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Abstract

Purpose: The recent major recalls of hazardous products caused consumer product safety acts to be strengthen
worldwide. Although the recall system of hazardous products in Korea has been operating based on Framework
Act on Product Safety since 2011, the evaluation of product risk has been relied on not the results of objective
incident data but the results of illegal product investigations. The purpose of this paper is to propose a product
risk assessment model for Korea using injury data.

Methods: The authors derived Korea's risk assessment method by analysing the advantages and disadvantages of
the most widely used models in advanced countries such as EU's RAPEX RAG and Janpan's R-MAP. In this study,
the level of relative frequency and severity of injury are determined based on the objective incident data and the
length of hospitalization respectively. In addition, the injury data occurred during 2011 is applied to the proposed
risk assessment model for case study.

Results: The data analysed in this paper can be classified as high risk, medium risk, low risk, acceptable risk, and
safe products through the matrix from the combination of the relative frequency and the severity derived.
Conclusion: The proposed risk assessment model in this study has advantage obtaining reliable objective results
because it uses actual injury data and redeems the drawbacks of the existing models used in advanced countries.
Furthermore, because the proposed model shows the high risk products among many, it is expected to be useful
especially for customs whose main job is inspecting the imported goods and the government when selecting the
target product groups for safety investigation.
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Table 1. Product safety system and related acts in Korea

Before (Certification) After (Surveillance)
Non-appli- Quality Management and Safety
N bp Control of Industrial Products Market Framework Act on Product Safety
ance Act release Products | (Investigation, recall and monitor—
Aoolian Electrical Appliances Safety ing)
bprance Control Act
<{Table 1> AF9] A A 7 2749 2 F2hF 7 BERHONV7ARE o)} d71835% <42 2RO
AAE taboll o)A g Ae) AENZAE A FA| Fol= AFHAT] o] AT A 7] )50 e
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Figure 1. Risk assessment process(ISO/IEC Guide 51, 1999)
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AEA AtE(Estimation)S $13te] 7143t ARE AAH o2 AFEstE EEo|HISO/IEC Guide 51, 1999). FE3h
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EU9 AE g]Z AR Ak 7]7el RAPEX(Rapid exchange of information) A| 28-S £&) EU Zb=o] A5 %
Akl QQom, AlEe AR wikE 98 FulolAel Ulsta Aok EUS 934 H7b 2EE RAGRisk
Assessment Guideline; EU Official Journal, 2010)9l zFA13] UEY ¢l=H], 7] Ax}+= <Figure 1>3 §AFH
EU %7} o] 7k & 542 A4 B A8 AvE L 371 7IHE AREshe AR, RAGH oshd Al
9jgdo] oA AA| Abale AAH=A rEE] el AL Ave] 0 thE 22 A 7] dAlE 7 sk 1)
gk
(1) AlFel AsHdefect)o]l AY Bl T 5t AR 23S oprlgirh
(2) A3 T AT Aol AtaLe] AdE itk
(3) AkaL7h S13i(7d H)E of7] gt}
Alue] 0] F9 BAe At 2108 A getste] Alalg
HAFA(ES UF/}) At o gk AlvE e A4S A AlvE| e dukA H2E7} Aol ”3’\]
¥ AWMt E ARSI A ’\1 TR A 20 ARggeaL 7 sk, vkt AR BEE 99
v 2F AlF (o2 9 of|ol), o} 3 = -
Azt 7l A w5 01%‘3]7} &G AR oF718  ole AT agdof kX
I

B>

o S Aol 23}
ool mad 54 AlFel U As) Alve] o= o 7}Xli LrERL, Abaze] Az e(m e Agelzl 42 )
)9k AbaL A FE(FF] wel FaHow Fojd SER F 8] 23 el A viE A(Figure 3
Fa)el el AddE B

EU= tad Aluele 245 Sl A7 974419 ffsi1sa & 567119 flsl w3l thell thizs] sl
/‘1‘%3&9} el AaE EEsigivk 275 gRw(9), 914 OHLV](B) =& AMUA9), 7] A 3), S5t &
E(5), WAFs(2), SHAl/FE4), r5244(6), AF2AA(13). AE 501, Aol4 2Ake] 4% RAGH] AlHe] 2 7}l

EE}L oA 7B 00 A1) 430 AT, <Table 9 <Table & F2tol cgel 91 A
velog e 4 olek (1) Al el ghe Aol oA Aol ket o4 RER-S 4 A% L7
A % o2 A3} Fire] ¥Rol Erheel 719k (2) 9130 3 £ A (3) AZE RAGS) A7 7)o
o)A A 3 (4) S Aol ool helrhit AR 1)« gk AoIA] GRS $A(1/2) « S AN A
SRS /D) x A7 AR HIWA 4 SR} Surolo] Fol AL/ x £7hee] Fuelst 24 5
o E7H1/5) x &71=re] Z(1/10) x E7FHEFE-EH o.2) 44(1/10); (5) AA| & ALk 1/2x1/2x1/3x1/5 %
1/10 x 1/10 = 1/6000(%=+ 0.000167)= RAG &8 7]l 1A > 1/10,0006AD 319 (6) 9184 ek 319
3]

fant

{r >LA_



Bae et al. .

Developing a Product Risk Assessment Model for Korea Using Injury Data

627

Table 2. Typical injury scenario of a folding chair(RAPEX guidelines)

Hazard group

Hazard(product property)

Typical injury scenario

Typical injury

Size, shape and

Gap or opening between

Person puts a limb or body in opening and finger,
arm, neck, head, body or clothing is trapped; injury

Crushing, fracture,
amputation, stran-

surface parts occurs due to gravity or movement gulation
Table 3. One of injury scenarios of a folding chair(RAPEX guidelines)
Injury scenario Injury t.ype/ Severity Probability Overrfll.l Risk
location probability
L Sitting on a chair 1
Person is sitting on
a chair, wants to ) o 1/2 1/6000
move the chair and Moves the chair while sitting (0.000167)
tries to lift it by . . . . 1/2
aripping the chair at Grips chair at rear part while moving
the rear- part of the . Chair partially folds, creating a gap 1/3 High
seat, finger gets | Loss of digit 3 between the backrest and seat risk
caught between > 1/10,000
seat and backrest Finger is between backrest and seat 5
Finger gets caught /10
Loss of (part of) finger 110
RAPEX®| RAGOIA 91849 242 sde AFA add ofe] 71 98 Al & 7 A =7t 2
SR WY 1F0R 7] e A7) ool A Hold st FAR AE ThE 98 Avkele Astsh Fusl
0P OE EHAT RAPEXE AZAE AAES B ABAS 222 BUT = =S GEAS 95 A
HELMAE EAGLE FASD Sor, TAYR B AFE Ve AFA22 washis Aol 3o
AT A5 A gF 2A4).
2.2.2 429 R-MAP
()L E3}et7) s m o] R-MAP(Matsumoto, 2008)& TR-MAP A HA T3] ol A % A¢k3h 0] F B 4njz}

AFS) 91874 Bl 7
@4 e AHgsta

[€]

Al 2 WAl 2 wA) ZFE wkAl wRAler A 7bA] ok} ubAlalA] RS
o] 7P & 54 SRR ASA] 2 AlEe] AN 3 At E A=A
T FAs] Tl AEdhs A 1E‘r- AR = (/d) = Abadd ?(Zﬂ)
< ol AR WS o8 A L B vl Al 2 E dolH el 24 TEl Aled
(0 =M B A4S 5 glehE F4sk] v o] AL 8

-10-6 (1ppm) ©|3} - AzjH|o]H, o 2Zz oY, thd A&, FIAEE 25717

de] &85
ATk R-MAPO] #1342 A=A

;‘(] tg 7(4

ATk R-MAPXE ISO/IEC Guide 51(1999)0ll4] A oJ3t= 58 7153 9
Fl, 338, A0, old §8)sh WA
Aolthe] Z3tow AEHT, o 29
el setdlel 9] A 5

=5
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10-7 (0.1ppm) ola} ~A5A, AEA A, A ANAE A5 5.
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7 e BE ok A4S 9% f43 dolHm 28H T r.

2.2.3 39 984 W7 mdlel wmEA

EUS| 91914 %7} BARAGHE AL oS 918) A7k el ol 95 WA Alvkel o8 choke Akl s
54937) We] Qe AL A0S FHE - IA T, 2 43 il FHAoR Folun B e 0|7
Aol 5 A 4= gloh A AR YA H7F RAR-MAP)S Atare] AIAE 98] Aba A A4S AA
fre dolEH (74 7Hedlp) 2 Urpol e e A4 At ihAlS ARg-skar 9o, wh AFdellA] <k Sl Al
F BT 49 Y AF o Bl BloHE sfeksl o] @AKo ojelg wile] Atk sl A4
AR 7 Bdo] fAg 7]ES AHEskE EUS A4 s AR 7)ES 4GAI(1EA-7]229] A A 8w 29 9]
a7k Bela g Ansk Bad 4+ Qo B4 e 24 Bue; swl el Aw ek 4v): A7 4w
TR glor], due SHAOWA-TIS §e 1A-74; 2eA-EAA % 30A-FY EE d9AR 2
49A-AH R kAl gtk o] s QofshH o] <Table 4>
Table 4. Comparison of the two risk assessment models
Division RAG R-MAP
Focus Rapid exchange of information and pre- Reduction of risk by investigating injury
vention of injury data
- . Give probability at each step of injury sce— | Number of incidents divided by total pro-
Probability of injury . .
nario duction number
Severity of injury 4 levels 5 levels
Advantage Accurate identification of the cause of injury Use simple and objective calculations
can be found
Disadvantage Probability is subjective Obtaining total pr_o duction number is a dif-
ficult task

3. & AolA Adske AF AR B 2

AT 9384 7t Etﬂ% AR DA A AL SR wlolE(H A 2 Al FE el o gk ARl o]
E)E A8t flalo] 4z ARl RS S-S EEehe o®, 994 WS 3] RAPEX RAG(EU Official
Journal, 2010)9l 4 A}%ﬂc EY~E Fhxsginh. B A9 198 AFY A9 A8 #AAE 8 & AE
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Figure 2. Proposed risk assessment model for Korea
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Table 5. Proposed level of severity and the weights

Level of severity APEX RAG FDA_CFR The road traffic |Proposed leviel of severity
law(Korea) (Weights)
Level 1 | Requires basic treatment - <5days in hospital Minor <7 days In hospital
. A&E may necessary, no <5 days and <3 for inpatient/out-
Minor | Level 2 SRR . - 0.01) .
hospitalization is required weeks paitient treatment
e 1 < <
Level 3 | Hospitalization is needed | Long-term or Serious 7 days and <3
. .| 0.1 months
permanent | <3 weeks or die in Vor
Serious Fatal injury, 10% loss of loss of 72 hours . Y <3 months or
Level 4 . . Serious
limbs and/or function part of body (1.0) death

#A&E: Accident & Emergency

obze] A% ol thE JFshs FMEAS] 75 dibd o W fl)olA 10(:13 8 )& ol AHg-st
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Table 6. Injury data for 2011(obtained from Korea Consumer Agency)

Division Incidents Weights
Minor 6,192 0.01
Injury data Serious 6,452 0.1
Fatal 72 1.0

Total 13,751 (617 product groups)

AR EAE 9lske] A dHolHE W Y 711HS 7]E(Table 5 &)= A2 6,19271, 57 6,4527, A
WA 720w BRaglen, lalel A7tust vl EE 27 1 de] 44 (D3} (DF o gato] ARk,
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TV A 0] 154070 0.7 b Be AlLE V) Zegon, 1 e o R Ax /g ad oA, A E(7514), 7t
B8 A7IAF(34370), FA/FA/ AR/ ORYE=(5671), AT/ 7P/ M8 48), 258 AF(38), 7IEHAIE(31) +
O & YERRIT) o] FollA Azt AlaLE 7HE Wol of71gk Al ZHA] AlEE AW VIEo R o AHFY 3404, A
4 87), AAAGGAE 2127, A 107), BB(F4 827, A4 57) o2 Yt o8 AlEFL 459 kA
g AL gl REEA] 23 o] A AlFo R wahd 79 3284 A AlEEH VR oA gEda

gl ® 227 olgd Aolnk

8 0.200000~1.000000 M
7 0.066960~0.200000
6 0.028571~0.066960 L
5 0.012500~0.028571 M
4 0.005653~0.012500 L M
3 0.002262~0.005653 L M
2 0.001002~0.002262 L
1 0.002262~0.001002
0 0.002262 <
No harm Minor Medium Serious Fatal

0.01 < 0.01 ~0.02 | 0.02 ~0.03 | 0.03 ~0.08 | 0.08 ~1.00

0 1 2 3 4

H: High risk, M: Medium risk, L: Low risk, A Acceptable risk, S: Safe

Figure 3. Determination of risk using matrix

Table 7. Risk assessment results that classified as 1H and 2H

The 4 product groups are classified as 1H (Total incidents: 559)
No. | Sub-division Product names No. | Sub-division Product names
Bicycle (M:100 S:212 F:10, Gymnastics(balance beam)

1 | Vehicles (322) T:322) 3 | Sports/recre- (M:45 S:82 F:5, T:132)
Medical appli- . . . . ation, accesso—
2 ance WheelCha”Tﬂ,\ﬁélﬁ SZ8EZ 4 | ties (188) |Roller skates (M:31 S:23 F:2 Ti56)

(49)
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The 33 product groups are classified as 2H (Total incidents: 2,807)

No. | Sub—division Product names No. | Sub-division Product names
1 Furniture suite (M:48 S:71, T:119) 18 Goalpost (M:11 S:20 F:1, T:32)
2 Moving desk (M:52 S:81, T: 133) 19 Golf ball (M:8 S:22, T:30)
3 Cabinet for da;?;%)m (VLT S6) Golf club (M:7 $:17, T:24)
. Swing, jumper (M:10 S:14 F:1, Playground swing (M:55 S:61 F:3,
? [Purmire and T:25) 21 T:119)
- afcr .fsr " "Other bed products (M:10 S:15, 20 Playground climbing (M:14 S:30,
urture T:25) Ti44)
—  (1,540) - -
Receipt furniture / non modular Sports/ ~
6 shelf 93 | PPOTSITECTE™ ] g sketball (M:12 S:37, T:49)
M 15 S:55, T:70) ation, accesso™
7 Chair (M:242 S:340 F'8, T:500)| 24 | es(7oD) Dumb-bell (M:10 S:17, T:27)
8 Table (M:223 S:328, T:551) 25 Baseball (M:39 S:124, T:163)
9 Domestic pot (M:6 S:20, T:26) | 26 Baseball bat (M:11 S:27, T:38)
10 Domestic iron (M:10 S:22, T:32)| 27 Trampoline (M:11 S:21 F:1, T:33)
L — Domestic mlx?g(g{.ls SI6 T2, o Skipping rope (M:6 S:14, T:20)
12 ances |Domestic glass (M:43 S:72, T:115) 29 Soccer ball (M:43 S:95, T:138)
13| (843 | Domestic g{ré%eth_albllg) set ML45| - ) Punch(ball) (M:13 $:21, T:34)
Other domestic kitchen Clothing, bag o o e .
14 equip.(M:10 S:14, T:24) 81| ¢ personal hy-| @il clippers (M:8 S:12, T:20)
15 Other prod- Mirror (M:13 S:18, T:31) 32 sene Hanger(clothes) (M:6 S:22, T:28)
ucts (31) (48)
. o o Medical appli-
16 ﬁsghrifg““gi Commercial fish ook (M9 SH13) 33 ance | Hospital bed (M:14 $:24, T:38)
o (38)
17 eslti?;(gél)d Flowerpot(Greenhouse) (M:14 a4 ~ ~
S:20, T:34)

¥M: Minor, S: Serious, F: Fatal

39 RAGE Abal 98 AUl 485 B A& ddehs 783 715& AlAskaL QLo Abal i
o] F¢4 g Folz Hriauitt oldt A8 wEshe dAlS ok glvh 4o R-MAP] 4 HA 7HE o
TE AR AR el IHE g4 S AAstaL gl A 5 3 AL BRpEs Sushs A d
AAo ofefy dAloltk £ s AR 1A grF Bl HES Tl W AR RSN 7)) uhE
Flelel Aztmet A Apan Ay ool AR B Wk AdE AEste] g 19wl BAE Algke)
Atk ARt XS g5 AlMA] 2 AlEE QA fE v Edsivhs 7MY sl s Ao A gkt Al Hlel
Eloll A Apx|she A vl & (2ARD AR S &gl whek AR7E Qb A i Al W Aot
ATTE SR A9 AFE et ARE(FokE EXE ZAHnpl. 9714 ne AEF pe AE9)9 Atel 7be
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