoul, Korea

Background: The Trail Making Test (TMT) is commonly used as a neuropsychological test in clinical prac-
tice. However, the B form of original TMT (TMT-OR-B) is limited to use in other countries because it is
made up with English alphabets. Therefore, in this study, two versions of Korean TMT (TMT-K: TMT-Ko-
rean Letter-B and TMT-Korean Consonant-B) and TMT-OR-B were used to examine the cognitive func-
tion for the elderly people in Korea. The purpose of this study was to find which version of three TMT was
more sensitive to discriminate the group of patients with cognitive impairment in Korea and to judge whe-
ther the TMT-K was necessary. Methods: Total 115 participants (subjective memory impairment: SMI; mild
cognitive impairment: MCI; early stage of Alzheimer’s disease: EAD) were tested in two vesrions of TMT-
K and the TMT-OR-B. To analyze the sensitivity of these tests, we drew the receiver operating character-
istics (ROC) curve and estimated area under the curve (AUC). Results: In the TMT-KL-B, it discriminated
significantly between MCI and EAD (AUC =0.863) and SMI and EAD (AUC=0.917). In the TMT-OR-B,
the sensitivity is relatively high in distinguishing among three groups (the AUC of SMI and MCI: 0.784;
the AUC of MCI and EAD: 0.722; the AUC of SMI and EAD: 0.945). Conclusions: Consequently, the TMT-
OR-B is useful for examining cognitive dysfunction of old people in Korea. However, the TMT-OR-B is
more appropriate for the high-educated rather than the low-educated to differentiate normal cognitive ag-

Key Words: Trail Making Test, Mild Cognitive Impairment, Alzheimer’s disease
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Table 1. Basic characteristics of the participant group

SMI(n=34)  MC(nh=55 EAD(n=26) p-value
CDR 05 0.5 05
GDS 2 3 4
Age (yr) 6050+583  6733+748 69.19+982 000
Education (yr) 1382+345  1331+481 12.75+446 064
K-MMSE score 2885+1.02 2733+158  2331+260 0.00

CDR, Clinical Dementia Rating; GDS, Global Deterioration Scale; N, number of par-
ticipants; K-MMSE, Korean version of Mini Mental Examination; SMI, Subjective Me-
mory Impairment; MCl, Mild Cognitive Impairment; EAD, early stage of Alzheimer’s
disease. Values are mean + standard deviation.
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Fig. 1. Difference of time to completion of three forms of trail making
test among three groups of all participants.

SMI, Subjective Memory Impairment; MCI, Mild Cognitive Impairment;
EAD, early stage of Alzheimer’s disease; TMT-OR-B, TMT-Original-B; TMT-
KL-B, TMT-Korean Letter-B; TMT-KC-B, TMT-Korean Consonant-B.

Table 2. Results of ANCOVA among three patience groups in TMT-OR and TMT-K

SMI McCl EAD F Post-hoc
TMT-OR-A time (sec) 432341004 530142215 66.80+27.69 1093* SMI= MCI, MCI < EAD, SMI < EAD
TMT-OR-B time (sec) 942142939 131.88+45.28 167.15+4144 1645* SMI<MCl < EAD
TMT-KL-B time (sec) 90.88+37.24 106.35+51.87 195.16 +74.44 5.27* SMI=MCI, MCl < EAD, SMI < EAD
TMT-KC-B time (sec) 94.88 +40.99 14645 +65.95 162.80+29.85 3.26

SMI, Subjective Memory Impairment; MCl, Mild Cognitive Impairment; EAD, early stage of Alzheimer’s disease. TMT, Trail Making Test; TMT-OR, Original version of TMT, TMT-K,
Korean version of TMT, TMT-TMT-OR-A, TMT-Original-A; TMT-OR-B, TMT-Original-B; TMT-KL-B, TMT-Korean Letter-B; TMT-KC-B, TMT-Korean Consonant-B. *p < .05. Post-hoc, Scheffe.
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Fig. 2. Difference of time to completion among three groups of participants completing three fomrs of trail making test.
SMI, Subjective Memory Impairment; MCl, Mild Cognitive Impairment; EAD, early stage of Alzheimer’s disease; TMT-OR-B, TMT-Original-B; TMT-KL-B,

TMT-Korean Letter-B. Values are mean of time to completion.

Table 3. ROC curve analysis of three forms of trail making test

Cutting value  Sensitivit Specificit
T™T Goup  AUC (SSC) ) yoooP % y
TMT-OR-A SMIvs.MCl 662 44 70 65
MClvs.EAD 661 54 62 58
SMivs.EAD 824 48 77 71
TMT-OR-B SMIvs.MCl 784 102 80 75
MClvs.EAD 722 142 70 66
SMivs.EAD 945 124 85 86
TMT-KL-B - SMivs.MCl 603 86 53 50
MClvs.EAD 863 124 83 71
SMivs.EAD 917 123 83 89

SMI, Subjective Memory Impairment; MCl, Mild Cognitive Impairment; EAD, early
stage of Alzheimer’s disease. TMT, Trail Making Test; TMT-OR-A, TMT-Original-A; TMT-
OR-B, TMT-Original-B; TMT-KL-B, TMT-Korean Letter-B; TMT-KC-B, TMT-Korean Con-
sonant-B; AUC, Area Under the Curve. Post-hoc, Scheffe.
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