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skl wo] SHA A IO F A3 &
2 Qlal w=do el A& AstA7] i (Edwards et
al., 2009) 7FA9l& 98, EF9] Ay A W
5= A7 3l t}(Connell, Harmon, Janevic, &
Kostyniuk, 2013). &8& 2E3teh= 294 o]
(community mobility) & 2R ZHofd] Q3 4
@2 48852 (Instrumental Activity of daily
living; IADL) o] 22| SAR= A8 Hoke] F2
AE7Fo |tk (Dickerson, Reistetter, Davis, & Monahan,
2011).
A e As A Pl AR
-] = Q0% Ry At
2} 43t EHAEA (Lee & Lee, 2014) 1811
w3hE QIS 7], AAA, IR A, AE] A ]l
atojol gttt (Classen, Auten, &
Yarney, 2014, Gaines, Burke, Marx, Wagner, &
Parrish, 2011; Liddle, Reaston, Pachana, Mitchell,
& Gustafsson, 2014; Unsworth, Wells, Browning,
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7h AFLE Y S g =3
(Marottoli et al., 2007). T3+ Q1% 7|5 A 5l= A
o] S7ke} Ao] Qlom A F3hsE, FH A
719tell s Fo AT
Zhel AdstA REgstEs g
Ball, 2013). 181 A)#] 292 174 53 534
Qlor 3 79 F

g T 2HTEHE xS AoRE B
1 9t} (Marottoli et al., 2007; Stav, Justiss,
McCarthy, Mann, & Lanford, 2008). Z1&]1 <%
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= A A% A UK, T

RMSEA (Root Mean Square Error of
Approximation) 7} Qo™ 7Hd REo] 285 Anpt
Hgek=Al UEhiE Ageltt. pgkol 0.058 = v
oJu]7} 913l RMSEA+= 0.05 ©]8td uf A Ert &
ol ¢ust REl®E Hrhethth(Browne & Cudeck,
1993). Z A= A4=oi= NFI(Normal Fit Index)
¢} CFI(Comparative Fit Index), TLI(Tuker—Lewis
Index) 7} &3t 1R 0] SR (null model) 7}
Hlw Al ARErE 8A1E Frkshe Aol B

0.90xt}t & v A7} Eohal Eoh(Kline, 2005).

gl

= KN

- o=
o oA A AL The gov 7}
oPFo = AkEste] & 1229031t (Kline, 2005).
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Figure 1. The Hypothetical Path Model for Self—reported Driving Abilities

@A) 283)#) 2018 A26d A4z 59



Table 1. General Characteristics of the Participants

(N=122)

Characteristics N (%) M=SD
Gender Male 102 (83.6)
Female 20 (16.4)
Age 65~69 47 (38.5)
(yr) 70~74 47 (38.5) 71.26+4.34
75 or older 28 (23.0)
Years of education (yr) 5 (4.1)
5 4.1
12 30 (24.6)
16 or higher 82 (67.2)
Region of residence Seoul 15 (12.3)
Gyeonggi 107 (87.7)
Table 2. Driving Characteristics of Participants (N=122)
Characteristics N (%) M=£SD
Purpose of driving Commuting 10 (8.2)
Business 3 (2.5)
Personal (shopping etc.) 101(82.8)
Leisure (weekends, holiday etc.) 5 (4.1)
Etc. 3 (2.5
Pe.riod of. holding 39974778
a driver's license (yr)
Driving experience (yr) 29.48£8.88
Weekly driving frequency Less than 1 day 17(13.9)
2 -3 days 48(39.3)
4 -5 days 31(25.4) 2.4610.98
6 -7 days
(almost every day) 26(21.3)
Daily driving time (hr) 1.39+1.29

MMSE—-K%= Folstein, Folstein?} McHugh (1975) ] = W3]l 74

A2kl KwonZ Park (1989) ¢l €]3)] sl=rgko & Wl (Choi, 2011).

4l 33k It (Folstein et al.,, 1975). FAA-AIZARE

$ 07 o) A8 7Fow b 9t

A F 5= 0.880]M HAARRE AlE] %= 0.990]31 3) AlOFAl(vision disk)
Aok (vision disk, 6015, American educational
2) SHHAM ANEH products) = 23 x 22 x 1 inches®] 7|7-& Alokset FH
A AN A AAEEER SufellA] 3 Aok HAstal W5o] 7hssith(Amazon, 2017)

07 A5 9) 9 (Choi, 2014) 19644 7= 9) (Figure 2). %¥=2] ro}= &alsto] Aloh%)co_% A2-5)
1

o}, 3 Aol A= ML AMaEll o okl B WA o FYoA= o7l
AlEe ST T e $E8AE sk A2 e R sk
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4) LQlgHHy MEE HZFOfX[4—4(Hearning
Handicap Index for Screening Presbycusis—4;
HHISP—4)

HHISP—4+= Hong(2003)0] =Q1°] Z}7gelA] 4
(the Hearing Handicap Inventory for the Elderly;
HHIE)E 7IRte R 45¢ ARAE /st Zlojg
(Ventry & Weinstein, 1982). 447 5255 4
o7t 2 A& Avlah F3 0-16712] HelelA 47
o} (Y 715 ANz Qs 8ol = AL
7 MetE R Wgolgs FYER ¥rgste] ARgst
Art.

5) W2 AS 22 27| AAHrapid pace walk test)

Rapid pace walk test= kA28, A48, 38 7Fs
W9, 1Y, 5] ARTAE Wrkehe Bl
U}(Staplin, Gish, & Wagner, 2003; Stav et al.,
2008). 9z o] AlRto] 28% 75 249 A8t
o} sk F-do] Qrkal 13 (Jung et al, 2015)
2 AFeME BiFolgs RS EA SR gtk

6) 24=HA

22 o4 Al (electronic hand dynamometer,
KS— 301, Lavisen, KOREA) = £02 543 A+ 2
& =43h= E7o]tH(Shin, 2014). 13]9] A5 & %
o] ote-& 747} At & S5k 7158 & =9 o

T o e oEEo R ARSIt

I V)

7) &S AX7|sBAHManual Function Test: MFT)

AT HES A7 s AAHManual Function

Test: MFT)9] 819132 7Alo]n] A e 5522 H7)et

t}(Miyamoto, Kondo, Suzukamo, Michimata, & Izumi,

2009). T 4-165 07 2 AFolM H&53 $59

BA7Ns s et T4 324 wH o R ALtk
H

o wT =
ARl WOl S AR E R EHEEsith

8) Z HE7| AAt B(Trail Making Test B; TMT B)

7 W=7] ZAAF B(Trail Making Test B; TMT B) &
AR wjA]Eofgle A 24 22 d A4S 7hsdt
W] A MOR Qe sh= FAtelr st A7 AlERd
AHCERAD-K) 9] 81§ &= ZAlelth(Lee et al, 2002).
T QAR Aggeiglon st QIAEge R
=S W82 Gaudino, Geisler, & Squires, 1995)
3 WrolEs A Adew ARSIt

9) =Y L0l 28 AT - SH=EHShort form Geriatric
Depression Scale - Korean version; S—GDS - K)
=58 w9l 98 H % - sk (Short form Geriatric
Depression Scale—Korean version; S—GDS—K) &
Cho 5(1999)¢] Werst 1570 #a+-& A8ttt A
7b T E o] =2 AoE s sskal T

158 & 84 ol Hae f2d AR Fdh

O

S AYE A ET (Korean Safe Driving Behavior
Measure; K—SDBM) & A2} Qe oJs)] 7€
S e 36709 wato® ARSIt FHE 30 Bt
ASE Ao ofHEE AnE ST Yl Ak
detato] ‘- ol Hek (17]) ~ ‘ofHA & (473) 9] 4
A YAE == FHettt(eong, 2013). 57t =&
T5 ARG 5 Ye = AshE A0R Ak
AAF T8 WA YA % Al Cronbach’s @ + 97019
FA=AZAE g == 7501300
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4 MEEH AR I Sl et b me] 15 7
A9 AMOS 22.0% A3t B3k},

2
PAle) Qi B4R SRS MR W Vg
FAE ARG, Anka] 54 9 SAEA AR
1 A oxiE AP g S uE A m. o+ g1
H 7o 458 Aetas SHEE A% L =
o Qu) 2 EAHEA (one way ANOVA) I18]1 AFEHE
& 59 7% (Dunnett test)& AAISIATE Ap7hR 312 1. YHIE EMT} AP TA 2P S
SATH G F= QA2 HIERA Ul 7]EEA
I S8 A9 SRR Pearson AR A B3} A7 £ AR wlne 4
& AHESHT BAEAS S SPSS 2L0& ARSI 5 s gge) A9 2nm Wb 20 A
Table 3. Self—reported Diving Abilities Based on General Characteristics (N=122)
L. Self—reported driving abilities
Characteristics N (%) (V1 SD) tF §2)
Gender Male 102 (83.6) 127.08+£14.99 2.42 .02
Female 20 (16.4) 113.60£24.06
Age 65~69 47 (38.5) 127.38%£16.30 1.86 .16
(yr) 70~74 47 (38.5) 125.531+18.96
75 or older 28 (23.0) 119.54%+15.95
Years of 6 5 (4.1) 130.20%=14.99 78 o
education 9 5 (4.1) 115.40+17.62
(yr) 12 30 (24.6) 126.73+15.45
16 or higher 82 (67.2) 124.44+18.25
Area of Seoul 15 (12.3) 120.93£21.12 -.93 .35
residence Gyeonggi 107 (87.7) 125.42%16.89
Table 4. Self-reported Driving Abilities Based on Driving Characteristics (N=122)
. Self—reported driving abilities
Characteristics N (%) EESD) v D
Purpose of Commuting 10 (8.2) 132.90£13.57 2.12 .080
driving Business 3 (2.5) 132.33£20.21
Personal 101(82.8) 124.29+17.35
(shopping etc. )
Leisure
+
(weekends, holiday etc.) 5 4. 129.60=12.58
Etc. 3 (2.5) 102.33%£23.03
Weekly Less than 1 day 17(13.9) 115.59£20.32 .001
driving 2 -3 days 48(39.3) 122.79+18.33
frequency 4-5 days 31(25.4) 125.81+16.69
67 days 26(21.3) 133.65% 9.53

(almost every day)
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Table 5. Post Hoc Analysis of Self-reported Driving Abilities According Weekly Driving Frequency

Weekly driving frequency Mean difference Std. error D

6 -7 days 4 -5 days 7.85 3.53 .168
2 -3 days 10.86" 3.24 .008

Less than 1 day 18.07" 5.27 .015

4 -5 days 2 -3 days 3.01 4.00 971
Less than 1 day 10.22 5.77 404

2 -3 days Less than 1 day 7.20 5.59 733

*p<05

Table 6. Correlation Between Driving Characteristics and Self—reported Driving Abilities

(N=122)

Period of holding

Self—reported

Driving experience Daily driving time

a driver's license

driving abilities

Period of holding

. . 1
a driver's license (yr)
Driving experience (yr) 78" 1
Daily driving time (hr) —-.06 .03 1
1f—
Self—reported 06 40" 03 1

driving abilities (score)

“p<ol

7t wob EAA R Fov]g
(Table 3).

Apol7k A3 (p<.05)

A ME AR A EH5 Y AFE vl 4, HpS0| ALY M
A} A 5Ae] mE AR E fog Afol= ¢lltt
(p>.05) (Table 4). —r7} AL SIS AT The-o ZAHMIE71o] ARTAS BAs Aoy
A e d AEE SR BANE RIS oo e e qt AT 324 We
ArHpOB). At AT AR 6-TAZ 1L o1 yose) warn we A3 49e 5 glone »

W I8 2~39e] vlsf SAF SR fFov]E Aol
Bl H(Table 5).

SAEAI AR A A TH Y AAAAE A
3t Ayh= ool PtH(Table 6). &7 WS
NHr=78) 3 =& AAdHE HIOo 2
58 WHAEIH(=.26), X4 (r=.40) 3}
A

1=
+4

Mol Algletar AR S eIt Table 8).
o= A weElAul o oA Hol7F BAS A A 5]
Ak 23k

% H]—E*g].lji x]

=y
J/]_ H;G)\Ldr_q E%ﬂi gjl-a ([_ 32)4._ X%XJALJ,L— H
% th(Table8).
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Table 7. Descriptive Statistics of Variables (N=122)

No. of items MZESD Minimum Maximum
MMSE—K (score) 30 28.09%+ 1.39 24.0 30.0
Visual acuity (score) 1 0.86= 0.19 0.4 1.2
Visual field(®) 1 175.51%£10.64 141.0 197.0
Decreased hearing (score) 4 0.79= 2.11 0.0 12.0
Upper—limb exercise (score) 4 32.00£ 0.00 32.0 32.0
Grip strength(kg) 1 35.80f 8.28 15.10 53.0
Walking speed decrease (sec) 1 5.53%* 0.97 3.6 9.2
Cognitive processing delays(sec) 1 17717+ 76.24 49.0 300.0
Depression (score) 15 2.13* 2.03 0.0 10.0
Self—reported driving abilities (score) 36 124.87+17.43 58.0 144.0

MMSE—-K: Mini—Mental State Examination—Korean

Table 8. Inter—correlations of Variables (N=122)
Visual Decreased Cri Walking  Cognitive Self—repor
Age . Visual field . P speed  processing Depression ted driving
acuity hearing  strength e
decrease delays abilities
Age 1.00
Visual = og 100
acuity
Visual field —.17 32" 1.00
Decreased 1o _ g 06 1.00
hearing
Grip . .
-.22 .19 .10 -.02 1.00
strength
Walking
speed .20° -.19" -.13 .15 -.25" 1.00
decrease
Cognitive
processing 197 -.33" -.03 11 -.05 .16 1.00
delays
Depression .19 —.24 .02 13 -.22" 24 23" 1.00
Self—repor
ted driving —.12 .15 .01 -.31" 32" -.18 .02 - 41" 1.00
abilities

*p<05, *p<ol

5. 7td Eo| Metr g BYEE Adhs 2] 01]’\1 AR E} A AALS]
AT =919 AR A s E 9FE = 298

AT A= Az, A7l aA SALEe] ogke = AEEIT pit(91D)°] .05@— Z¥3hH, TLI(1.202),
= 7} 9ol 2= A Gol31H] S} Lhe 120 A] NFI(.949), CFI(1.000)7} &5 .900]”¢°]aL RMSEA
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(.000) = 0.10]8t= 7R 3do] &4 Afgef 2 F3kst
= 7107 Yt Browne & Cudeck, 1993; Kline,
2005) (Table 9).

{wal

6. 32

o

7P Az rdeA 2 7HE 3} (model trimming)

= A3 & (Moon, 2015) 7Hd Bee] A= A=

sk HF R o9t St (Figure 3). HE R A
© 7 2918 SAsh= W T 7P Agst HEE 2l
B SR ARSI o1 M=) AlFEA] o] W g
L5 oA eyl AR AlEeith 4 E Y
i EAACE o3t AR AdoR FHsY o
Fou|slA] o}t ARAGFIT ALEE o] 53 et
Qe ARE AMow FTAEITH

AREA oM ARAGE A2 -2 (-.36) 3}

Table 9. Test of Model Fit

L2159 avkE ARy -2 (4=-.36, p=.001), I
H7HE (p=-.27, p=.001), ¥ (p=.24, p=.005)°]
A7ER 32 S5 el vl AE A s B Rl
S UEbdth Uol(B=—.14, p=.014)= $-&3} o}
& vifaElo] A7) 2 EE ol f-oluldt 1 E vt
5 7K e Zo® veRdth 28 A A A
(8=.20, p=.027) % o} (g=-.19, p=.036)°l 7|
= AAEE BF frefnetAl vebst

Chi—square test Model fit
12D df TLI NFI CFI RMSEA
4.009(.911) 9.000 1.202 .949 1.000 .000

CFI: Comparative Fit Index, NFI: Normed Fix Index, RMSEA: Root Mean Square Error Approximation, TLI:

Tuker—Lewis Index

« Visual field

. -18.w Decreased hearing

Self-reported

Age

driving abilities

Cognitive processing |, .-
delays

_ 36

Depression

i -.19°

Grip strength

Figure 3. The Final Path Model for Self-reported Driving Abilities
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Table 10. Path Coefficients of the Self—reported Diving Abilities Model

Path Standardized SE. CR
coefficient  (Standard Error) (Critical Ratio)
Depression — Age .185 .042 2.075
Decreased hearing — Age .158 .044 1.755
Cognitive processing delays < Age .149 1.565 1.676
Cognitive processing delays < Depression .200 3.340 2.243"
Visual field — Age -.172 220 -1.924
Grip strength — Age —.182 .169 —2.053"
Grip strength — Depression -.190 .361 -2.142"
Self-reported driving abilities <« Decreased hearing -.274 625 -3.593"
Self-reported driving abilities < OtV 143 018 1.823
processing delays
Self—reported driving abilities <« Depression —.357 .682 —4.458""
Self—reported driving abilities < Visual field .014 124 .183
Self—reported driving abilities <«  Grip strength .238 .164 3.042™
"p<05, “p<O1, T p<o0l
Table 11. Direct, Indirect and Total Effect of Variables
Age Vi.sual Decregsed p(;;)ireust;:g Depression Grip
field hearing strength
delays
Visual field Direct effect —.17
Indirect effect
Total effect —.17
Decreased Direct effect .16
hearing Indirect effect
Total effect .16
Cognitive Direct effect .15 .20
processing  Indirect effect .04
delays Total effect  .19° 20
Depression Direct effect 197
Indirect effect
Total effect 197
Grip strength  Direct effect —.18" -.19"
Indirect effect —.04"
Total effect —.22° -.19°
Self—reported Direct effect .01 =27 14 -.36™" 24"
driving abilities Indirect effect —.14" -.02°
Total effect —.14 .01 =27 14 =37 24

"p<O5, “p<Ol, " p<o0l
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Abstract

Path Analysis of the Self-Reported Driving Abilities of Elderly Drivers

Lee, Yu-Na*, Ph.D., O.T., Yoo, Eun-Young**, Ph.D., O.T., Jung, Min-Ye**, Ph.D., O.T.,
Kim, Jong-Bae**, Ph.D., Kim, Jung-Ran**, Ph.D., O.T., Lee, Jae-Shin***, Ph.D., O.T.
“Dept, of Occupational Therapy. Kyungbok University, Professor
“Dept. of Occupational Therapy, College of Health Science, Yonsei University, Professor

ook

Dept, of Occupational Therapy, Konyang University, Professor

Objective : This study aims to identify the self—reported driving abilities of elderly drivers and their correlations to
the demographic factors that influence them, and to verify the adequacy of the hypothetical model, constructed
based on vision, auditory, cognition, motor, and psychological factors, in order to present a path model on the
self—reported driving abilities of elderly drivers.

Methods : The participants in this study were 122 elderly drivers aged 65 years or older residing in the community.
This study evaluated the following factors of the participants: Vision and hearing, motor ability, cognitive ability,
depression, self-reported driving abilities.

Results : The results of this study are as follows. In the case of men, the self-reported driving ability score was
higher than for women, and those driving 6—7 days per week had higher scores than those driving 3 days or less.
The period of holding a driver's license and driving experience positively correlated with self-reported driving
abilities. The final model of factors influencing the self-reported driving abilities of elderly drivers had a p value
(.911) exceeding .05; TLI (1.202), NFI (.949), and CFI (1.000) of over .90; and RMSEA (.000) of lower than 0.1,
indicating that the hypothesis model fit the data well. First, the directly influential factors on the self-reported
driving abilities of elderly drivers were depression, decreased hearing, and grip strength. Second, age was found
to have a direct influence on depression and grip strength; moreover, depression and grip strength as a mediator
indirectly influenced their self—reported driving abilities. Third, depression was found to have a direct influence on
their delayed cognitive processing and grip strength.

Conclusion : The significance of this study is in the identification of direct and indirect factors influencing the
self-reported driving abilities of elderly drivers in regional communities, and in the verification of multi-
dimensional effects of diverse factors influencing such abilities.

Key words : Elderly drivers, Vision, Depression, Motor ability, Cognitive ability, Self-reported driving abilities,
Hearing
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