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— Abstract —

Evaluation of Reliability of Traditional and Computerized
Neurobehavioral Tests

Joon Sakong, Jong-Hak Chung, Man-Joong Jeon, Mal-Suk Shin

Department of Preventive Medicine and Public Health, College of Medicine, Yeungnam University,

Objectives : This study was conducted to select more reliable neurobehavioral tests
that are compatible with the characteristics of Korean workers and their health manage—
ment system.

Methods : To compare the reliability of neurobehavioral tests, test and retest of five
computerized and five traditional neurobehavioral tests administered to 85 medical school
students and 35 hospital workers. The computerized tests include Simple reaction time,
Addition, Symbol digit, Digit span, and Finger tapping speed, while the traditional tests
include the Benton visual retention test, Digit symbol, Digit span, Pursuit aiming, and
Pegboard.

Results : Computerized Addition was found to have the highest test-retest reliabili-
ty(0.90) of and followed by Finger tapping speed(nondominant hand, 0.89: dominant
hand, 0.85), Symbol digit(0.82), and Digit span(0.74). Only two traditional tests, Digit
symbol(0.86), and Pursuit aiming(0.72), showed test-retest reliability coefficient greater
than 0.70.

Conclusions : These results suggest that the computerized Additions, Symbol digit,
Finger tapping speed, and traditional Digit symbol are more satisfactory for our purposes.
These results may allow a reasonable selection of the most appropriate tests for periodical
evaluation of central nervous system of workers exposed to neurotoxic substances in
Korea.

Key Words : Neurobehavioral, Reliability
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Table 1. Distribution of study subjects by demographic characteristics

Characteristics College student Hospital worker Total
(n=85) (n=35) (n=120
Age(yrs.)
20~25 79(92.9%) 15(42.9%) 94(78.3%)
26~37 6(7.1) 20(57.1) 26(21.7)
Sex
Male 45(52.9) 23(65.7) 68(56.7)
Female 40(47.1) 12(34.3) 52(43.3)
Educational level(yrs.)

12 -(-) 7(20.0) 7(5.8)
13~14 15(17.6 10(28.6) 25(20.8)
15~16 34(40.0 16(45.7) 50(41.7)
16~17 18(21.2 -(-) 18(15.0)

18 18(21.2 2(5.7) 20(16.7)
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Table 2. Mean performance score and reliability coefficient of test and retest of computerized neurobe-

havioral tests

Parameters MeZiSi‘E <D MeRaertleiséD Difference % '
Simple reaction time

Reaction time(msec)™* 256+32 267+31 +11 4.3 0.78**

SD(msec)** 51+20 57+21 +6 11.8 0.46**
Additions

Reaction time(msec) 2.802+561 2.844+569 +42 1.5 0.90**

SD(msec) 626+ 266 610+245 -16 2.6 0.61**

No. of error 3.22+3.29 2.61+2.07 -0.6 18.6 0.31**
Symbol digit

Reaction time(msec)** 2,106+230 2.027+193 -79 3.8 0.82**

SD(msec)** 670+327 581+184 -89 1.3 0.38**

No. of error 1.12+1.14 0.86+1.04 -0.26 23.2 0.15
Digit span

Length of digit™* 9.93+1.37 10.20+1.48 +0.27 2.7 0.74**

No. of error 4.04+2.1 3.98+1.9 -0.06 1.5 0.1
Finger tapping speed(No./10 sec)

Dominant hand 72.0+8.6 72.849.5 +0.8 1.1 0.85**

Reaction time 139+16 13717 -2 1.4

Nondominant hand 64.3+8.9 63.84+9.3 -0.5 0.0 0.89**

Reaction time 15621 157+22 +1 0.6

Difference=score of retest-score of test, %=difference x100/score of test.

*p<0.05, **p<0.01., "Test-retest reliability coefficient.
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Table 3. Mean performance score and reliability coefficient of test and retest of traditional neurobeha-

vioral tests

Parameters MleC;SJ_t D MeR:rEeiStSD Difference % '
Benton visual
Retention test 9.46+0.91 9.60+0.77 +0.14 1.5 0.64**
Digit symbol
No. of correct symbol™* 77.3+£9.2 80.0+9.6 +2.7 3.5 0.86**
Reaction time(msec) 1.181+147 1.143+154
Digit span
Forward* 12.0+1.8 12.4+1.8 +0.4 3.3 0.46™*
Backward** 10.5+2.6 11.6+2.4 +1.1 10.5 0.51**
Total** 22.5+3.8 24.2+3.4 +1.7 7.6 0.60**
Pursuit aiming
No. of correct dot 268.1+£36.1  272.9+36.2 +4.8 1.8 0.72**
No. of error 4.9+6.1 57+7.2 +0.8 16.3 0.55™*
Reaction time(msec) 449+66 440+64 -9 0.2
Pegboard
No. of pin 66.0t5.5 66.8+5.3 +0.8 1.2 0.64**
Reaction time(msec) 1.828+151 1.810+144 -18 1.0

Difference=score of retest-score of test, %=difference X
*p<0.05, **p<0.01.
"Test-retest reliability coefficient.
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