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Usefulness of the Korean Trail Making Test for the Elderly
(K-TMT-e) in Detecting the Frontal Lobe Dysfunction
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This study was conducted to determine the usefulness of the newly developed Korean Trail
Making Test for the elderly (K-TMT-e) in detecting frontal lobe dysfunction. The subjects were
43 Parkinson’s disease (PD) patients and 43 normal elderly (NE) volunteers. The subjects were
given the K-TMT-e along with other frontal/executive tests such as Digit Span Test, Rey-Osterri-
eth Complex Figure Test-Copy, Contrasting Program Test, Go-No-Go Test, Controlled Oral Word
Association Test, Korean-Color Word Stroop Test, and Wisconsin Card Sorting Test. As scoring
variables of the K-TMT-g, “time-to-completion” and the number of errors for each part were record-
ed. In addition, the difference in time-to-completion between two parts (B-A) and the ratio of the
time-to-compiletion of two parts (B/A) were computed. The PD group showed significantly longer
“time-to-completion” for Part B and greater “B-A” than the NE group. However, there were no
significant differences in “number of errors” of each part and “B/A” between the two groups.
Partial correlation analyses, which controlled for age and education level, were conducted to
examine the relationships between the K-TMT-e and other frontal lobe tests in each group. Sig-
nificant correlations were found between the K-TMT-e and most frontal lobe tests in both groups.
Notably, “B-A” showed significant correlations with the greatest number of frontal lobe tests in
both groups. Our results showed that the K-TMT-e is sensitive enough to detect the frontal lobe
dysfunction in patients with early stage PD who have not progressed to dementia. Therefore, it
suggests that the K-TMT-e is a very useful and valid instrument to evaluate frontal lobe function.
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Table 1. Demographic data of Parkinson’s disease patients and
normal elderly

Parkinson’s disease Normal elderly

patients (N=43) (N=43) Statistics
Age years) 6767(670)  6879(608) (=81
Education (years) 8.78 (4.66) 7.79 (4.08) 2105
Sex (male/female) 26/17 01/20 iy
KMMSE 26.60(2.11) 27.40 (1.89) t=-1.83
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Table 2. Group means (SD) and comparisons between Parkin-

son’s disease patients and normal elderly on the K-TMT-e and
other frontal lobe tests

Parlklnson ' Normal elderly
disease (N=43)
patients (N=43)

K-TMT-e

Part A (sec) 34.44 (2455) 24.63(9.88) 243
Part B (sec) 85.88 (53.60) 60.19 (34.60) 2.64'
Number of error on part A 0.12(0.32) 0.05(0.21) 1.18
Number of error on part B 1.42 (1.43) 1.09(1.15) 1.16
B-A 51.44 (40.71) 35.56 (31.29) 2.03*
B/A 2.72(1.42) 254(113) 64
Digit span

Forward 5.37 (1.38) 558 (1.20) -0.75
Backward 3.42(0.82) 3.56 (0.80) -0.80
RCFT-Copy 20.88(5.65) 31.64(4.34) -1.62
Contrasting Program 19.60(1.73) 19.91(0.37) -1.12
Go-No-Go 17.09 (4.39) 18.63(2.99) -1.90*
COWAT

Animal 1426 (3.93) 15.70(3.71) -1.75*
Supermarket 14.05(4.58) 17.30(5.45) -3.00'
Phonemic 20.12(10.88) 25.93(9.32) -2.65'
K-CWST

Word reading
Number of correct response 107.42 (15.02) 109.07 (8.17) -0.63
Number of error 0.70(1.50) 0.28(0.77) 1.63
Response time (sec) 88.30(20.20) 83.77(21.09) 1.02

Color reading
Number of correct response  74.93 (23.07) 84.60 (22.53) -1.97*
Number of error 3.35(5.59) 2.09(352) 125

WCST

Total correct 33.26 (12.59) 37.50 (11.59) -1.61
Perseverative errors 19.57 (12.49) 15.00(10.63) 1.81*
Nonperseverative errors 11.17(8.10) 10.33(4.72) 0.58
Conceptual level responses 24.57 (16.64) 30.60 (15.07) -1.74*
Categories completed 1.64 (1.56) 1.98(1.30) -1.07
Trials to complete 1st category 34.86 (24.10) 27.21(21.27) 1.54
( (

Failure to maintain set 0.48(0.74) 0.60(0.77) -0.72

*p<.05, 'p<.01, }p<.001.
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Table 3. Partial correlation coefficients between K-TMT-e indices and frontal lobe tests in normal elderly
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Number of Number of

B-A B/A
Part A (sec) Part B (sec) erroron part A error on part B /
Digit span
Forward -0.10 0.05 0.25 0.03 0.08 0.12
Backward 0.05 -0.29 0.27 -0.17 -0.32* -0.34*
RCFT copy -0.14 -0.28 0.26 0.02 -0.26 -0.238
Contrasting Program 0.24 0.03 0.05 0.14 -0.03 -0.16
Go-No-Go -0.16 -0.48' 0.07 -0.01 047 -0.33*
COWAT
Animal -0.12 -0.37* 0.00 -0.02 -0.36* -0.18
Supermarket 0.14 -0.17 -0.07 -0.15 -0.22 -0.30
Phonemic -0.24 -0.37* 0.19 -0.13 -0.32¢ -0.11
K-CWST
Word reading
Number of correct response -0.13 -0.31 0.10 -0.05 -0.29 -0.09
Number of error 0.14 0.06 -0.01 -0.16 0.03 -0.07
Response time (sec) 0.17 0.23 -0.12 -0.08 0.20 0.11
Color reading
Number of correct response -0.13 -0.30 0.08 -0.14 -0.29 -0.21
Number of error 0.25 0.52' -0.06 0.10 0.49' 0.39"
WCST
Total correct -0.03 -0.03 -0.17 0.06 -0.02 0.03
Perseverative errors -0.02 0.15 0.09 0.01 0.15 0.11
Nonperseverative errors 0.03 -0.08 0.33* 0.03 -0.10 -0.05
Conceptual level responses 0.00 -0.02 -0.17 0.05 -0.01 0.03
Categories completed -0.04 -0.18 -0.28 -0.03 -0.16 -0.08
Trials to complete 1st category 0.09 0.09 0.08 -0.09 0.07 -0.01
Failure to maintain set 0.04 0.29 -0.05 0.14 0.29 0.14
*p<.05, 'p<0.01, p<.001.
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Table 4. Partial correlations coefficients between K-TMT-e indices and frontal lobe tests in Parkinson’ disease patients

Part A (sec) Part B (sec) Number of Number of B-A B/A
erroron part A error on part B
Digit span
Forward 0.16 -0.06 -0.04 -0.18 -0.16 -0.29
Backward 0.04 -0.14 0.14 -0.21 -0.20 -0.22
RCFT copy -0.42' -0.46' -0.08 -0.11 -0.35* -0.12
Contrasting Program 0.04 -0.21 0.05 -0.45' -0.28 -0.39*
Go -No-Go -0.06 -0.13 0.00 -0.04 -0.13 -0.16
COWAT
Animal 0.21 -0.05 0.14 -0.24 -0.17 -0.27
Supermarket 0.08 0.03 0.00 0.11 -0.01 -0.04
Phonemic -0.20 -0.41' -0.08 -0.30 -0.40* -0.27
K-CWST
Word reading
Number of correct response -0.58' -0.44' 0.22 0.19 0.23 0.03
Number of error 0.06 0.29 -0.13 0.22 0.33* 0.25
Response time (sec) 0.26 0.48' 0.14 0.17 0.45' 0.26
Color reading
Number of correct response -0.04 -0.36* -0.19 -0.27 0.43' -0.36*
Number of error 0.1 0.28 0.1 0.25 0.40' 0.43'
WCST
Total correct 0.09 -0.06 0.01 -0.37* -0.13 -0.22
Perseverative errors -0.09 0.00 -0.01 0.22 0.05 0.10
Nonperseverative errors -0.01 0.10 0.00 0.28 0.14 0.21
Conceptual level responses 0.09 -0.06 0.01 -0.33* -0.13 -0.20
Categories completed 0.00 -0.29 -0.04 -0.49' -0.38* -0.34*
Trials to complete 1st category -0.06 0.20 -0.01 0.50' 0.30 0.32%
Failure to maintain set 023 0.54* 0.14 0.33* 0.56' 0.30
*p<.05, 'p<0.01, *p<.001.
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