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Abstract

Aim : The current study sought to examine whether driving-related anxiety are independently associated with
cognitive function in community-dwelling older people.

Methods : Participants were 493 community-dwelling older drivers (330 men, 163 women, age : 70.8%£4.5) .
Participants completed a driving-related self-report questionnaire, including the question “Do you have driving-related
anxiety while driving in familiar environments?”, and five cognitive assessments including the Mini-Mental State
Examination (MMSE) , the Logical Memory I and II (WMS-R LM-1 , LM-1I ) subtests of the Wechsler Memory
Scale-Revised; and the Trail Making Test A and B (TMT-A, TMT-B) . Participants were identified as having
cognitive impairment if MMSE < 27, WMS-R LM-1I < 3.2 (< 15 SD) or TMT-B > 180 s, respectively.

Results : Participants with driving-related anxiety had poorer MMSE, WMS-R LM-1I and TMT-B scores compared
with participants without driving-related anxiety (P < 0.05 for all comparisons) .WMS-R LM-1I and TMT-B
impairment had significantly higher adjusted odds ratios (ORs) for driving-related anxiety (WMS-R LM-1I , adjusted
OR : 482, 95% confidence interval [CI] : 1.47-15.8; TMT-B, adjusted OR: 4.84, 95% CI : 1.44-16.2, P < 0.05 for both)
compared with the non-impaired group.

Conclusions : Our findings suggested that driving-related anxiety were significantly associated with cognitive
impairment, and cognitive impairment were significantly associated with driving-related anxiety in community-
dwelling older drivers.
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7,963 living in Nakagawa Study participants (age: 65-99)

1,778 participants excluded

-Publicly certified with long-

6,185 subjects
sent letter.

term care
+Hospitalized

+Death

326 participants excluded
because of data unavailability

1,073 subjects

*Moved away

- 23 self-report (for driving)

participated.
T

+ 97 covariates

=175 cognitive functions tests
+ 31 Mini-Mental State Examination
(MMSE) score < 23

747 subjects with data available in this study
(age: 65-93)
367 men, 380 women

254 participants excluded

Non-drivers and current non-drivers

Current drivers
n =493
330 men, 163 women

37 men, 217 women

Driving-related anxiety
n =27 (6%)
19 men, 8 women

Fig 1. Subjects flow chart.

Table 1. Physical parameters, physical history and cognitive status
based on driving-related anxiety.

control anxious
Variables n=466 n=27
Physical parameters, mean+SD
Sex, M/F 311/155 19/8
Age, yrs 70.7 = 4.6 71.9+4.0
Height, cm 159.3 £7.7 1584 +7.6
Weight, kg 60.0 =9.7 59.4+92
BMLI, kg/m? 23.6 £3.0 23.6£23
Education, yrs 123£25 120£27
GDS, score 23+23 3.3 +2.4%F
Physical histories, n (%)
Hypertension 279 (60) 19(70)
Stroke 15(3) 0(0)
Cerebral vascular disease 45(10) 6(22)*
Diabetes mellitus 61(13) 4(15)
Hyperlipemia 97(21) 519

Physical parameters: *P < 0.05, unpaired t-test; TP < 0.05,

data adjusted for age and sex in an%lysis of covariance (ANCOVA) .
Physical histories: *P < 0.05, in X" test.

BMI: Body Mass Index. GDS: Geriatric Depression Scale.
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No driving-related anxiety
n =466 (94%)
311 men, 155 women

Table 2. Cognitive functions based on driving-related anxiety groups.

. control anxious crude adjust-
Variables n=466 n=27 ed
MMSE, score 286+ 14 278 £ 1.5 005 .016
WMS-R LM-I, score 10.1 = 3.6 94 +42 340 570
WMS-R LM-II, score 8.7x35 6.9 £ 3.7 012 .039
TMT-A, sec 89.2 £264 101.0 £345 .028 .165
TMT-B, sec 116.7 +£39.3  147.6 = 73.1 .038  .002
Mean = SD

Crude: unpaired t-test.

Adjusted: analysis of covariance (ANCOVA), data adjusted for age,
sex, GDS and Cerebral vascular disease.

MMSE: Mini-Mental State Examination.

WMS-R LM: Wechsler Memory Scale-Revised Logical Memory.
TMT: Trail Making Test.
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Table3. Physical parameters based on cognitive functions groups.

MMSE WMS-R LM-II TMT-B
control impairment control impairment control impairment

Variables n=443 n=50 n=473 n=20 n=455 n=38

Physical parameters

Age, yrs 70.5 £ 4.5 72.8 £ 4.7 ** 70.8 £ 4.5 712 £ 47 70.4 £ 43 75.0 £ 52 **
Height, cm 159.1 = 7.8 160.5 = 7.0 159.1 = 7.7 161.0 = 8.2 1592 = 78  159.1 %= 6.1
Weight, kg 59.8 £ 9.8 61.4 = 8.8 599 £ 9.6 61.7 £ 114 59.8 £ 9.7 612 = 9.8
BMI, kg/m’ 235 = 3.0 238 = 2.6 236 = 3.0 237 £ 33 235 £ 3.0 24.1 = 32
Education, yrs 124 = 24 11.5 = 2.7 *% 122 = 25 129 = 26 124 = 24 10.6 = 2.8 **I
GDS, score 23 £ 23 28 = 23 23 =23 27 = 24 22 = 23 3.6 £ 2.7 **;
Physical histories, n (%)

Sex, Female (%) 155(35) 8(16) ** 160(34) 3(15) 155(34) 8(21)

Stroke 14(3) 1(2) 15(3) 0(0) 13(3) 2(5)

Cerebral vascular disease 43(10) 8(16) 50(11) 1(5) 44(10) 7(18)
Hypertension 264 (60) 34(68) 287(61) 11(55) 271 (60) 27(71)
Diabetes mellitus 56(13) 9(18) 62(13) 3(15) 60(13) 5(13)
Hyperlipemia 93(21) 9(18) 100(21) 2(10) 88(19) 14(37) *
Mean % SD.

Physical parameters: *P < 0.05, **P < 0.01, unpaired t-test; TP < 0.05, P < 0.01, data adjusted for age and sex on analysis of covariance (ANCOVA).

Physical histories: *P < 0.05, **P <0.01, in X" test.
BMI: Body Mass Index. GDS: Geriatric Depression Scale.
MMSE: Mini-Mental State Examination.

WMS-R LM: Wechsler Memory Scale—Revised Logical Memory. TMT: Trail Making Test.
MMSE impairment: score <27. WMS-R LM-II impairment: score < 3.2 (< 1.5 SD). TMT-B impairment: score > 180 s.

Table4. Logistic regression analysis for driving-related anxiety on
cognitive impairment.

Variables crude adjusted

OR (95%CI)
MMSE 2.74 (1.05-7.15)* 2.49(0.92-6.76)
WMS-R LM 11 4.89(1.51-15.8)** 4.82(1.47-15.8)**
TMT-B 3.87(1.46-10.3)** 4.84(1.44-16.2)*

OR: odds ratio. 95% CI: 95% confidence interval.
*P < 0.05, **P < 0.01.

MMSE: Mini-Mental State Examination.

WMS-R LM: Wechsler Memory Scale-Revised Logical Memory.
TMT: Trail Making Test.

GDS: Geriatric Depression Scale.

In adjusted models:

MMSE adjusted for age, sex and education.

WMS-R LM-II adjusted for age and sex.

TMT-B adjusted for age, sex, education, GDS and hyperlipemia.

MMSE impairment: score < 27.
WMS-R LM-II impairment: score < 3.2 (< 1.5 SD).
TMT-B impairment: score > 180 s.
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