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LEFALE AT U HAE A28 5 AT PHAES| 2ol A HAdlY 2|2
5 BT, FHIES HE5A e WEAT APPASE A3 G uEe A,
FAAF U A BN LRAE A8 DANSHL BEA) LRAE 4§ ol RE B
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of @ % gtk £ ATolAE A WA 2AEY Y BT WAL FAULE
Gl HrhE ol Axw Qo) Uie B e ATk B4 AT, HIME 3§ o
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FEofol QHAME HEES Bolu ATALEE ATAZ 4 A= A20 £F B AN
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ABSTRACT

Although it is mandatory to wear a seat belt that can minimize human injury when traffic accident
occurs, the number of traffic accident casualties not wearing seat belts still accounts for a significant
proportion.The seat belt wearing detection system for all seats is a system that identifies whether all
seat passengers wear a seat belt and encourages their usage, also it can be a useful technical
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countermeasure. Firstly, this study established the viability of system implementation by assessing the
factors influencing the severity of injuries in traffic accidents through the development of an ordered
probit model. Analysis results showed that the use of seat belts has statistically significant effects
on the severity of traffic accidents, reducing the probability of death or serious injury by 0.054 times
in the event of a traffic accident. Secondly, a meta-analysis was conducted based on prior research
related to seat belts and injuries in traffic accidents to estimate the expected reduction in accident
severity upon the implementation of the system.The analysis of the effect of accident severity
reduction revealed that wearing seat belts would lead to a 63.3% decrease in fatal accidents, with
the front seats showing a reduction of 75.7% and the rear seats showing a reduction of 58.1% in
fatal accidents. Lastly, Using the results of the meta-analysis and traffic accident statistics, the
expected decrease in the number of traffic accident casualties with the implementation of the system
was derived to analyze the traffic safety effects of the proposed detection system. The analysis
demonstrated that with an increase in the adoption rate of the system, the number of casualties in
accidents where seat belts were not worn decreased. Specifically, at a system adoption rate of 60%,
it is anticipated that the number of fatalities would decrease by more than three times compared to
the current scenario. Based on the analysis results, operational strategies for the system were proposed
to increase seat belt usage rates and reduce accident severity.

Key words : Crash severity, Seatbelt, Detection system, Traffic crash analysis
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WFALE A3 AN E HAshsh7] Hallxde Al FE 43R HHEME Z8o] Yo, &
3] SHHMEE WAt T Al F4S AAY oY o2 EAANA JAGHE Eol= Hlol 34311 7]
TS 3tk QHHAMEE AF gAY AAE AHFORE BT 4 QloruZE AF Ha Al AYF 24
A, S geAtA] 250w Fgs)of sk Aotk @Al SEluetel A= 2018 9EHE EENF
H AS0zo At BE ERoA HAA HHEE 285 ofFsleta ok I8v EEwEY /A o
T HT 3d7 1EEE WAL AR 5261 HAME mERE ARGAE 151M o2, A9 28.7%0
sgshe Aotk H2 393t 1EEE PHME -85S 2019 91.4%, 2020 89.1%, 20219 86.9% %
AE A AEE Hola Q). HAE HHAWE 28 d3-S ATRH X4 89.7%, 254 94.2%, H
A4 71.0%2 DA AHHE 282 & AR ¢l lth(Korea Transportation Safety Authority, 2022).

GHIE mZ8 WFALL AR AE YA HHAHE o) g Thdo] AgiEojof gt
Jeig B8 9 BE A geAl RBAME 28 o BE wh&dhs 2l AU OE ool lon uF
S8 W7t 2 ¢ Utk A 7|E dER ] SAE SAst] et T8 FQA AF U A HA <
AWE 28 o B e AA st HHEE 28-S FEshe 7|l A Folth

TP W A A PHEE g AN "L A9 B GAEY 2 deld 9404 REs &8
sto] abgF W5 1ol tigh AW E 28 o JE HASIES /dETh F A shuete} dFrdolE =
W& ol &dto] At fE] F9E FHste] FFsiH, AFA T Held RAS &8t E9H oA E 7]
HEo 2 QHME 28 oBE #A3th(Korea Technology & Information Promotion Agency for SMEs, 2022).

Feeke 10079 F7HITS 71 EAE £ o F S5, AP 5 0F P P 162 283 2EA
e BEAOR et st WP BT QA LEAAN BEHL 2EE ke ASFLFAATS,
4

il

Intelligent Transport System) AtQ < &3] F718t2 T} AHs A 2BI(ATES, Automatic Traffic Enforcement
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Kim(2014)¥} Kim and Chung(2018)2 =Ad Z2H 23
018 Totatodth Park et el.2022)= EIA] ¥ 8-
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AR E GFL0T EEHUG
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2 7|8 £ NE AF ARES TSt st adar|2 sty Brlkete A
EA oI, Mt S s3] AsiAe TRt st AFFAS dEd APATEY U FE
stojof gHrk(Shin et al., 2015; Kang, 2015). 2l 5¢Hd EokolX = 7t=d|da) 4 FFA(Elvik, 1995), A&
T A 2vl(Elvik, 1997), B4 A287H(Elvik, 2001) 5 LEFHALE 2 bAAA ] tig aHE
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g o2 Hrle AFE AFo g AA7A v FLE Qo)
Kim et al.2022)= &2 #AFY T Al 7ldEH = E28F S, I8 a0l "7 w5k
o] aIE HWEEA S 83t Hristh WHAY 2T =
&30] 38.76% sy AR Mﬂla TS 8.13% AT Ao EA
Oh et al.(2017)2 WEHEA S &&3t AAAAAALX|(ESC) A 2=Fle
APILE, AP AFILE, BA| G4 A} :%C’ B EZ AASA ESC Al 3
ZAastal A ARaLg] 27% AT A2 BAEAT Jo et al.(2016)2 %AHL{POH THETAIS Al2~E
(VS & AL A 5= 1% 29 E%‘élf]r W kA FF EHE WEHEA S o] 83kl Hrlstdh
15 FPEEA WA EE FHUET, 15HA WA EE FAEE TATORE AAHdto TPHEGEA
A =" FAIE W A8 7Hs S AASHAT
Park et €l.(2015)2 2008\ F-E 2012714 FARFAA B4 S FItolA S A4
HA WEAL AFE 7N R wEHRA S o] 83te] wEekd EE WUkt WA =
o AX o]F IE AY wFAL A57F S Ao E YETh
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3. AJAKAE
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o] 71&S 1}_;}3}0:] 7H%E]J_ ,,lifﬁ <Fig. 1> A|2=" MEEE Zﬂf\]ﬁ}‘ﬁif/} AEAs 98 AA7

.
2 B DHEZ 7Y A AFOE A4Sl U 94 BIL B £ QAL AAHTL dAE
g o518 AAFHE Axdolth SHAUE HE ol A7 o)F GAUE FHE Aol H8E =

3 A4 ANE FWBoE AEHOH WEATL B AL H28E BHoz Frh
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WE A2 o2 GANE A7 ARE A48T 71E 57 A9 AAA2E o 53
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<Fig. 1> Working procedure of vehicle seat-belt wearing detection system

AN2zde] RPHAHME 28 A AYEE YT Azwel s FE A4S VEoE AF U ged
FEJALT the] A28 S P E 28 5o Hl&g ofndth A" s B7F 23 k34 HA
HETE 98.71%, SHM A HEEE 0485%= Ht 96.78%2] AA AFEE ZH= Z 02 Yehylth A~
dof T 5242 GHEE vAEAE AR FE F= WAAE AFote] YHEE FEES FolE
Aotk B AFolAE 96.78%2] AA BEEE Zte FYPAF U A 24 IAPE 2§ HAA 2Ho] =94
735 AME v 28t AlzEo] Algshs 28 F MAAC BF =5shs A 7HEith

V. &

AT <Fig. 2>0 AA vieh 2ol wFEAL AL E FFAAEY, AEAL AGE FaEd
A, AEAL AR Faad FH0 s FAHEY. 94 KIDAS AR9t AEER WEAL 25| Fd<
Soko] wEAaLet BHE A, =2 84, 71, 44 a9, A 543 ddEE W $RES s
ok o]F £AY ZEY By FHE Tt AR 9F8AE =25t e YFEE Ao
m FHHE #¥ aflo] AR e TS AU HEHEH S Z8ate] GHEE 9 uF
AL APFAet BEE AYAT e Ao, nEAl A4E daERE FAIT 49
WEAL AAE ZF2EAR} 7]E AT FAARE L8t HAFTH O TP Ul A A HWEE
g AA =" =90 Al 7IHEE WAL AV dAERE FASATH
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Analysis of Influencing Factors on Injury

Stage 2. Estimation of the effect of Reducing
Traffic Accident Casualties

Severity in Traffic Accidents

Elimination of missing values and data preparation

|

Data matching of KIDAS and Highway crash

|

Valid sampling and variable settings

|

Ordered Probit Model

Evaluation of the Injury Severity Impact of
Seat Belt Wearing

Meta-Analysis

Concerning a research and valuable setting
Results collection of existing studies
Estimation of effect size
Conduct Meta-regression

Derivation of traffic accident severity reduction effect

Deriving the effect of reducing the number of
casualties in traffic accidents

<Fig. 2> Overview of analysis procedure

1. M8 Z28 23 (Ordered Probit Model)

DFAL BHE 5t dEH R FolFH (Poisson Model), =3 23 (Logit Model), 28l &3 (Probit
Model), £°]& 5.& (Negative Binomial Model) & ThFg+ & o] Z*%ﬂﬂ%t} EA &4E 7 F5ESE
WgoR RS Ao 2yl B 2RYe $8Y A ORE WY 7PsAo) ATk £ 5784
o B3 FEUAGE y=0, y—12 5% y1, y—22 A5ol SNl FEA% yol & AoIE FUT
Ao & 1Aste Aol EAET(u, 2000). FEHFTE EMY TFS Rsta I el ofnvt e A
Fol QuHOT £AY ZEH RPS AFHH AT BollAE ALAAE FFAQ Ao T2 35
S

# ATOIAE KIDAS AR $4FFHE WSS BE3te] AR FANAEE 4, 3, 52 Holst
A =AY Z2E BYe 83 wEAaL AeAdE 23S NEEiith £4F 28 232 Equation 1
3 o] mAH,

l,/:ﬁXn +8n<gn NMOJ} ..................................................................................................................... (1)
y=0, if y<0

y=1 if 0<y=<y,

y=2, if p, <y=<p,

é/.:J, ify=>p,

A7 A, y= A Bfoz 4 7hed 83 SAo] /e E8oE UBd F Utk e 4 =
o 2AAG g S FASE FAGLE, 4, =03 A J-1719 & Zheth o] F Bl figk
of ThE AYES ANSE d o] §F 5 glom, thokd HELE L Equation 29 2ol FAFEREE
Fdd
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H‘Ob[yZO]:QS(—ﬁXn) ........................................................................................ (2)
Probly=1]=&(u, — BX,) — (=X,
P'"Ob[y:2] :q’(NQ_B/Yn) _(M _/B‘X;z)

Probly=J1=1-® (s, , — BX,)

a‘ﬂ%ap_i =28 4 2y A AS] daiMe 28 dAY =S el = pP(likelihood
£ ARANMY RS} AR 07} 1 Abel9] & A, 19 TS

#1Y 2y B2YS 5o £58 2PS 24 SYAS o) WlRe Agdel TP FHAS
o B A S Margnal Bife) & F834o] 4. SALAE S5 @ 991 37, clvl 8l
3% 0904 12 Wske Zlo] WE &%l Wl FAHT lolth dF Sof trjusd 4%, AL
S UE SPu5E 1y *JEHOM A T 1 B 385400 B 48 A Al

2. HEEEM (Meta Analysis)

HEHEA S APATE ENste HHoE FYsAY AR FAR F8E 7275 Tt shvt
9 AF ARES AEste 7IHolth &, WEHEA L 4o gL AT AFdE FAAA BE AFEAE

T3t AXNHolM Z=BHoE UREHQI AE S TEde FAA WHE vt (Kontopantelis and
Reeves, 2009). MEFEA S Gate] Y3 AFFAd sl T AF2AE AAHSE T8t YRz}
A 58 a9 FHANE 22T F %19—31, ARZA A Zol7t e FHARI AFES TSt Lt
slel 2ES 52T F At(in, 2015). =3 WEHEA O R T2 A@AAE ATFAHREY JAPelmE J)
H AT 8 A7|RY & 88 A8 2 HA, olv A AR A9 FAA HEYel &
U= S gh=Th(Pillemer and Light, 1980).

3
oI, AR Fol HAATS FHR4A DEAL w bred A9 dEHEY BH0SE Ao 4
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2) MaolT IS 47
A% QAME 283 BdE B9 AT AREL FoE ATALE AR gF 74 A9E
cg 2402 A 23 AT, A §32 QHHE Bd APAT

<Table 1> Summary of collected studies related to seat belts by type of casualty

Dependent variable Main keyword Number of studies
Decease Fatal, Death toll, Death rate, Fatal risk 31
Serious Tnjury Head m.Ju.ry, In]1.1ry S.e\./enty Score('IS.S) 16~24 s'C(.)re, Serious S5
injury,Spinal injury, Chest injury, Neck injury
Minor Injury Facial injury, Lower body injury, Visible injury 47

A FSAAE AGAE PHHE AE AYAT AAES F 64z FHEACH, AYAT AE 2
£ <Table 2>°l A|A|3H3AT.

<Table 2> Summary of collected studies related to seat belts by vehicle boarding location

Number of studies
Dependent variable Main keyword
Front seat Back seat
Decease Fatal, Death toll, Death rate, Fatal risk, Death 5 6
. . Head injury, Injury Severity Score(ISS) 16~24 score, Serious
Serious Injury injury,Spinal injury, Chest injury, Neck injury 13 ?
Minor Injury Facial injury, Lower body injury, Visible injury 14 17

A7 TS FAE o Y AFAAE v B TR F IAES xEstE =2 A7
3k3k Fxjolth, &A7]7} 0o Hlw FH 71 zpol7t gtk AL ongitt R E APATe| gkt
AAghs 2F3E 3% O AHAV|E 237 S8t aRar] 4k A Al SalE AlAEH
o AT F 7R Mo BAE Yrlshe Agoln Skl Blal o 3He] BAE FEEEE ghol
t}. $4H)(Odds Ratio)= Equation 33} Zo] 1& 7|Fo2 1Rt} & 4% &3 A=} FYA|eF ki E 2
& AA ANz"e] #AVE o BAE UERH 15T Zs A fole 9 #AE YEE ASE 343t
Py

Odds Ratio = ?PID? (P= AFZAHFRI IS ) coeeeeeneenees ettt (3)

60 Pr=ITSYL=2N| 227, M52(2023H 109)



2¥ I71E AAHoR 01‘311’5‘}7] 3t HF Zol, ATAT & FAMIE o] &3l a¥Tr) FEW
A 2 gu37), 23t A% E337), 24 E3Ir)E FESYTHLipsey, 1992; Oh, 2002). <Table 3]

bl

avtzy] BEPAE Gna)e FFE AN

<Table 3> Classification of Effect Size

Classification Mean difference (d) Correlation coefficient (r) Odds Ratio(OR)
Large 0.50 < d <0.80 0.24 <r <0.37 2.50 < OR < 4.30
Medium 0.20 < d < 0.50 0.10 <r <0.24 1.50 < OR < 2.50
Small d<0.20 r <0.10 OR < 1.50

4) EAN 2y MEY
HEHEY A= 7t A7y BRIV |ES AFsty BFEHAIVNE FAH] A BAX myo] 9 7H
3} 2 & (Fixed Effect Model)®} #0% & 3} 2 & (Random Effect Model)o] &)

RolE AT
Wtk IAEHRY L 7 Aol LAV B mATlN A5 FANL PRk B8 A
H

fols

AFAF] Aols BEFZAAN TS TEAUAZEEH 7Sty /M S gefs] 18853 2y
AT W BAE 1Esh] wEel 29 B a%Avle B4 ARgE ATl st dHe] sbsst
o WHEARYLS N AFeitt A7) s EAFtE 7HES 7Re R she BAF REolth
AT 9] oA yHFtAL AT W E4HERE ofbyEl AR BAbS Evkar)el whgdich
HEHEA O] BAA B¥S MEd Al a33r7) A3t EEHE BV AT 549 AolE
Tl ALEHRFH S Al 4 rHChoi, 2016). WEtA B A= £33 AT 71 o|FAo] &4
S 7MY WHAAREY S AT
5) S4iHH|o| S8 &1 ME

ooy
e
-
2
>
2 H
& U
rO

(o
>
k1
o>
i)
o

Xd% 21% AA A zdle] =lo QI A, S, 38 aEARL e
AAste] olo gt FA4

J’]'fl'-ﬂi Hdste] HF AA=5 =

4H&3}3L Equation 45 F3t ®Fstd AT E WS

A1 E o] 43

e e R

— ORl_l ...................................................................................................................................... @
OR?>+1
7] A,

Ho
>
2
>
>
i)
it
H
AN
o
i,
ox
i

Asst AEAE Beste] B9 TIs)E A2 2N A o
T E B2 F7], AT 7R Sol AdelstrR Fodn TMEA e FRARAT a3 S
Equation 5¢} ZT}.
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2 AFA = 20118 1€5F 20163 8E7HA] & 3 A AFLEA AR} S 7171
IEEE WFEAL AEE G835t FAAAE 48 E4S A VI2ARE FAASEH. &58 AF
SZA BAAFEKIDAS)E 599 Al ZARAZ(German In-Depth Accident Study)E | v} 5}
guiet wEEF et AAa AFS2A BAAE0|Th KIDASE LEAL HA o] A%
2} o7 ES Bote] 759 ulolElolH wEALY] tigt 5T #e] HeA A set
AR E FAET KIDAS HlolEuo| 2w F4, 2, 47] 99 4709 thehy o] g
WAL FARY QA &4 AEE XS5S ¥ 7E A5E viEoE £ FHIIT
WAL FAA 18 T E = KIDAS As+ 4 JIAA R, A G5 A, HAHA, 2F, =2 73
Y BRI} Z3hE o] At Ty o]F ALZARE, B4, AL Foll s A5E ASX| Ut Bol B AT
Nre LEERE AL A5} wjAste] 40 &8tk 7 A5 B WHE AlaA] o]Fo] 7R

)
e,

o

H

ot

>

ot
N

Hofal I ojge] AT A FAHOE oS VFOR siglon, dA, Ea*d, AFTAZE, SRR AR
T Aol dAshE AALE 1 ARl HAHE Fak] AAsAT HFTH R F 160719 HoJHE
03?01]*1 At on, IEAL GARAE V|EoZ HolE S Aestth

1) é—é%%’E.E(ISS, Injury Severity Score)
IDAS tlelHE Gt 3 7Fed A s #d AEE oF43315H(AIS, Abbreviated Injury Scale)
3} %‘J%%ZﬂE(ISS Injury Severity Score)7} A3t AISE W EALT B4 o] Al s ATE AlA F
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HEE 194 63 AER TES AFolth AIS7} 1€ B AFELS 0%°1M 75 Ex V5, 5= VN
24 o] ol siBHT. AIS7F 5 AF AFFES oF 60%011 24A3F o] oA & AH, theHe] A
4 5ol ol FHTE AIS7F 6% B¢ AFRES 100%°] FHEsHH AFIY AT A= AA B E B

laazi=s
ISSE AIS H47} 714 &
=}, durE o g 1SS7} 15

2 AA 59 32 AFFoE A=HE ARE, 074 757 Aol ghe 2+
S 23 ASE T59 &7 (Severe injured) &= E-F3F ) THChampion et

o HH’

al,1990). & AT 7|EEHAA A vke} Zo] 1SS Hdl mE AAAId=E 7IAE EF/3HA
WEAL AZE G3Fagl B LM 883819 ThPeitzman et al., 2012). ISS7} 0014 15" 33t
T A5 AT E skMinor), 16914 240 Sl Fets AT AN TE F(Moderate), 254 o3 A&
A A= ZH(Critical) 02 EF3FATH

&

7 SEHS S=E MY

KIDAS rﬂol Heol 1458 WA A5E A 7|2ASE o HolE 84S HES £4
of && 7bsd MF THTFS A0 <Table 4>l F 16719 M4 FHFS AT

<Table 4> Independent variables

Characteristics Variable Details Data source
Accident time Day/Night Highway crash data
Wi
. cather and Weather Sunny/etc. Highway crash data
environmental factors
Road condition Wet/Dry Highway crash data
Accident point Main road/etc. Highway crash data
Road alignment Straight/Curved Highway crash data
road factors Road grade Slope/Flatness Highway crash data
Fence for roadside Guardrail/No facilities Highway crash data
Road pavement Concrete/Asphalt Highway crash data
Accident type Single/Car-to-dar/Car-to-facility KIDAS
Accident information - - - -
Main cause of accident Driver/etc. Highway crash data
Gender Male/Female KIDAS
Age group Child/Teenager or youth/Middle-aged/Aged/Elders KIDAS
Driver factors - - -
Vehicle boarding location Front seat/Back seat KIDAS
Wearing seat belt Wearing/Not wearing KIDAS
Vehicle type Passenger car or van/Large vehicle or truck KIDAS
Vehicle factors - -
Crash vehicle type Passenger car or van/Large vehicle or truck KIDAS
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<Table 5> Factors affecting accident injury severity

S| | =l o~
|985M9
Al 2=2
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e | S ==
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<Table 6> Marginal effects of factors affecting accident injury severity
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<Table 7> Average effect size by fatal accident

95% Confidence Interval
Lower Upper

Classification Effect size

Average effect size 0.122 0.103 0.141
Odds Ratio effect size 1.633 1.512 1.764
Heterogeneity chi-squared=49.167 (d.f.=30). p=0.015
I-squared (variation in ES attribute to heterogeneity)=39.0%
Test of ES=0. z=12.64. p=0.000
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<Table 8> Average effect size by serious injury accident

95% Confidence Interval
Classification Effect size
Lower Upper
Average effect size 0.133 0.125 0.141
Odds Ratio effect size 1.708 1.653 1.764

Heterogeneity chi-squared=38.68 (d.f.=54). p=0.943
I-squared (variation in ES attribute to heterogeneity)=0.0%
Test of ES=0. z=33.18. p=0.000
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<Table 9> Average effect size by minor injury accident

95% Confidence Interval
Classification Effect size
Lower Upper
Average effect size 0.144 0.102 0.125
Odds Ratio effect size 1.786 1.620 1.653

Heterogeneity chi-squared=180.85 (d.f.=46). p=0.000
I-squared (variation in ES attribute to heterogeneity)=74.6%
Test of ES=0. z=19.33. p=0.000
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<Table 10> Average effect size by front seat fatal accident

95% Confidence Interval
Classification Effect size
Lower Upper
Average effect size 0.140 0.112 0.167
Odds Ratio effect size 1.757 1.568 1.963

Heterogeneity chi-squared=3.02 (d.f.=4). p=0.555

I-squared (variation in ES attribute to heterogeneity)=0.0%
Test of ES=0. z=9.88. p=0.000
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<Table 11> Average effect size by front seat serious injury accident

95% Confidence Interval
Classification Effect size
Lower Upper
Average effect size 0.108 0.080 0.136
Odds Ratio effect size 1.543 1.378 1.729

Heterogeneity chi-squared=25.53 (d.f.=12). p=0.013
I-squared (variation in ES attribute to heterogeneity)=53.0%
Test of ES=0. z=7.59. p=0.000
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<Table 12> Average effect size by front seat minor injury accident

95% Confidence Interval
Classification Effect size
Lower Upper
Average effect size 0.115 0.088 0.141
Odds Ratio effect size 1.587 1.423 1.764

Heterogeneity chi-squared=25.20 (d.f.=13). p=0.022
I-squared (variation in ES attribute to heterogeneity)=48.4%
Test of ES=0. z=8.42. p=0.000
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<Table 13> Average effect size by back seat fatal accident

95% Confidence Interval
Classification Effect size
Lower Upper
Average effect size 0.114 0.097 0.131
Odds Ratio effect size 1.581 1.476 1.694

Heterogeneity chi-squared=3.26 (d.f.=5). p=0.659

I-squared (variation in ES attribute to heterogeneity)=0.0%
Test of ES=0. z=13.24. p=0.000
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<Table 14> Average effect size by back seat serious injury accident

95% Confidence Interval
Classification Effect size
Lower Upper
Average effect size 0.147 0.109 0.184
Odds Ratio effect size 1.808 1.549 2.105

Heterogeneity chi-squared=2.05 (d.f.=8). p=0.979
I-squared (variation in ES attribute to heterogeneity)=0.0%
Test of ES=0. z=7.68. p=0.000
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<Table 15> Average effect size by back seat minor injury accident

95% Confidence Interval
Classification Effect size
Lower Upper
Average effect size 0.132 0.109 0.156
Odds Ratio effect size 1.701 1.549 1.876

Heterogeneity chi-squared=5.35 (d.f.=16). p=0.994

I-squared (variation in ES attribute to heterogeneity)=0.0%
Test of ES=0. z=11.05. p=0.000
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<Table 16> Traffic accident severity reduction effect

crash i h i
.| Odds Ratio [™"5YMY| | Oqds Ratio | crash severity | . .. .. | Odds Ratio | SV
Classification . reduction | Classification . . Classification . reduction
effect size effect effect size |reduction effect effect size effect

Fatal Fatal
Fatal 1.633 0.633 (Front seat) 1.757 0.757 (Back seat) 1.581 0.581

Serious injury 1543 0.543 Serious injury

(Front seat) (Back seat) 1.808 0.808

Serious injury|  1.708 0.708

Minor injury | - 5 0587 | Minor injury

(Front seat) (Back seat) L701 0.701

Minor injury | 1786 0.786
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<Table 17> Traffic accident casualty reduction effect by injury type

TE (A o | i) || e | e | e

Decease 150 0.633 73.5 55.1 36.8 184 0
Serious injury 1,618 0.708 886.9 665.2 4435 2217 0

Minor injury 6,659 0.786 4052.4 3039.3 2026.2 1013.1 0
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