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The Relationship between Rainfall and
Traffic Accident Patients in Busan

Kyung Ho Shin, M.D., Deuk Hyun Park, M.D., Yoo
Sang Yoon, M.D., Yang Weon Kim, M.D., Kyung Hye
Park, M.D.}, Kyung Hoon Sun, M.D.}, Ha Young Park,
M.D.}, Jun Ho Cho, M.D.}, Tae Hoon Kim, M.D.

Purpose: Traffic accidents are increasing due to the devel-
opment and increment of transportation. Previous studies
on analysis of the correlation between environmental fac-
tors and traffic accidents have rarely been reported. The
purpose of this study is to analyze the correlation between
rainfall and traffic accidents including accident mechanism,
incidence, and trauma severity of patients.

Methods: A retrospective review was conducted in 851
trauma patients who visited the emergency department
(ED) after a traffic accident from January 2013 to
December 2013; 248 patients due to a traffic accident when
it was raining, and 603 patients when it was not raining.
Demographic data, clinical data, and meteorological data
(rainfall, daily mean air temperature, daily mean wind
speed) in Busan were investigated.

Results: The incidence of traffic accidents was one-second
and the injury severity score of patients was two points
higher on rainy days. In addition, the length of hospital stay
was three days longer (p=0.037), and the prognosis was
poor in the rain group. Comparison of severe injury sus-
tained over rain, injury time, and accident mechanism
showed approximately a 3-fold odds increased rate of
severe injury on rainy days (OR 2.55, 95% CI: 1.11-5.83,
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p=0.004) and a seven-fold odds increased rate of pedestri-
an traffic accidents (OR 7.26, 95% Cl: 3.52-9.26, p<0.001)
compared with car traffic accidents. In addition, a four-fold
increased odds of night time (OR 3.79, 95% CI: 1.98-7.25,
p<0.001) compared with day time accidents on rainy days.
Conclusion: The incidence of traffic accidents and injury
severity of patients increased on rainy days. Therefore, we
suggest expansion of the scope of the emergency and trau-
ma team activation for proper treatment on rainy days.

Key Words: Traffic accident, Rain, Injuries, Injury severity
score

Department of Emergency Medicine, Busan Baik Hospital,
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Busan, Republic of Korea

Article Summary

What is already known in the previous study
Weather has been considered a strong factor influencing
traffic accidents. The incidence of traffic accidents and the
injury severity of patients increase on rainy days.

What is new in the current study

The injury severity score of patients in traffic accidents
increased significantly when rainfall was more than 20
mm.
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1. 917 T % R

201349 1258 20139 129704 124987 xl o &
g AE ] s S F Ao wAgs w
qAF SA} F 184 o] Ae
O & ARG o] #A} HtelE K
Abare] =gkste] olelo] Haste] e el dY &
AE EFAZT 184 ko 3t
TAFILR 24A17F0] A
e ¢ F e Are

2. A7 LY

A7 9% 7152 ol gsto] A 1) AT Az 1}
o] 8, 2) A AT ST A GA 5] % o))
b, Wk, TFS, AL,

)

Glasgow coma scale (GCS),
SR ARAL 713, AbaZE Aol AlZE 4) @A
, At 7], WA $5,0) Ve A Y o5
2] |7}, revised trauma score (RTS), injury
severity score (ISS) 59 AR E FH 33t}

AA AZ9 RTSE 7 AlE Y 270 =45 A3
= ARESlTh AL 71 S A B ARAL, o] &3 EAE
AW B wEAbL 7HA R ERFon o] FAF wEAL
arel 2 A 9 @ Evpo] AbalE EFHAIZITH Abah
A e ok A7 (day time) & 7~14A4], A4 A7t

o

w

TR

° o
e 05-&
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ot

(evening time) S 15~22A], A8 A7kt (night time)
23~6A1 2 Rttt A 71 AudE o
Qo] H)7F &3] Rt AZbsk= 10 mmE 71528
10 mm ©]3&}, 10~20 mm AFe], 20 mm ©]%42] 37}

ERetelon, G, e, e 7R U Hit FH
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oY TS SRAE UYd AT Hd B AL

YADAA R GGt 1SS S3dolA EAsAY 3
ZoM L A HE VFo7 =g oen 167 At
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3. A 24

SPSS for Windows (version 20K, SPSS Inc.,
Chicago, IL, USA) & SARAETE ARt 7=
SATA BAS T ¢4 BeE FALRFEARE 7
PR %Z*% T Bl dair e REg s
A4 74 (Chi—square test) %
B, Aol A= =
4g Fatol

=
= ATE

ofN I

1. AR CHARRIO| UHIR EA

2013 1958 12974 12047 Ao 3o =A4
Eo wE AR Ydste] QJedd Fxk= & 120790]9
3 gk 184 wlgke] W} 847, AFILEAY 24 A7) A &
B Ao oA M wo & A 27295 A9 st
8519 2] #ap7h Ao 3| gtk (Fig. 1). #ol st gt
F U7 & do] wE A nE g9 = 248
(29.1%), BI7} 94 9k o] mEAbLE L3 A=
6037 (70.9%) *23r=lo] Sl w7k & 23} w7t 2.4
o2 o JEHE u7F & ol @A 159 02 oz
Bk 1,79 Bokar, v7h 94 @ ol @Alvl 4169

Total Patients
n=1207

Exclusion (n=356)

<18yr 84
Transferred Pt. 272

Enrolled Patients
n=851

Non-Rain Rain
n=603 n=248

Fig. 1. Enrollment of the patients visited an emergency
department with traffic accident.
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o7 otk 2.28) Wekth AF LS W7 & dele Hd & Y& 13.83+1.89H 07 H7} & fFo wh}t fold
50.3118.4A4, v]7} %] & ez HaF 53.5118.84] ZFol 7k Atk B3 RTS, £%7] 2 o] ¢tr] d by} it
Z frolet Aol 7k GholTh Al HARIE ] Sl A % H FE 8 7F & 5ol mhek o5 AFo] 7k gLt vk 1SS
7 & e FE 299707 vyt 9% e g 2417 oM H7F & Fe Hy 10.19+7.918010 2 B7F 9
of vl =tk AL Z1de = H7F & Ee A nF 2 ke o A= 8.6616.49H 07 F3t 2ol = B
AFIL7F 11071 (44.3%), 8174 QA 982 G- A w¥A} t}(p=0.004). RTSeIA = G2t zto]7} glgl o, RTS
17F 27971 (46.3%) 0.2 vl&o] 7Hg =9k, olFA W Z AAE7] 98 24 TEFE H7F 2 E 19.95+
SAbaLe} BAF WwEALLY FA YR v Eo] okt S 2.613], H]7} @A &+ 18.60+1.653] = 23 A}

A 77l A= v 7F & @ 20.3E18.39 2A] H]7F 9.4 o]

2 do 17.6113.7¢ & dLddF7E o Wk 2 35.28+2.35°C4
2N SAHR %4?&#01

(p=0.037). PHAEto % BAe] Ahe 77k B @
9] H o] B7h & de 227 (8.8%), Hl7F 94 e

= 287 (4.4%) 0.7 H|7L & o] 3t o7 4] 3. &xtel SE=0 I

St (p=0.023) (Table 1).

B H(p=0. 05) ek o 2 Ao E v7l & o
H7F 9.4 ok e 36.3+1.24°C
2 19 tH(p<0.001) (Table 2).
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ISS 1682 7]Z 2 2 minor injury$} severe injury =

2. M of 2 EXte| AN £ ol EALTY severe injurySt #HElE A EESS
A M4 E 51 BEALER Q% 25T A(5E £E5Y

GCS¥ H7F & &2 13.79£2.36%0]aL n]7} 2.4 o 22 gho] 2448 B|7 R4S AAElh B4 A3t A

Table 1. Characteristics between rain group and non-rain group in patient with traffic accident.

Rain Nonrain

Patients (male) 248 (159) 603 (416)
Age (yr) 50.3+184 53.5%£18.8
Accident cases (per day) 2,99 241
M echanism number (%)

InCar TA 110 (44.3) 279 (46.3)

Bike TA 80(32.3) 189 (31.3)

Pedestrian TA 58 (23.4) 135 (22.4)
Length of HD (day) 20.3£18.3 17.6+13.7
Outcomes number (%)

Discharge 226 (91.2) 575 (95.3)

Hopeless discharge 10 ( 4.0 6( 0.9

Deathin 24 hr 4( 1.6) 7(11)

Death 8( 32 15( 2.4)

TA: traffic accident, HD: hospital day

Table 2. Variable factors with relationship between rain group and non-rain group in patient with traffic accident.

Rain Non-rain p vaue
GCS 13.79+2.36 13.83*£1.89 NS
ISS 10.19£7.91 8.666.49 0.004
RTS 7.54£0.86 7.56£0.71 NS
SBP (mmHg) 120.52+23.41 124.15+23.56 NS
DBP (mmHg) 71.81+14.21 74.43+14.67 NS
HR (beat/min) 84.85+16.70 83.711+14.09 NS
RR (breath/min) 19.95+2.61 18.60*1.65 0.05
Body temperature (* C) 35.28£2.35 36.3£1.24 <0.001

GCS: Glasgow Coma Scale, ISS: injury severity score, RTS: revised trauma score, SBP: systolic blood pressure, DBP: dias-

tolic blood pressure, HR: heart rate, RR: respiratory rate, NS: not significant
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HI7F & A9, %] 20 mm o]l Af, olEA wF €. Rising 579 AT-olA = 3/\1J A9 s
AbL, BEA mEARS, A A S W FEAFLE -] st o] 25.4 mm¥ ml A 9o g §ldEo] 60~78% &
A E A} (Fig. 2). 7ttt ¥ o Qlal, Parsons 579 ‘%ﬂ-—r“’ﬂ/\i% Z+ 10
mm 7 &o] 5—7}%L o virh 2o 2 Qe s Y&
o] 2.2% =7}sttta Hol At Lynn¥ BarbaraVs
L & s AIQIEFo| Ao wEAMLE AZPE, e, T
I AFE A7ER EFet] wEAL BAE FHeke
s ARaLe] ofgh eate] Aol of Y] 7hAl 847t o FHE A éﬂr A7t e v A S
Fe vAA w71y AE S 715 ARl eak T b Ao R et AeWste n Al ST B
Qe el FaFe v A F7F ATk, vk u7h o 9 S dEh itk aL ﬂoi"‘ﬁ}. 83 Lee 578 A7
F&Fo] £ $FAE Wddhs &7t A4 + 9l M= FAA G e A 9 A wsAbaLel gk 7] 7F e
O, WEARLZE WobA 9dgatsol S e 9l NVEes T Al 30l k. 18y Keay Ko
H7F 9 ol w0 9 el wa A A=k o Simmonds' ¢ ATelM= TF| B¢ Aol wEF
Al F &7t S7heke] QA3kAte] 7t Fojs R 9 S =ty 31 tH?. Bergel-Hayat 579 dTolA %
o HFold A SO AAA Y FrHE 15w A ArEs weFd WA NEelE 5o dadAE
A g wEAL ToE ﬂXH F7F FkA o vebditha shglth 52 dede] B2 el A E
T 57 R QY ES EE o= E wEAtL Y] § & oSS Fasta, EBuk oyt o] &AkE s opAl
TE7F Eve A7 RaEdutn. °ﬂ4 Aol M = T Aol Zojso] 2 0E Q] wEEe] o] 5 W
HI7F @A 9= el vlal v7F & o] 2558 55 9 SARITE AA doldttar & Aojr} -] A= A
gol BT ghEo] FA YER L, v7b o el uF 2ol 20 mm o] Aol H7F @A o2 el vl
AL Bhape] HRERI =) W) 7E @A) ok el lEl] Eokth TRt 2 WAL dojd AT 1.94W %
(Table 1). olvt& BI7F @& & 7AA 27} grobA oL, = Wtk F5 9A wEAbaLe] d&2 713 5 . Baker 9}
Hol B Z Qg uj119g 7] "t AAE stHEE 57 Reynold'”9] AFelA= FxelA 28 FFo] ole o
go] FolsA L mE FET BUsY] g Jow €] 50%9] Abazt F35]= AlolH, 66%2] At 9F
Variable factor Odd Ratio (95% Cl) Odd Ratio (95% CI) P value
Weather
Rain (Refer*: non-rain) ] 2.55(1.11-5.83) 0.004
Rain volume (Refer*; 0)
<10 mm B 0.97 (0.49-2.01) 0177
10~20 mm B 131 (0.85-3.26) 0.064
>20 mm B 1.94(1.15-5.27) 0.015
Wind speed B 1.19(0.99-1.43) 0.056
Temperature L 1.06(0.90-1.12)  0.060
Accident Mechanism (Refer*: in car TA at rainy)
Bike TA" ] 2.65(1.156.15) 0.016
Pedestrian TA' i 7.26 (3.52-9.26)  0.001
Accident Time (Refer”: rainy daytime)
Evening 1.11(0.54-2.27) 0.784
Night —— 379 (1.98-7.25)  0.001
I [ I [ [ | [ [
0.1 0.3 0.6 0.8 1 2 5 8 10
ISS<16 ISS>16

*Refer: reference

*TA: traffic accident

Fig. 2. Multivariate logistic regression analysis with severe traffic accident patient as the dependent variablein all patient.
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