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ABSTRACT

Background and Purpose: Mild cognitive impairment (MCI) has traditionally been assessed
using questionnaire-based instrumental activities of daily living. Technology-activities of daily
living, utilizes the latest information and communication technologies such as computers,
kiosks, and the Internet, is attracting attention as a more sensitive assessment method. To
demonstrates the discriminative power of the virtual kiosk test in the screening of MCL.
Methods: We developed a ‘virtual kiosk test’ were asked to order a hamburger set in

an immersive virtual environment. These tests were obtained converted into two hand
movement features, time to completion and number of errors. We recruited healthy controls
and MCI patients, all subjects performed both neuropsychological tests and a virtual kiosk
test in random order.

Results: Nine healthy controls (5 males; average age is 67.00+13.70 years) and 8 MCI patients
(4 males; average age is 70.88+7.99 years) were participated in this study. MCI patients
showed significantly slower hand movement speed (p=0.014) than healthy controls, Digit
Symbol Coding test and hand movement speed showed a positive correlation (=0.65,
p=0.01). The virtual kiosk test differentiated MCI patients from healthy controls with 84.72%
accuracy, 88.89% sensitivity, and 82.22% specificity.
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Conclusions: It was confirmed that the virtual kiosk test can be used as a screening test for
MCI patients, and additional research will be needed for clinical usefulness.
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Fig. 2. Six sequential steps in the virtual kiosk test between ‘Start’ and ‘End’ screens.
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Table 1. Basic demographic characteristics and neuropsychological test results

Characteristics Healthy controls MCI patients p-value
No. of subjects (male) 9 (5) 8 (4)

Age (yr) 67.00+14.53 70.88+8.54 0.81
Education level 12.56+4.69 8.75+6.86 0.18
SVLT-E: DR 0.14+0.80 -0.96+1.17 0.09
DSC 1.71+0.73 0.08+0.78 0.00
COWAT 0.16+0.55 -0.21+0.62 0.23
K-TMT 0.82+0.50 -0.57+1.52 0.00
K-CWST 0.54+0.92 -0.31£1.19 0.14
K-IADL 0.07+0.04 0.05+0.10 0.08

Values are presented as number (%) or mean + standard deviation.

SVLT-E: DR: Seoul Verbal Learning Test-Elderly’s Version: Delayed Recall, DSC: Digit Symbol Coding, COWAT:
Controlled Oral Word Association Test, K-TMT: Korean-Trail Making Test, K-CWST: Korean-Color Word Stroop Test,
K-IADL: Korean-Instrumental Activities of Daily Living.

Table 2. Differences in the virtual kiosk test results

Characteristics Healthy controls MCI patients p-value
Hand movement trajectory (m) 9.21+3.57 9.13+4.31 0.96
Hand movement speed (m/s) 0.19+0.03 0.14+0.03 0.01
Time to completion (s) 52.11+30.22 68.80+40.40 0.21
No. of errors 1.56+1.51 2.63+1.85 0.22

Values are presented as mean = standard deviation.
MCI: mild cognitive impairment.
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