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Background: The Korea Risk Information Surveillance System (K-RISS) was developed to enable the early Accepted April 17, 2024

detection of food and drug safety-related issues. Its goal is to deliver real-time risk indicators generated
from ongoing food and drug risk monitoring. However, the existing K-RISS system suffers under several

limitations.
Highlights:

Objectives: This study aims to augment K-RISS with more detailed indicators and establish a severity . .
- Established a severity standard that

standard that takes into account structural changes in the daily time series of K-RISS values. .
takes into account structural changes

in the time series of K-RISS.
- Survey for specialists was conducted to

Methods: First, a Delphi survey was conducted to derive the required weights. Second, a control chart,
commonly used in statistical process controls, was utilized to detect outliers and establish caution, attention,
and serious levels for K-RISS values. Furthermore, Bai and Perron’s method was employed to determine

derive the required weights for K-RISS.

structural changes in K-RISS time series. . . .
ructu anges1 ! ! Established cautious, attentive, and

Results: The study incorporated ‘closeness to life’ and ‘sustainability’ indicators into K-RISS. It obtained the e KRS

necessary weights through a survey of experts for integrating variables, combining indicators by data source, - We systematically verified structural

and aggregating sub K-RISS values. We defined caution, attention, and serious levels for both average and changes in K-RISS time sereis and

maximum values of daily K-RISS. Furthermore, when structural changes were detected, leading to significant derived respective severity levels for

variations in daily K-RISS values according to different periods, the study systematically verified these each period.

changes and derived respective severity levels for each period.

Conclusions: This study enhances the existing K-RISS system and introduces more advanced indicators.
K-RISS is now more comprehensively equipped to serve as a risk warning index. The study has paved the way
for an objective determination of whether the food safety risk index surpasses predefined thresholds through
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the application of severity levels.
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| =-HA|F 24374 B AX FE(Environmental Public Health
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AJA|Al(Korea Risk Information Surveilance System, K-RISS)E
&5k Ik K-RISSE 20219 4] - QJoFE 0] Aol o
FAHE Boto] 992 =Ed 9] A5 as &
of thet -AE9I3HE ol AR, AFFERRI AFEH
shar, MAtoll= A2, AIFAS, Ha e, Rl ASdSE &
Aol JHoF I, TEA, AR AAHE A AeeE
= FIeF B7F AR = AAISEBF QU T1E U K-RISSE| 7]EA]
HQl /}j]ﬂ'*é(severity), T3 (ripple effect), X<43(persistence)
T 7R A QS & Al SR 5L kEA Sl P
BFZ wrgst7]ol A7 ek ERL =EF K-RISS Fofl o
3] F=9](cautious, CA), 73A(attentive, AT), A Z (serious, SE)=
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1. K-RISS

K-RISSO|A] AlFLJSfiIAE W=st7] fIsf A&t A
29L& A EQPHP E Y (National Food Safety Information
Service, NFSD)Q] WY EA|AHE] oH=EAH| AU (Korea
Consumer Agency)2] AH|ZFISITAIAAEI(CISS), AFAA
B A| A" (Laboratory Information Management System,
LIMS)S] =AHA 23, {2 FAIEAISG E (The Rapid
Alert System for Food and Feeds, RASFF), 7177|5441
(Health Functional Food Information, HFF) 2 LA =|}ict 2t
Az o] sl BrEe 2= AZMI@RISIA ¥, W 5
v BETH ffeie), sl 100719 thaH] F5),
HlEapo] wheh Heg Fofstilon, APAEHE AL
(LIMS)9] F9-oll= AEAHEA 397 B4 39S 5714
O & AFEshyith

2. X|E A Hpol T

A WA Ao 7|&E K-RISS B9 AREF =74 WS
55 U2 22 SHoA A4S 7€ 2o JH8"
oA AFREE AE Qw0 EAS SHOA =&TF
of A= FIF= HHFsk] fIsl BEEAGS YEhdl= AR
o} o]of| tjgt HeE ST o] oA 7]E HEoA
2Rl M52 U 7HA] A1) shefdsE AEiAIsH ol
Eol, 3FEE S7ct=t ARSEE T FE52 2 A
TollA BEEHAGY] SHHFE o] F5HHh THH, A|&A49
735 LIMS Akz-o] SHA =&t o2 Akzdo tis]
Mk =E5P7] Yol AlFEES =5kl /8% K-RISS2)
A 39} ZAWHZ4E0] Table 1] A= o] Uk

2 AFtollAl= 2419 w9k A} AA9] BEHdE flsh o
2 7K Akmd F 7P AR s FEAIAFSL A
FPAEEANESD O] S HAI AR, Sh=an| A
O] AB|AFRAAAAARI(CISS), AT AGEIAIARI(LIMS)
O] +AHA A3 o]-§5to] 7% K-RISS #h2 =Eok3ith
NESI= Q] FA7|ARE {4 FARAIS 7 E(RASFF)O]
A Algsts 1 =719 AlE E AbEo] gk AR Hlol (A
= AQ)7t AlF-Hrk CIssoll= AHAISHAIAA- A A
30t AHARAIAL HlofE7h AlF=H, LIMSS] AHAL 2t
= FYU/MAE AEl dis) ZUE" AAFE T AlEol di't
S wet At Al gEk

A= AZH, o, AU, 24548 Ul 7 E 4
E=tl, o] T A7 SlslIAte] e 57 WLt sl
QIAFe] A&ty 55 ¥R Al U 552 =A
O} A (International Agency for Research on Cancer, IARC),
0] LA AYAFE Sl (American Conference of Governmental
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Table 1. K-RISS indicators and measurement variables

Data source

Indicators Variable
NEFSI CISS LIMS
1. Severity Carcinogenicity level of hazard 10 10 10
Biological class of hazard 5 5 5
2. Ripple effect Source of article on the issue 3 - -
Classification of information on the issue - 3 -
Non-conformity rate - - 1
3. Closeness to life Grading based on purchase frequency of the product 5 5 5
Grading based on quantity consumed of the product 5 5 5
4. Persistence Degree of persistence of non-conformity 3 3 3

Industrial Hygienists, ACGIH), U= SA4EdH| L2 Y
(National Toxicology Program, NTP)O|A] Fofsl= =& o]
&35tk IARCOA = £ QRloly 40| QIZkolA o=
LS 7= B7koto] I 82 W7le=d, 7HE 9
o] =2 IAFOIA 7MY W2 IF 22 13, 2A, 2B
T, 3, 402 BFokl Qlth ACGIHE 2 A g
A9 g8t E4 k&0l 282 £ 7MY 9840l =2 IF
oA 7P W T8 &0 F Al, A2, A3, A4, ASE EH3ich
NTP= & E40]| QIZHA S 7HI=A ofFo =3
S 53 IR A7 WHHEZA (Known Human Carcinogens,
NHC)T QI7tof|A It 7Hs4do] Q= &3 (Reasonably
Anticipated to be Human Carcinogens, RHC)Z &3}, E
Aol A= IARCEF ACGIH®| % 7H 9ol 2 5+
< 5% 183 7P W S 1S 242 Fofsielth e
I NTPS] NHCE 9Juj4} IARCS} ACGIHE] §84do] 71 =
< I&°l sigHo] 582 FoIstal, RHCE IARC?F ACGIH
o) 5 WA JRAo] & T5ol Aol 488 Holalglck
webs] £ 8<lojut £4o] JARC, ACGIH, NTP HF &2
Al 714 & LEolA B7HE B2 79 23004 15871A] A5
7t ExE 2 Aol e $H 108S Ve ® BE3H
=4

et B7F 7€ A3, WHO (World Health
Organization)®] FBANWEEH, FHAAHE F7TEZ7]F
(Standards New Zealand, Standard NZ)9] A4S o] 83519
o AESA0 AAE AEFNA FAE 5 e 73l v
2 W2 QZtolA vl £ e Y A=E 1
1 E2 A0 15 3 (=2 AR Al 7 &
Az EFoIh IF 12 B A5l s 4t #2401 3L
£ MBES 9uletal, IF 2+ ¥4, ofdo] 5 Y IFol
F2 AFlote AFETol Hisl #40] = mE, 19 1
F 32 HE AlEoA 59 AEE 5 JARE IF 1oy 1
& 200 vl Adid oz g et ndES 9fu|gttt. WHO

= THAE WA A8 wet HEHo R Fa%t A
(Critically Important Antimicrobials, CIA), ‘I E=2 %93+ &
A" (Highly Important Antimicrobials, HIA), 5835t A
(Important Antimicrobials, IA)Z 253} 9t} Standard NZ
= =@l A, HHEElol, #3o], 718% 5)2 Add%t
s 9 1E 1 (Low Risk), Y T1F 2 (Moderate Risk),
¥ 15 3 (High Risk), Y& 15 4 (Very High Risk)Z H-F5}
I ek 2 Aol AETA ERolA 1550l s
Fofstil, hxo & 25w 35wl 47 287 18
SF3AtE. WHOS] RHIAIU/355-2 CIA, HIA, 1A°] o
Y2+ 34, 24, 138 FoJ5t9 . 18] a1 Standard NZ 2]
A0F 12 g4l fle Aol sig=7] dizel 03
tL Q1R TE 25 E 4714 242 1704 33 #
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HEZ Aottt g8 8L LIMSY] +ARA 23E
AlQlstarEs 7k # a1 370] HEE AAst9nt dlE £, 5
golr] 7IAEAet AE T8 T2 FeE AR 33,
2HIREA = 3, S, AFAlE 24, 9], ERlagE
2 13, 78t 032 2 FodttQRIEA = +54 & 119
slod 0~37 Fo). 3HH, LIMSQ] SAHAFA ] M4l 2A
St BHEL HARE/7EA-17 A&t 9E 01, 2020
9 49 239U F 97,5749 AL 5 3270] A% S
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ol o} Al4te] HOJE =o]7] $I3l NFSI®t CISS&= 3382 11
21 LIMSE 188 93842 3190k o] Al 714 HEES o]
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HE A, dint 59 5FHFE A5 A3y g5
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83t &0 ol ARFEHES UL, AIETE HA19] 3
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Table 2. Results of weight for variables and indicators

ok webA £ AlQto] tiet i8S &S o, 7 et
< EE3% g E&9 71SAE F8oto] dohd "ot v
£7 W4 gho] 0¥ A%oll= oiid ¥ 7HSA1E wiaL o2
T 79 7HEAIE 17 B E o2 T A HEAY AE T
Qtete] A2 7S THEA "ot AE8EH4Y] Fol=
%7} 0.439 183 thAH]7} 0.5612 YERTh K-RISS
U £ Aol disiA ZF Amd FES TileteE B¢ A
g 7}5A]+&= NFSI, CISS, LIMS 22} 0.417, 0.118, 0.464% Y
Epuith HIH 02 A4, w3, AEUR, A& ol v
7HAlof Higt 7FEA]= 242 0.372, 0.242, 0.228, 0.158% 1
Epyith g A48 A9, of I A HE2 Y ¥ 9
ek} 20204 71& 4,895,978W 0k Yo 2 el on A%
I FAE PETA YofiQlztol gt Hl-E-2 A E oA}
20209 712 3,961,7079 5 @10 2 vebt) wheha] @k
Su% BEHY g7t 539 7= 47 055337 0.447=
TEE

2. KB TS

Z23o] A7} o244 Table 3] AA= 0] Qlet. 3ol AA]
B 3He Be, 7 Auede ¥ 7K A o] Hagkat o
o] AlAI=]o] Utk A& S0, NFSIS| B¢t NFSIOA] A|A|
F ARRHol| tisiA Ty S A= 55 W Bt
77} 10022 ARt & 0.5333 0.4479] 7}5XE 0|83
o] 37 100°0] HEE EZ3teict wHFo] Ao NFsIT

Indicators NFSI CISS LIMS
Variable
Indicators Weight 0.417 0.118 0.464
1. Severity 0.372 Carcinogenicity level of hazard 0.553 0.553 0.553
Biological class of hazard 0.447 0.447 0.447
2. Ripple effect 0.242 Source of article on the issue 0.403 - -
Classification of information on the issue 0.122 -
Non-conformity rate - - 0.476
3. Closeness to life 0.228 Grading based on purchase frequency of the product 0.439 0.439 0.439
Grading based on quantity consumed of the product 0.561 0.561 0.561
4. Persistence 0.158 Degree of persistence of non-conformity 1 1 1
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Y - 3P -olgx - HEE
Table 3. Example of results for the mean and max of daily K-RISS values
Mean Max
Date
NFSI CISS LIMS K-RISS NFSI CISS LIMS K-RISS
20200101 23.60 - - 9.85 68.07 - - 28.40
20200102 24.57 347 27.65 23.50 78.79 17.34 59.20 62.42
20200103 24.12 10.19 17.48 19.39 70.27 30.57 42.80 52.81
20200104 28.66 - - 11.96 60.28 - - 25.15
20200105 22.72 - - 9.48 52.34 - - 21.84
20200106 34.24 3.19 24.26 2593 79.24 28.75 56.69 62.79
20200107 24.62 21.09 19.06 21.62 78.79 46.26 56.69 64.68
20200108 32.71 15.88 24.58 26.94 81.29 35.68 52.58 62.56
20200109 30.71 23.02 24.23 26.79 78.79 46.26 46.88 60.12
20200110 28.85 21.90 19.99 2391 70.57 46.26 47.80 57.12
20200111 37.58 - - 15.68 40.00 - - 16.69
20200112 23.05 - - 9.62 49.99 - - 20.86
20200113 29.52 20.94 23.75 25.83 83.35 46.26 52.57 64.67
20200114 33.00 18.79 23.25 26.79 78.79 43.28 52.57 62.41
20200115 33.89 17.97 22.14 26.55 70.27 55.84 52.58 60.35
20200116 29.51 - 25.09 23.96 69.44 - 52.57 53.39
20200117 30.92 21.92 18.49 24.08 75.12 43.28 44.35 57.06
20200118 42.56 - - 17.76 76.30 - - 31.84
20200119 15.83 - - 6.61 15.83 - - 6.61
20200120 34.58 21.45 2211 27.23 78.79 43.28 44.35 58.60
20200121 34.62 26.88 20.57 27.18 81.29 55.84 55.07 66.11
20200122 30.09 15.31 23.68 25.36 72.62 26.77 47.57 55.56
20200123 33.59 27.10 14.66 24.03 71.01 46.26 50.52 58.57
EE5he A AE A ST 7] gz, o] g tH FYo QoA BHYs 3 Ao Bt Ql= A Wty 9
= 10002 FHiFsHA E}. JE DY/ BF Al o= o] oA Het. ?HH, 54 HHEAARE ARRto] H A1 EA]
I o] 559 B 44 10022 gkt £ 0. 4392} &2 7% K-RISSE =&k H lolA s A=) 7154
05619 7]"6‘ 1= 1 sto] 4 100°] HEE =E5I3irh + 02 & AHSIt CA, AT, SE 7|EAE =&5t= 3
A40] 79 Wor} shjuro] gr] o] AT A% HE A L Bagh Al Hoghe AFgaisisd), ol Selt
BEEE TR 10002 BN 018 AR NESI A S 2 AL 5 Wrto] W A B KIsS o) 7}

)

1Y 7HSAE ol-8sto] Watgkoll tiet K-RISS, & T&5t
i} o] Fr2 ZF A EE 1008 v 7|Eo2 TE9197] o
o, 7SR & 2-8oh= 4 ok g glo|= 1008 TS
Z+= zro] Hch 22 HFA o & CIsset LIMSO] A Hatgt
of thgt K-RISSE =&3t3Th 0|5 A=Y 7HEA| & 0|85
of A K-RISS #4& =2&5Hth

St g9 PAghe] QEZo| = Fdigtol it A=Yl ot
9] K-RISSS} AA| K-RISS gro] AAI=o] et sFFof ofz] A
Qo] ISt =iz Q17| wiEol| U Hta} HHEES otk
E4 gxtol| lojA Bdgholu Higko] ¢l& Sk =,
gt A 712 A EY Bl B aE Aol glS-S

ol o
ojujs}e, o] 79 9 W Hughe 0ol Tk Al 7H &
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4 27 G 3k, 5 AROIA BAE 7] ofof shiz Alghe 2
o= o] 3to]7] wFolck

3. K-RISS &5t dH

Shewhart X ¥&] %= #2433t} 543kl UCLZF LCLE HHE
02 FYH0ERE Aot 3A|IHHE SER Aot o] ¢t
9] o]l 2A1T11HE AT, 1A19HE CAR AA5I9h ol&
Al@sl7] fall 20209 1€ 1955 129 3199 A AF=ol
BH1E ARFEE o850 gk K-RISSE =&5%T] Al
7HA] = Zpm o] A ARto] gl g AllokA =W T
SX]= 303707 ot o] A% AA| B2 36.60 123 E
FHAE= 16.200.2 YERTE o]of mhel CA+ 52.69, AT+
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Fig. 1. Changes in daily maximum K-RISS values and UCL setting based on standard 3sigma in 2020
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Fig. 2. Changes in daily maximum K-RISS values and UCL setting based on significance level in 2020
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A YA oHA et wheha] L3224 Wbt dojuba] Bk
Sol 2 2 Hold BT, 1 WS AHS 7|20 9
@g 7R3 o] BRsH

olof AAE &A= +2& It BAZCE RO E
Bai®} Perron FHS o|-85lo] HIAESIH I, AT/} Table 4
off AlAI=le] Stk BAS fIs 24 Hake] HiAE Y45t

oll

9 A= L K-RISS AAIBA=O] RlojA] g He| 29
S7F Aol AL, ofof] whet & AjY] ohE gFo s FEHH
£ A& 9uigith A HA 7712 19 1957E 49 29U71]0]
o, WA 772 49 3095 E 124 310] k.

Table 50 & 719} #7ko 2 83 £ 0.99, 0.95, 0.90<
ol &3sto] 2HFH CA, AT, SE7} AAI=o] Qlct E3l Fig. 3
7} Fig. 40] F+-ZH3IE 7]Z 02 o] A]7|2} o]& A]7]o] ¢
St ZAZF K-RISS Al A3 CA, AT, SE7}F AA=|0] Qe 23

HSHE ZHQholA] gk AAsHA =W T WA 7oA 714
S0 K-RISS ko] she Z3be|R] gk ER¥SHE 7Qt
sto] A FH ZF 7oA o] 71EAE dolrt= #
Eo] HstA Uit A& ¢ & At

2
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I:|| E

K-RISS 4] OJeFE] 28 ol ojg 7] gAE 24

©% WHEolAl A B AR T A Adole) 1
e} 71 K-RISS A2HolE AFDIHLS Uele A8 2

S| A| gkotom, £ IHto] WS ARRFE2] K-RISS 34Ol
Guht F 85| thFoj Aok sp=A]o] thet Ath4 7]<Eo] up
AL Lot} EI &5 K-RISS Zol E4 7]7tol= A
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oo i Aol A= thZt Z2 SHOA] 7]& K-RISSE &
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Table 5. Settings of the point of cautious, attentive, and serious for
each period based on structural change test results

A 58 8}, 90222 oJukael 5% M3t ATk Table 4 Whole period Period1  Period2
o AAE vie} 7o AFLE TE5lqct 2H L 127 W3} Mean 36.502 47.095 29.556
= 79k3t OLS (Or dinary Least Squares) = o859 on] g Stan(f1ard deviation 16.196 18.497 9.437
Mol mhe 27151%] 9 Wako] Wabuk Abe Hokt 7:1_,/].E iautlous ((0.90)) 61.533 63.398 44.953
ttentive (0.95 62.786 64.651 51.016
HA AAE JESAE 7|02 12287 S 49 E2 7
119 =5 ]fa 1% N A5 A dS IS Serious (0.99) 64.973 65.992 54.756
= B0 A910 427 o} 2ol A8 2 4 A0
Table 4. Results of Bai-Perron test for daily maximum K-RISS values
Period Variable Coefficient t-statistic
1~121 (121 obs) Constant 47226 (1.241) 38.07
122~303 (182 obs) Constant 29.372 (1.011) 29.04
R-squared 0.29 Adjusted R-squared 0.29
Akaike info criterion 8.071 Schwarz criterion 8.096

The total number of observations is 303. A structural change occurred in the 122nd, matching with April 29. Both AIC (Akaike info criterion)
and SC (Schwarz criterion) are indicators that measure the goodness of fit of the model, and the smaller values of them indicate better model

fitness.
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Fig. 3. Changes in daily maximum K-RISS values and UCL setting based on significance level (period 1 of structural change)
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Fig. 4. Changes in daily maximum K-RISS values and UCL setting based on significance level (period 2 of structural change)
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