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Abstract : A traffic fatality by young people marked average annual decrease of 4.5% since 2011. Meanwhile, a traffic fatality by senior
over 65 years old marked average annual increase of 7.9% for the last five years which means that the annual increase of traffic fatality by
senior will be a serious problem. This study started questioning that senior drivers over 65 years old did not retain the same causal factor
of fatal traffic accidents and thus extensively analyzed a risk of it by age group quantitatively, dividing the senior driver group into the
early, middle and latter stages. Depending on the aging level, the risk of traffic fatality showed a wide difference in seven different types
of traffic accidents generally, and happened to increase with latter and middle parts of the senior driver more than the early part. Therefore,
this study proposes four policy suggestions: 1) The senior driver need to be offered customized driving educations and the improvement
of road environment is also recommended. 2) Political assistance is needed to support and guide a safety related technology installation for
the new or existing car. 3) Renewal of driving license and an aptitude test(physical examination, cognitive test) for drivers over 75 years
old should take in a less than 3 years and an additional road test is needed as occasion demands. 4) Like the United States and Europe,
development and extension of customized treatment guidebook for medical teams who examine senior drivers is needed and establishment
of education and administration system that a supervisor of driving license renewal can impose safety restriction and American anonymity
reporting system is considered to institutionalize in the medium to longer term.
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Table 1. Traffic accident trend of the early, middle, and latter
parts of senior drivers for 2011—2015(Unit: persons)

The early part(65~69 years old)
Year
Case Fatality Injury
2011 7,594 264 11,309
2012 8,167 297 12,217
2013 8,987 300 13,535
2014 10,324 271 15,513
2015 11,527 319 17,319
The middle part(70~74 years old)
Year
Case Fatality Injury
2011 4,036 208 5,743
2012 4,630 228 6,679
2013 5,599 237 8,191
2014 6,186 243 8,950
2015 6,917 235 10,270
The latter part(over 75 years old)
Year
Case Fatality Injury
2011 1,966 133 2,762
2012 2,393 193 3,147
2013 3,004 200 4,008
2014 3,765 243 4,957
2015 4,619 261 6,198
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Fig. 1. The rate of change for the number of traffic accident,
fatality, and injury by senior age group in 2015 in comparison
with 2011(Unit: %).
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Fig. 2. The rate of change for the number of traffic accident,
fatality, and injury by senior age group in comparison with the
whole senior drivers(Unit: %).
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Table 2. Number of death in the early, middle, and latter parts
of senior drivers by region(Unit: persons)

Early part(65~69 years)
11| 12 | 13 | 14 | 15 | Avg. Sum
Gangwon 11 14 17 23 17 | 164 82
Gyeonggi 40 39 47 40 47 | 42.6 213
Gyeongnam 19 22 27 25 32 25 125
Gyeongbuk 29 39 32 21 25 | 292 146
Jeonnam 28 41 40 31 33 | 346 173
Jeonbuk 20 25 17 27 23 | 224 112
Chungnam 26 21 30 23 26 | 252 126
Chungbuk 14 27 15 16 27 | 198 99
Gwangju 5 6 5 3 7 5.2 26
Daegu 14 16 8 10 | 11.2 56
Daejeon 3 8 5 6 6 5.6 28
Busan 12 12 10 13 13 12 60
Seoul 19 26 29 26 34 | 268 134
Ulsan 4 1 3 3 9 4 20
Incheon 11 14 9 5 5 8.8 44
Jeju 9 5 3 6 54 27
Sum 264 | 316 | 297 | 276 | 318 1,471
152
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Middle part(70~74 years)
11 | 12 | 13 | ‘14 | 15 | Avg Sum

Gangwon 11 8 9 13 21 | 124 62

Gyeonggi 27 28 22 29 31 | 274 137

Gyeongnam 13 28 33 15 24 | 226 113

Gyeongbuk 28 33 37 24 29 | 302 151

Jeonnam 24 25 37 34 21 | 282 141

Jeonbuk 23 14 24 22 18 | 202 101

Chungnam 27 29 17 26 19 | 236 118

Chungbuk 18 14 12 15 16 15 75

Gwangju 2 0 5 4 4 3 15

Daegu 4 7 5 6 7 5.8 29

Dagejeon 3 4 3 3 3 32 16

Busan 11 8 9 11 8 9.4 47
Seoul 7 10 10 24 18 | 138 69
Ulsan 2 7 1 3 4 34 17
Incheon 2 5 6 8 5 52 26
Jeju 6 6 7 5 3 5.4 27
Sum 208 | 226 | 237 | 242 | 231 1,144
Latter part(75 year
‘11 ‘12 ‘13 ‘14 ‘15 | Avg. Sum

Gangwon 12 21 6 12 11 | 124 62

Gyeonggi 11 21 30 34 35 | 262 131

Gyeongnam 12 18 17 31 28 | 212 106

Gyeongbuk 29 32 32 40 35 | 336 168

Jeonnam 18 19 21 35 31 | 248 124

Jeonbuk 10 11 17 22 38 | 196 98

Chungnam 11 20 24 21 25 | 202 101

Chungbuk 8 9 16 18 16 | 134 67

Gwangju 3 1 3 3 2.8 14

Daegu 2 7 5 5 8 | 54 27

Daejeon 3 8 2 3 3.6 18

Busan 3 7 5 3 4.6 23
Seoul 5 7 13 5 10 8 40
Ulsan 2 3 2 4 2 2.6 13
Incheon 4 4 3 0 3 15
Jeju 0 4 2 5 5 32 16
Sum 133 | 192 | 198 | 241 | 259 1,023
4.2 Wiz M
4.2.1 232 3i(Logit Model)
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Table 3. Risk of traffic fatality by traffic accident type(Unit: times)

Classification Middle part
QOdds ratio P-value
Structure crash 1.128 0.393
Passing through roadside zone 0.631 0.183
Breakaway from road 1.099 0.632
Rollover 1.291 0.122
Head-on collision 1.622 0.001"
Collision during parking 1.359 0.137
Collision during driving 0.946 0.719
Side rightangle collision 1.588 0.000™"
Classification Latter part
QOdds ratio P-value
Structure crash 1.409 0.029”
Passing through roadside zone 0.553 0.191
Breakaway from road 1.823 0.003™"
Rollover 1415 0.035”
Head-on collision 1.820 0.000™"
Collision during parking 1.596 0.056
Collision during driving 1.588 0.005™"
Side rightangle collision 3.593 0.000™"

Note: i** significance at the 1% level; ™ significance at the 5% level;
significance at the 10% level

153



3.593

1.82

2 1.823
1.622
1.409

1
0.5
0

Structure crash Breakaway from
road

1.596

Collision during Collision during Side rightangle
parking driving collision

1.588  1.588

1.415

Rollover Head-on

Middle part M Latter part

Fig. 4. Risk of traffic fatality by traffic accident type for the
middle and latter parts in comparison with the early part(Unit:
times),

Aok & AftEelnE AW wele SlsAE 4]
7k9) Azko] 8.8 FPsAo] ¥& AoR Azt

WEATA| AJUR} LAl e

R AR P
W FARLAl AR e F TR
F= oA 6709 AlLfE S0l Y 10%
AR FEAow FAH A7t 49
Pow, TAHORE HIH i
a3k daks QoFskoiTt

o 27| A} g 7] A7}
P2 Y ER2ERE WFARLAl AFYR
= = Assidlen, 53 $1uged
Z7| 0242 tdiy] 6719] ERFFolA
AR E=7 1.7-2.88 =4 571
Ak o|HERO] A9 27|
Az div] F7]ageAxtet 37| gAY e
APGARLL WY 7HE/dS tiEfd e 23288 F7tet
o 7P =2 AR HAAE ERERE EAE
Jey &R0 e 27| 0"} i 7] -
7] AR Heko] ApgAL WALA =T A

ok j> > fu
o o PN R o
10 :10 :lm
il
4
o

N 1

il

2Lk ol
10 o2 N o on
i
i)
1

K
rr o
4

=

>

S~

oF

o~

_>§

ol
K

OR oSN YeoRA AP TEE AYE
o wAstAE ok
5.2.2 A|AMH

N&ERoA APYR; g R BAKOR fa
SHA] G2 A2 N3 EeE RS0 A& R
oAl &AT Hert EolE AoR FEY, =2F
AP HANEEE A 4517 HsliA=
ZF w2 FPAY o APEA DAYEES H|wsks
Aol o FeHQl B4 geto g AREX|TE #AQ
goEl 2 TI8gt B4 7H538HA] ok AlEtel it

!

154

Z|

Table 4. Risk of traffic fatality by road type(Unit: times)

Classification Middle part
QOdds ratio P-value
Expressway 0.946 0.850
Country road 1.509 0.001"
City road 1.291 0.003""
Backside road 2364 0.000""
Highway 1.226 0.032"
Local road 1.344 0.003™"
Metropolitan road 1.171 0.079°
Classification Latter part
Odds ratio P-value
Expressway 0.487 0.181
Country road 1.802 0.000™"
City road 2,123 0.000™"
Backside road 2.891 0.000™"
Highway 1.724 0.000™"
Local road 1.802 0.000™"
Metropolitan road 1914 0.000""

Note: " significance at the 1% level; ™ significance at the 5% level;
" significance at the 10% level
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Fig. 5. Risk of traffic fatality by road type for the middle and
latter parts in comparison with the early part(Unit: times).
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Table 5. Risk of traffic fatality by road form(Unit: times)

Classification Middle part
QOdds ratio P-value
On bridge 1171 0.703
On intersection 1.759 0.000™"
Near intersection 1.159 0.215
Single road 1.324 0.000™"
In turnel 0.534 0.440
Near crosswalk 1.825 0.078"
On crosswalk 1.325 0.245
Classification - Latter part
QOdds ratio P-value
On bridge 1.795 0.226
On intersection 2,971 0.000™"
Near intersection 1.725 0.000™"
Single road 2,011 0.000™"
In turnel 0.884 0.881
Near crosswalk 3.306 0.001"
On crosswalk 2207 0.002"™"

Note: “™ significance at the 1% level; ~ significance at the 5% level;
" significance at the 10% level
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Fig. 6. Risk of traffic fatality by road form for the middle and
latter parts in comparison with the early part(Unit: times).
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Table 6. Risk of traffic fatality by vehicle use(Unit: times)

Classification Middle part
Odds ratio P-value
Truck 1.067 0.480
Bus 1.344 0.204
Taxi 0.810 0.223
Passenger car 1.102 0.224
Motorcycle 1.473 0.000™
Bicycle 1.072 0.696

Classification Latter part
Odds ratio P-value
Truck 1.152 0.295
Bus 0.998 0.998
Taxi 0.995 0.987
Passenger car 1.248 0.016™
Motorcycle 1.722 0.000™"
Bicycle 1.847 0.000™"

Note: “™ significance at the 1% level; ~ significance at the 5% level;

" significance at the 10% level
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Fig. 7. Risk of traffic fatality by vehicle use for the middle and
latter parts in comparison with the early part(Unit: times),
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Table 7. Risk of traffic fatality by drunken status(Unit: times)

o Middle part
Classification
Odds ratio P-value
DUI 1.500 0.0101"
Latter
Classification L
Odds ratio P-value
DUI 1.792 0.004™
Note: ™ significance at the 1% level; ™ significance at the 5% level;

" significance at the 10% level

1.792

1.5

Middle part Latter part

Fig. 8. Risk of traffic fatality by drunken status for the middle
and latter parts in comparison with the early part(Unit: times),
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Table 8, Risk of traffic fatality by violation of traffic law(Unit: times)

Middl
Classification Odds ratiodde pa; ——
Speeding 0.875 0.825
Violation of intersection passing law wax
@A T S 2464 0.003
Violation of pedestrian protection law
(A BB ol 1.048 0.859
Violation of u-turn
(F9 317) 0.998 0.997
Violation of traffic signal .
P 1.468 0.006
Violation of safety distance
(QFdAE] T2 1.023 0.933
Violation of safety drivin .
oA o ty%o@) g 1319 0.000
Violation of central line o
(FAA 2 1.702 0.000
Obstacle of passing for driving straight "
or nght turn vehicle 1.926 0.038
AR 8 3Rk sl
Violation of lane -
FZ oA ZNA oJuky) 2.633 0.015
Classification Odds ra:i“gtter p arlt) ——
Speeding 0.250 0.207
Violation of intersection passing law .
@Az Sy S 5.543 0.000
Violation of pedestrian protection law
(R BEOJT o 0.993 0.985
Violation of u-turn ok
(393 3)4) 3.587 0.000
Violation of traffic signal .
% Sy en 2532 0.000
Violation of safety distance o
QAT w3 3.872 0.000
Violation of safety drivin; ok
e o ty%ow,g) 2 1.889 0.000
Violation of central li .
O e Sy 2.355 0.000
Obstacle of passing for driving straight .
or rlght turn vehicle 3.227 0.000
AR 9 -3k T3
Violation of lane o
Az A=A o) 4.525 0.000

Note: ™ significance at the 1% level; ~ significance at the 5% level;
" significance at the 10% level
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passing law driving straight
or right turn
vehicle

Middle part m Latter part

Fig. 9. Risk of traffic fatality by violation of traffic law for the
middle and latter parts in comparison with the early part(Unit:
times).
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Table 9. Risk of traffic fatality by region(Unit: times)

o Middle part
Classification =

QOdds ratio P-value

Kangwon 1.096 0.59
Gyeonggi 1.230 0.065
Gyeongnam 1.464 0.005™
Gyeongbuk 1.425 0.003""
Jeonnam 1.147 0.247
Jeonbuk 1.465 0.008"
Chungnam 1.355 0.024"
Chungbuk 1421 0.041
Gwangju 1.153 0.664
Daegu 0.804 0.357
Dagjeon 1.202 0.562
Busan 1.560 0.026”
Seoul 1.043 0.780
Ulsan 1.591 0.173
Incheon 1.333 0.2572
Jeju 1.730 0.055"
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Classification Latter part
QOdds ratio P-value
Kangwon 1.724 0.002""
Gyeonggi 2.000 0.000™"
Gyeongnam 2,087 0.000™"
Gyeongbuk 2311 0.000™"
Jeonnam 1.567 0.000™
Jeonbuk 2.022 0.000™"
Chungnam 1.408 0.015"
Chungbuk 1.970 0.000™"
Gwangju 1.944 0.049”
Daegu 1.551 0.065"
Daejeon 2468 0.003™"
Busan 2,019 0.005™"
Seoul 1.623 0.008"™
Ulsan 2714 0.006™"
Incheon 1.822 0.0517
Jeju 1.518 0212

Note: ™ significance at the 1% level; ™ significance at the 5% level;

" significance at the 10% level
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Fig. 10. Risk of traffic fatality by region for the middle and
latter parts in comparison with the early part(Unit: times).
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Table 10. Policy suggestions regarding significant results
analysed by traffic accident characteristics

Classification Significant result by traffic accident characteristic

The latter part of senior driver has 1.5 times higher
1 |chance to fatality possibility than the early part of
senior driver during parking.
The middle and latter parts of senior driver has 1.5-1.8
2 [times higher chance to fatality possibility than the
early part of senior driver in provincial road.
System The middle and latter parts of senior driver has 2.3-2.6
improvement | 3 |times higher chance to fatality possibility than the
and financial early part of senior driver in backside road.
support The middle and latter parts of senior driver has 1.74.5
times higher chance to fatality possibility than the
4 |early part of senior driver during violation of traffic
law such as violation of lane and central line, unobtained
safety distance, speeding.
The region where the middle and latter parts of senior
driver has relatively higher chance to fatality possibility

The middle and latter parts of senior driver has 1.3-3.3
1 |times higher chance to fatality possibility than the
early part of senior driver in intersection and crosswalk.
The middle and latter parts of senior driver has 1.7-4.5
times higher chance to fatality possibility during

violation of traffic law such as violation of lane and
central line, unobtained safety distance, speeding.
The middle and latter parts of senior driver has 1.5-1.7

3 |times higher chance to fatality possibility during
drinking.

Enhancement of]
education and | 2
Public relations

The middle and latter parts of senior driver has 1.3-3.3
1 |times higher chance to fatality possibility than the

Expansion of early part of senior driver in intersection and crosswalk.

traffi
inﬁastrulsture The latter part pf senjor Q{iver has 1.8 times higher
2 | chance to fatality possibility to use a bicycle as a
transportation.
Classification Policy suggestion

Guiding and supporting to install vehicle safety system
1 |on existing and new vehicle with govemment financial
aid.

Rapid population aging in non-metropolitan and the
5 limit of the available budget of local government
System showed that budget support by central government
is needed to improve road environment.

improvement
and financial Designating backside road as a senior zone with 30

support 3 | knvh speed limit area might be needed to reduce
traffic fatality by senior.

Financial aid is needed to guide and support an
installment of vehicle safety system.

5 A comprehensive strategy is needed safety
improvement with region specialized.

1 National participatory network is needed to promote
safety improvement in accident hazard by senior driver.
Enrollment of traffic safety lesson by korea

2 | transportation safety authority should be obligated to
educate danger of law violations.

The education of drinking risk through traffic safety
3 |lesson is needed, offering a education chance such
as drinking virtual experience.

Enhancement of]
education and
Public relations

Traffic environment improvement such as trimming
of street trees, installment of traffic signal ahead of
1 |intersection, size up of letter in traffic sign, installation
of street lights in accident hazard area at night is
needed to improve visibility.

Expansion of
traffic
infrastructure

Environmental improvement of combined road for
2 | bicycle and pedestrian and expansion of safety facilities
and traffic lights for bicycle is needed.

159



o
B
2
=
ot

kI do

£
Kl
of

o

> =
2
filo
o[N

Q41717] Slah 704
%ﬁ% ‘2o nap
GARREE SINEAlO]
=92 ed 9a

oft
-
rir

L

&
I
v 1

]

oo

ok
2
©

%, SEYY WAL 1%
49 ﬂugﬂ@fa s o
o) QL HeH FE FE AZ
%“oil—% 5 ngedne] LaNE
o] das
= oz
A3 st

= A7l

S7loplE S
A% Y 2 “Xﬂ
glom, olejdt tlaket shelxtel S
R WAk @ Bast o) v

654 ©

7.

H 20

%ﬁ;{]' /\]'J_H‘GJE =8 Eg%l%x],% 37]_;(]
ot 67H A=
FA B4 A
oA Felelch. T, Aelgtl
018 7t dolBlel A5 3 A Selmgel A
o] W AYBE B FF vAY wxe]
HAme wao) Maw Aow AR, W & o
FolHE DHLAAE A dF TEE o]

ATE AW w2 S5 nsh AT
% s} 4] SolA 804 ool LTINS
Amyrrow mystel o Aokl ARTIE A
Y= 24 A7t grow Wad How welh

References

Road Traffic Authority (2016A), 2011-2015 Senior Driver
Data.

Ministry of Public Safety and Security, Public Hearing about
Senior Driver Safety Policy, 2016.

2)

160

Z|

J. K. Kim, G. F. Ulfarsson, S. Kim and V. N. Shankar,
“Driver-Injury Severity in Single-Vehicle Crashes in
California: A Mixed Logit Analysis of Heterogeneity due to
Age and Gender”, Accident Analysis and Prevention, Vol.
50, pp. 1073-1081, 2013.

E. R. Braver and R. E. Trempel, “Are Older Drivers Actually
at Higher Risk of Involvement in Collisions Resulting in
Deaths or Non-fatal Injuries among Their Passengers and
Other Road Users”, Injury Prevention, Vol. 10, No. 1, pp.
27-32,2004.

J.S.Oh,E. Y. Lee, J. B. Ryuand W. Y. Lee, An Analysis for
Main Vulnerable Situations and Human Errors of Elderly
Drivers Traffic Accidents, Journal of Transport Research,
Vol. 22, pp. 57-75, 2015.

D. H. Kim and T. Y. Heo, Analysis on the Auto Accidents
Risks of the Old, Journal of Korean Society of
Transportation, Vol. 33, pp. 100-111, 2015.

Y. S. Jung, S. C. Oh and C. D. Chae, Policy Study on
Reducing Senior Driver Accidents,
Institute, 2011.

J. H. Chung, T. H. Kim and J. H. Nho, A Management
Scheme for Reducing Traffic Accidents for Aged People,

4

5)

6)

7)
Korea Transport

8)

Transportation Technology and Policy, Vol. 7, pp. 13-20,

2010.

S. H. Lee, Study on Seoul Transport Policies on Aged

Society, Seoul Development Institute, 2005.

10) S.J. Oh, Senior Driver Safety Policy in Chungcheongbuk-do
Province. Chungchengbuk-do Development Institute, 2015.

11) N. G. Cho, A Study on the Travel Characteristics in the
Ageing Society, Korea Research Institute of Human
Settlements, 2001.

12) J. Choi, “Multinomial Logit Framework to Evaluate the
Impact of Seating Position on Senior Occupant Injury
Severity in Traffic Accidents”, J. Korean Soc. Saf., Vol. 32,
No. 3, pp. 141-150, 2017.

13) S. H. Hwang, T. J. Kim, Y. Y. Lee, S. H. Choi and D. G.
Hwang, Factor Analysis in Traffic Accident, Road Traffic
Authority, 2012.

14) J. T. Park, S. B. Lee and S. I. Lee, “Discernment Model of
Traffic Accident for an Age-old Driver’s License
Management”, Journal of the Korean Society of Safety, Vol.
26, No. 3, pp. 91-97, 2011.

15) W. C. Kim, “A Correlation Model of Traffic Safety and
Personality in Elderly and Non-Elderly People”, The Journal
of the Korea Institute of Intelligent Transport System, Vol.
13, pp. 107-114, 2014.

9

J. Korean Soc. Saf., Vol. 33, No. 1, 2018



x| - 371 - F7] DF2TRL MUA LYAE T =410 AARE

16) Road Traffic Authority (2016B), Aptitude Test/License Test. 19) Road Traffic Authority (2016C), Terminology. http://taas.
http://dl.koroad.orkr/PAGE license/view.jsp?code=101407 koroad.or.kr/sta/acs/exs/wordArngPopup.do

17) Ministry of Public Safety and Security, Public Hearing about 20) Ministry of Public Safety and Security, Public Hearing about
Senior Driver Safety Policy, 2016. Senior Driver Safety Policy, 2016.

18) Road Traffic Authority (2016A), 2011-2015 Senior Driver
Data.

BH=OkM B3| x|, K33 X 13, 20184 161



