J. Korean Soc. Transp.
Vol.34, No.4, pp.291-303, August 2016
http://dx.doi.org/10.7470/jkst.2016.34.4.291

PpISSN : 1229-1366
€elSSN @ 2234-4217

Received: 5 February 2016
Revised: 18 April 2016

Accepted: 22 July 2016

Copyright ©
Korean Society of Transportation

This is an Open-Access article distributed under
the terms of the Creative Commons Attribution
Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use,
distribution, and reproduction in any medium,
provided the original work is properly cited.

E2QRAA[ES] A=t HEREA © Aozt
ESCACe=Z

Z|2[5 - Y=Y - o+ H”

NEAYcism nE3stat

= =

A Meta Analysis of the Effects of Road Safety
Facilities on Accident Reduction: Focusing on
Signalized Intersection

[

CHOI, Ji Hye - LIM, Joon Beom - LEE, Soo Beom”

Department of Transportation Engineering, University of Seoul, Seoul 02504, Korea

*Corresponding author: mendota@uos.ac.kr

Abstract

The number of traffic accidents at intersections has been increased over the past decade, and in 2014,
accounted for 44% of the total traffic accidents. In addition, since most of road accident black spots
include signalized intersections, the improvement of safety on signalized intersection is top priority for
national road safety program in Korea. For the decision of most effective action plan for the safety of
signalized intersection, this study conducted meta-analyses to assess the effects of various road safety
facilities at signalized intersection on traffic accidents. We selected 19 articles regarding the prediction
of traffic accidents at signalized intersection and calculated 34 individual effect sizes on § variables
included in the articles. The results found that there was a statistically significant negative relationship
between the occurrence of traffic accident and the presence of all of road safety facilities except an
exclusive left turn bay. It shows that most of the road safety facilities could prevent traffic accidents, and
intersection channelization has the most effective on the reduction of traffic accidents followed by
left-turn acceleration lane, lightning, crosswalk, exclusive right-turn lane and median barrier.

Keywords: effect of reducing accidents, effect size, meta-analysis, road safety facilities, signalized
intersection
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Step 1.
Identify the issue and determine the question
Write a plan for the review

l

Step 2.
Search for studies

I

Step 3.
Sift and select studies
Extract data from the studies
Assess the quality of the studies

l

Step 4.
Combine the data (Meta-analysis)

l

Step 5.
Discuss and conclude overall findings

Figure 1. Procedure of study
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Table 1. Review the selected studies

# of
Author(year of ublication) Nation ez of Section #- way intersec— Model Roadl seitly feaFures
Data don (Independent variable)
Lee. D. M.(2008) South 2004 rural 3 93 Gamma Crosswalk, Lighting, left—turn lanes
Korea
Park. J. S.(2006) South 2004 A 4 181  Multiple linear left—turn lanes
Korea regression
Oh. J. T.(2013) South 2006 rural 4 117 Poisson Crosswalk, Lighting, Lighting,
Korea right—turn lanes
Lee. S. H.(2015) South ~ 2007-  urban - 89  Negative Binomial right—turn lanes
Korea 2012 regression
Park. B. H.(2010) South 2005 A A 140 Poisson left—turn lanes, right—turn lanes,
Korea channelization, Lighting
Kim. E. C.(2008) South 2004 rural 4 103 Poisson Crosswalk, Lighting
Korea
Oh. J. T.(2005) South  since rural - 77 Poisson median
Korea 2001
Lee. K. H.(2015) South  2007-  rural = 156 Negative Binomial left—turn lanes, Crosswalk
Korea 2010 regression
Kim. T. Y.(2012) South 2000- A - 24 Poisson surveillance camera, left—turn lanes
Korea 2007
Mohamed abdel-Aty(2006) U.S.A  1999- A = 476 Negative Binomial left—turn lanes, right—turn lanes
2000 regression
Oh. J. T.(2004) USA  1991-  rural 4 100 Poisson and Lighting
1998 Negative Binomial
regression
Mark Poch(1996) US.A  1987-  urban - 63  Negative Binomial left—turn lanes
1993 regression
Hoong Chor Chin(2003) Singa-  1992- A 4 52 Negative Binomial Acceleration section on left—turn
pore 1999 regression lanes, surveillance camera
S.S.P. Kumara(2005) Singa—  1992-  urban 3 312 Poisson channelization, Acceleration section
pore 2000 on left—turn lanes, median,
surveillance camera
Helai Huang(2013) Singa—  1997- A 4 582  Hierarchical surveillance camera
pore 2006 Poisson(AR-1)
S.S.P. Kumara(2002) Singa-  1992- A 3 104 Zero-Inflated channelization, Acceleration section
pore 2000 Negative Binomial on left—turn lanes, median
Helai Huang(2006) Singa— - A 4 15 Binary logit surveillance camera
pore
Sudeshna Mitra(2012) India 2001-  urban = 291  Random-parameter  left—turn lanes
2004 Nagative Binomial
Tim De Ceunynck(2011) Belgi-  2000- A - 213 Negative Binomial median
um 2003 regression
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Table 2. A result of meta-analysis for road safety features
# of

% U, il-
Road safety features # of Study Intersection Q) SMD 95%Cl Z(p) A fail-safe n
Lighting 6 670 2.59 -0.31 -0.45~-0.18 —-4.60 37.72 32
0.76) (£0.001) (-12.28%)
Left—turn lane 6 1,260 193.15 0.26 -0.37~0.88 0.80 60.07 95
0.0) 0.43) (+10.07%)
Acceleration section on 3 468 1.15 -0.33 -0.48~-0.17 -4.15 37.13 17
left—turn 0.56) (0.001) (-12.87%)
Channelization 3 556 1.61 -0.50 -0.67~-0.33 -5.80 30.78 28
0.45) (€0.001) (=19.22%)
Crosswalk 4 469 0.04 -0.24 -0.45~-0.03 -2.27 40.55 16
(1.00) 0.02) (=9.45%)
Medians 4 706 0.97 -0.20 -0.33~-0.07 =297 42.08 12
0.81) (0.001) (=7.92%)
Right—turn lane 3 1,041 5.00 -0.24 -0.37~-0.05 -2.57 40.62 12
(0.08) 0.0 (-9.38%)
Surveillance camera 5 985 42.47 -0.45 -0.73~-0.17 -3.14 32.60 35
(0.00) (0.001) (=17.40%)
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