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Background: There are few studies about driving and dementia in Korea. The purpose of this study is to
investigate the real condition of automobile driving in patients with dementia and the characteristics of
those who continue to drive after diagnosis of dementia. Methods: A total of 4,377 patients including
3,792 with Alzheimer’s disease and 585 with vascular dementia were recruited from multiple nationwide
hospitals. Clinical evaluations and neuropsychological tests were done in them according to the protocol
of the Clinical Research Center for Dementia of South Korea study. Caregivers replied which patients
drove an automobile, gave up driving, or has never driven. The same evaluations of them were followed
after one year. Results: There were 272 (6.2%) drivers, 321 (7.3%) ex-drivers, and 3,784 (86.5%) non-
drivers with dementia. Drivers with dementia were younger and had higher Korean Mini-Mental State Ex-
amination (K-MMSE) (21.5+4.3 vs 19.8+5.1 vs 17.4+5.2, p<0.001) and lower Clinical Dementia Rat-
ing scale-Sum of Boxes (CDR-SB) scores (4.08+2.15 vs 5.80+3.41 vs 5.83+3.39, p<0.001) com-
pared with ex-drivers and non-drivers with dementia. The drivers and ex-drivers with dementia had high-
er educational level and a higher proportion of male compared with non-drivers with dementia (77.6% vs
80.1% vs 23.3%, p<0.001). About 54.6% of the drivers with dementia continued to drive at one year af-
ter diagnosis of dementia. They had higher K-MMSE (23.2+ 3.6 vs 20.8+4.5, p=0.003) and lower
CDR-SB scores (3.30+1.47 vs 4.40+1.85, p=0.001) at baseline compared with those who quitted
driving after baseline. Conclusions: Male patients who were relatively young and had high educational
level and mild dementia had a tendency to drive an automobile at that time of diagnosis of dementia.
About half of them continued to drive after diagnosis of dementia.
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Driving and dementia
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Table 1. Demographic and clinical characteristics of the subjects

Drivers with  Ex-drivers with ~ Non-drivers

dementia dementia  withdementia ~ p

(n=272) (n=321) (n=3,784)
Age (year) 67.8(8.3)"* 708 (8.3)** 754 (72% <0001
Male, n (%) 1(77.6) 257 (80.1 882(233) <0.001
Education (year) 114 (52)* 1.7 @47)* 5@7% <0001
Living alone 64 (23.8%) 60 (18.8%) 1701 (45.0%) <0.001
K-MMSE 215@43%F  198G1*  174(52™ <0001
CDR-SB 408 (2.15)** 80 (341 583 (339F <0001
HIS 1.8(2.0)"* 7 (26)* 7 (2.8)* <0.001
GDS-15 58 (4.0)* 844 145 <0001
Barthel Index 196 (1.3)* 183 (33)* 183 36) <0.001
S-IADL 140 (8.3)** 19.7 (10.8)* 201 (11.0F <0001
Vasculardementia,n (%)  19(7.0) 42(13.1) 524(13.8) 0.006

*p<0.001 vs non-drivers with dementia; Tp < 0.001 vs ex-drivers with dementia;
*p<0.001 vs drivers with dementia.

Values are given as either mean (standard deviation) or number (%).

K-MMSE, Korean Mini-Mental State Examination; CDR-SB, Clinical Dementia Rating
Scale-Sum of Boxes; HIS, Hachinski Ischemic Scale; GDS-15, 15-item version of the
Geriatric Depression Scale; S-IADL, Seoul Instrumental Activities of Daily Living.
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Table 2. Comparison of z-scores of the neuropsychological tests among
drivers, ex-drivers, and non-drivers with dementia

Drivers with ~ Ex-drivers with - Non-drivers

dementia dementia  withdementia  p

(n=272) (n=321) (n=3,784)
Forward digit span 021 (17% 046 (122 -051 (1.24)* 0.001
Backward digit span -073(142% 124 (1.74¢  -128(155*% <0001
Immediate recall of SVLT 188 (1.16)*"  -2.20 (1.30)** -157(1.27)** <0001
Delayed recall of SVLT 31(1.08)"F 262 (141" -1.99(1.36)"* <0001
Recognition of SVLT =209 (150 -2.09(1.38)* -174(144)"* <0001
Copy of ROCF -249 (4.59) 73 92 (5.24y"* 247 (312" <0001
Immediate recall of ROCF  -1.78 (1.00)*" -2.11(0.99)** -157(091)** <0.001
Delayed recall of ROCF ~ -1.94 (0.92)* —2 09 085" -1.71(082)%* <0001
Recognition of ROCF -176 (2221 230264+ -1.82(2.03) 0.001
Boston Naming Test -121(168)* 200218  -1.84(1.70%  <0.001
Animal fluency -1.70 (1.13)F 20121% -1.86(1.08)"  <0.001
Phonemic fluency -1.12(0. 98)*‘+ -138(1.07)F  -1.31(0.94)* 0.005
Correct color reading of 247 (1.77)" -2.86 (1.71)** -2.00 (1.56)"* < 0.001

CWsT

*p<0.05 vs non-drivers with dementia; p < 0.05 vs ex-drivers with dementia;
*9<0.05 vs drivers with dementia.

Values are given as mean (standard deviation).

SVLT, Seoul Verbal Learning Test; ROCF, Rey Osterrieth Complex figure; CWST, Color-
Word Stroop test.
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Table 3. Comparison of demographic and clinical characteristics be-
tween patients who continued driving and those who stopped driving
at one year after diagnosis of dementia

Zs] - oIXIS - 4 2l 82

Table 4. Comparison of z-scores of the neuropsychological tests be-
tween patients who continued driving and those who stopped driving
at one year after diagnosis of dementia

Patients who Patients who
continued driving stopped driving p

N 59 (54.6) 49 (454)

Age (year) 65.7 (8.7) 674(73) 026
Male, n (%) 51(864) 36 (73.5) 0.09
Education (year) 12.7 (44) 11.0(56) 0.09
Living alone 11(18.6) 12 (24.5) 049
K-MMSE 232(36) 208 (4.5) 0.003
CDR-SB 330(147) 440 (1.85) 0.001
HIS 15(14) 18(23) 042
GDS-15 56(39) 56(4.1) 096
Barthel Index 199(03) 19.8(0.5) 0.22
S-IADL 13.0(7.9) 149(7.8) 0.21
Vascular dementia, n (%) 5 (8.5%) 4(8.2%) 095

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

K-MMSE, Korean Mini-Mental State Examination; CDR-SB, Clinical Dementia Rating
Scale-Sum of Boxes; HIS, Hachinski Ischemic Scale; GDS-15, 15-item version of the
Geriatric Depression Scale; S-IADL, Seoul Instrumental Activities of Daily Living.
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Patients who Patients who
continued driving  stopped driving p
(n=59) (n=49)

Forward digit span -022(1.11) -0.52(1.21) 020
Backward digit span -047 (1.65) -0.99 (1.40) 009
Immediate recall of SVLT -1.84(1.22) -2.18(1.26) 0.17
Delayed recall of SVLT -2.55(0.97) -2.31(0.88) 0.20
Recognition of SVLT 0(1.50) -244(147) 0.24
Copy of ROCF -1.52(2.95) -2.26 (4.62) 032
Immediate recall of ROCF -1.77 (1.07) -1.94 (0.96) 040
Delayed recall of ROCF -191(1.10) -2.02(0.81) 054
Recognition of ROCF -1.26(1.90) -2.02(1.80) 0.04
Boston Naming Test -098 (1.67) -1.34(1.65) 030
Animal fluency -1.50(1.04) -1.73(1.00) 0.26
Phonemic fluency -0.95 (0.99) -1.15(0.91) 031

Correct color reading of CWST 6(1.84) -2.71(1.63) 0.13

Values are given as mean (standard deviation).
SVLT, Seoul Verbal Learning Test; ROCF, Rey Osterrieth Complex figure; CWST, Color-
Word Stroop test.
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